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AVOID 
THEM 

WITH 
THE 

SERVICE SAVER PLAN 
available through your RAYTHEON TUBE DISTRIBUTOR 

The Raytheon Service Saver Plan, which 
permits customers to identify about 85 % of 
all the troubles that may occur on the 
screen of a defective TV receiver - and 
accurately transmit this information to the 
Service Dealer via telephone - is helping 
to minimize costly call -backs two ways. 

First, when a Service Dealer goes on a 
call knowing in advance what ails a TV re- 
ceiver (thanks to Raytheon's Service Saver 
Plan), he goes completely equipped to do 

the job - no more running back to the 
shop for tubes or parts. 

Second, customers frequently call about 
TV receiver trouble when a minor control 
adjustment is all that is needed to correct 
the fault. The Raytheon Service Saver Plan 
helps Service Dealers avoid these need- 
less, unprofitable calls. 

Ask your Raytheon Tube Distributor to 
tell you how to put the Raytheon Service 
Saver Plan to work for you. 

RAYTHEON RADIO AND TELEVISION TUBES cut call- backs, too! Their outstanding 
quality reduces early tube failures to a minimum. Use them. You'll find them Right ... for Sound and Sight ... and you! 

MI% 
RAYTHEON MANUFA.CTU,RING COMPANY 

Receiving Tube Division 

WINS AND PICTU ELIABLE 

RAYTHEON MAKES ALL THESEN 
R'DIODES AND TRANSISTORS NUCLEONIC TUBES MICROWAVE TUBES 
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m glad JwazIed. 
Here's how I solved a problem that bothered me ... and may be bothering you. 

Many of my favorite recordings happen to be 78's. They mean as much to me as any of my 
newer LP's or 45's. Changing pickups was often a real nuisance. --and yet I wasn't wiIIing to 
give up the superior quality of my two Pickering cartridges. 

Last fall my dealer offered a suggestion. "Wait a IittIe Ionger." he said. "You'll be glad you did." 

He was right. I now have Pickering's new turn -over cartridge. A simple flip of the handy 
Iever and I'm ready to play any favorite that fits my mood -whether it's standard or microgroove. 
More than that, I'd swear my recordings sound better than ever. 

gm glad Cg wailed ... but you wont have to. 
Ask your dealer to show you this convenient new turn -over cartridge. Have him demonstrate it. 
See if you, too, don't hear the difference! 

PICKERING and company incorporated Oeeanside, L.I., New York 

PICKERING PROFESSIONAL AUDIO COMPONENTS 

ß'G dß-Je Ggi2 
...Demonstrated and sold by Leading Radio Parts Distributors everywhere. 
For the one nearest you and for detailed literature, write Dept. C -3 1I!I!II1II!I11I 

RADIO 6, TELEVISION NEWS published monthly by Ziff- Davis Publishing Company at 64 E. Lake St.. Chicago 1. III. Entered a .secon l -class matter July 21, 1948, at the Post Office, 
s 

Chicago, III., under the act of March 3, 1879. Authorized ley Post OWee Department, Ottawa, Canada, as second(class matter. SUBSCRIPTION RATES: Radio & Tel ev is inn News -cne year, U. S. and Possessions and Canada 84.00; Pan- American ountrics and all other foreign countries $5.00. Radio -Electronic Engineering Edition -one year, 1.7. S. and Possessions. Pan -American countries, and Canada $6.00; all other foreign countries, $7.00. Postmaster -Please return undelivered copies under form 3589 to 64 E. Lake St., Chicago 1. III. 
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For Special Purpose Controls 

IBC's Complete Line 

2 -Watt Wire Wounds -2 styles, full rounded shaft 
and Knobmaster shaft. High Voltage Controls - 
2 -watt carbon -element control with Knobmaster 
shaft. 4 -Watt Wire Wounds -2 styles, short, 
knurled and slotted shaft or Knobmaster shaft. 
TV Attenuators- Carbon -element control for ad- 
justment of signal input. TV Centering Controls - 
2 -Watt Wire Wound Control with centering tap. 
Loudness Controls -Continuously variable, bring 
higher fidelity to ordinary audio. 

No other brand of replacement controls offers you 

wider variety - greater efficiency. Send for New IRC 

Control Catalog DCÍD. 

on oll your control 
... çervice 6.3,1stor. 14 

FOR ALL OF TODAY'S REPLACEMENT CONTROL NEEDS 

r 
IRC Volume Control Plant, Asheville, 

North Carolina. 

Name your requirement; it's in full produc- 
tion now at IRC's new volume control 
manufacturing plant. From no other single 
source can you get such wide replacement 
coverage. And no other replacement control 
gives you the IRC combination of easy 
installation and trouble -free performance. 

Compare IRC's Replacement Control Line with any other: 

m 

For Widest 
Replacement Coverage 

Type Q Volume Control 

82 values -7 tapers -give greatest TV, AM, FM 
coverage with least stock. Flatted, knurled and 
slotted Knobmaster Fixed Shaft fits most knobs 
without alteration. 13 Interchangeable Fixed Shafts 
give fast conversion to "specials" with fixed shaft 
security. Small 34 " long bushing and compact 
Iij " design ideal for small sets -yet handle large 
set needs as well. Cushioned -turn rotation. Quiet 
element. Handsome appearance. 

For Concentric Duals 

in Less Than A Minute 

IRC CONCENTRIKITS 
o 

Here's coverage of more than 5,000 TV models. 
Revolutionary 4 -piece Universal Concentrikits 
assemble with shafts and elements in less than a 
minute to give you the exact duplicate replace- 
ment control you want. Mechanical fit and elec- 
trical operation double- money -back guaranteed. 
Assemble both carbons and wire wounds. Fewer 
inventory problems. 

1 

For Fast Assembly 
of Ganged Controls 

IRC MULTISECTIONS 

In just a few minutes you can assemble standard 
duals, triples, even quadruples -with IRC Multi - 
sections and Q Controls. Simply remove control 
cover and attach Multisection. Over 15,000,000 
combinations. 20 resistance values. Switches can 
be added. Use to provide low -cost L Pads and 
T Pads. 

Factory- Assembled 

IRC EXACT DUPLICATES 

IRC's complete line includes 492 Factory- Assem- 
bled Exact Duplicate Concentric Duals. Mechan- 
ical fit and electrical operation double- money -back 
guaranteed -specifications are based on set manu- 
facturers' procurement prints. Resistance values 
are matched; tapers are closely followed; shaft 
lengths are never less than manufacturers' nom- 
inal -never more than s," longer. Cover more 
than 5,000 TV sets. Carbon and wire wound. 

r 

INTERNATIONAL RESISTANCE COMPANY 

6 RADIO & tti.tviwvn NEWS 
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Arthur 
Godfrey, 
famous 
CBS -TV star 

WITh CBS - HYTRON 

MIRROR -BACK SCREEN 
GLASS FACE PLATE 

SCREEN '77'4- -.,. 
MIRROR -BACK- 

MAGNIFIED 
CROSS- SECTION 

Normal light 

output fron, sc. 

Reinforcing light 

output reflected 
by Mirror -Bock 

Y 

Mirror -Back (aluminized) screen mirrors 
all the light output to the viewer. Offers: 
Brighter pictures. Greater contrast. Better 
resolution. Reduced strain on other com- 
ponents. Full effective anode potential. 
Prevention of cross -burns. And longer life. 
For greater customer satisfaction ... more 
profit, replace with original CBS -Hytron 
Mirror -Back tubes. Many types now 
available. 

WITH CBS- KYTRON 

BLUE -WHITE SCREEN 

Ever notice how a shirt laundered with 
bluing appears whiter? With the CBS - 
Hytron Blue -White screen, whites are 
whiter; blacks, blacker. Expanded 
gray scale gives noticeably sharper pic- 
tures in fringe areas. No wonder CBS - 
Hytron's original Blue -White screen 
has become the universally preferred 
standard. Your customers, too, will 
prefer Blue -White screens. 

1 

WITH CBS -HYTRON 

SMALL-SPOT GUN 

Smaller the spot produced by electron 
beam, sharper the picture. New lens 
focusing system of CBS -Hytron Small - 
Spot Gun reduces spot size 30 per cent. 
Prove it. Replace with a new CBS - 
Hytron Small -Spot tube. See, yourself, 
the superior resolution. Profit more. 
Combine all three: CBS -Hytron Mirror - 
Back ... Blue -White Screen ... Small - 
Spot Gun. Get and give that better - 
than- new -set thrill ! 

LOOK TO CBS -HYTRON FOR COLOR, TOO! 
New CBS -Colortron stresses simplicity. Offers many advantages: Simpler construction. 
Fool -proof assembly. Lower cost. Lighter weight. Adaptability to mass production in 
large sizes. Improved contrast. Simplified focusing ... circuitry ... adjustment. Re- 
sistance to overload. Greater stability. All stemming from unique spherical mask 

and face plate. You'll appreciate 
these advantages when you start 
servicing color TV. 

FREE CATALOG 
... CBS -HYTRON 

BUSINESS BUILDERS 

Describes all CBS -Hytron Business Builders to date: 
Certified Quality Service tags, streamers, decals, illumi- 
nated and flange signs, clocks, postal cards, and ad mats. 
The famous CBS -Hytron service tools. Technical litera- 
ture. Price lists. Special offers. Get your Business Builders 
Catalog, PA -37, today ... from your distributor, or direct. 

in NM IMP OM 

NEW... FREE CBS - COLORTRON DATA 
For a look into the future, get complete advance data on 
the new, revolutionary CBS -Colortron: Construction . . . 

operation ... application ... installation and adjustment 
... electrical and mechanical data. FREE... from your 

CBS -Hytron distributor ... or direct. 

Manufacturers of 
Receiving Tubes Since 1921 

RECEIVING TRANSMITTING . SPECIAL- PURPOSE 

February, 1954 

CBS -HYTRON Main Office: Danvers, Mass. 

A Division of Columbia Broadcasting System, Inc. 

A member of the CBS family: CBS Radio CBS Television 
Columbia Records, Inc. CBS Laboratories CBS -Columbia and CBS -Hytron 

TV PICTURE TUBES s GERMANIUM DIODES AND TRANSISTORS 

7 
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FINER REPRODUCTION 

LONGER RECORD LIFE 

MORE NEEDLE PLAYS 

MODEL 43 
Ceramic Cartridge. 

Plays 78, 45, 33% 
rpm with single 

2.3 -mil all- purpose 
needle -tip. Output 

.7 to 1.0 volt. 
43. Osmium. 

List $6.50 
43 -S. Sapphire. 

List $7.50 

MODEL 44 0. 
Ceramic Cartridge. 
Plays 45 and 33% rpm. 
with 1 -mil needle. 
Impervious to heat and 
humidity. Output .7 volt. 
44. Osmium. List $6.50 
44 -5. Sapphire. List $7.50 

16 -TT 
Crystal Twin Tilt. 
Uses one piece twin tip 
needle for 78, 45, 33% 
rpm. Merely turn selector 
handle for 1 -mil Sapphire 
or 3 -mil Osmium tip. '. 

Output 1 volt. 
16 -TT. List $10.00 
16. Same without tilt 
mechanism. List $9.00 

MODEL 46 -T 
Ceramic Turnover. 

Plays 78, 45, 33% 
rpm with separate 

3-mil Osmium and 
1 -mil Sapphire tip 
needles. Output .7 

volt. With turnover 
mechanism. 

46 -T. List $10.00 
46. Without turn- 
over mechanism. 

List $9.00 

MODEL 12 
Crystal Cartridge. 

Plays 78 rpm with 3 -mil 
needle. Light weight. 

High compliance. 
Tracks perfectly. 

Output 2 volts. 
With snap -in holder. 

12. Osmium. List $7.50 
12 -S. Sapphire. 

List $8.50 
MODEL 60 [¡ 
Crystal Duo Volt. 
Permits selection of 
high or medium output 
(2 or 4 volts on 33r%í -45, 
and 3 or 6 volts on 78). 
No soldering. Uses any 
standard 3 -mil, 1 -mil or all 
purpose needle. /' mounting hole centers. 
60. Less needle. List $4.95 

6 BASIC TYPES make 
over 92% of all replacements 
With these preferred types, you can quickly 
make most replacements. By demonstrating 
the improvement in performance, you can 
make many more sales. Furthermore, the new 
E -V high output, high compliance, permanent 
Ceramic Cartridges are not affected by mois- 
ture or heat -and are directly interchangeable 
with silent -needle type crystal cartridges that 
do not use a thumb screw. E -V cartridges are 
widely used in original equipment and for re- 
placement. Send now for FREE Phono -Car- 
tridge Replacement Chart No. 170 -A. 

Crystal cartridges licensed 
under Brush patents. 

s 

SaketrOS 
BU C H A N A N M I C H I G A N 

BY T H E E D I T O R 

RETROSPECT 

ONE of the greatest thrills that I have 
U had during the past 15 years as your 
editor was the expected announcement 
by the FCC on December 17 of last 
year giving approval of a compatible 
color television system. Our readers 
may recall my editorial four years ago 
which was written several months 
prior to any decision or approval for 
any color television system. The title 
of my editorial was, "Why The Rush 
For Color Television ?" and in that edi- 
torial I made the following statement : 
"Several of the systems under develop- 
ment do show promise. Unfortunately, 
the better systems fall short of being 
compatible. It may be that a combina- 
tion of systems can be devised, utiliz- 
ing the best features of each, which 
will result in something really worth 
considering. Only time will tell." 

And time did tell! The events that 
followed are now a matter of record 
and in spite of the fact that the FCC 
saw fit to give the nod to the CBS in- 
compatible revolving color disc system 
on September 1, 1950 our faith in our 
industry's ingenuity and know -how 
remained unshaken. In my editorial 
of December, 1950 I stated: "Dealers 
and servicemen are already feeling the 
impact, not only of the FCC's color 
decision, but the attendant publicity 
which implies that color service will 
soon be available on full schedule. 
Such publicity creates doubt in the 
minds of the public as to the advis- 
ability of purchasing a present black - 
and -white television set." Remember 
those promises in the dailies ? 

In this same editorial I said: "Must 
servicemen be emissaries to John Q. 
Public in an attempt to convince him 
that the FCC just couldn't wait for 
some practical method for color tele- 
vision that, according to most engi- 
neers, can be fully developed within a 
reasonably short time ? Is it unrea- 
sonable to assume that within a short 
length of time there will be developed 
an acceptable compatible television 
system, employing new developments 
and making use of those already under 
test ?" And I concluded with the fol- 
lowing: "These United States are 
blessed with the finest electronic 
technicians in all the world. Is it not 
probable that this 'brain power' will 
develop a real honest -to- goodness com- 
patible television system for the pub- 
lic? Developments in recent months 
have definitely shown real progress in 
the dot -simultaneous system, the tri- 
color tube and others, to the point 
where it is quite probable that the 
entire goal in achieving a flicker -free 
compatible color television system may 

be almost at arm's reach. This feeling- 
is shared by the vast majority in the 
television industry who know what can 
be perfected to give the public what it 
really wants, and not what the FCC' 
and CBS want it to have. It now ap- 
pears that the CBS system (except for 
superior rendition) is so impractical 
that it may die out when the public 
learns all the facts ..." 

The following months saw the acqui- 
sition of Hytron and Air King by CBS_ 
That was in 1951. Hytron has since - 
made a great contribution to color 
tube development (RADIO & TELEVISION 
NEWS, December, 1953) and has made 
other contributions towards a compat- 
ible system. Hazeltine, in 1951, also 
produced a satisfactory color picture 
using only a 4 mc. bandwidth for the 
picture information. It is interesting 
to here note that RCA has now re- 
corded color video information on . 
magnetic tape approaching this same 
bandwidth ( -see page 55). Bell Labora- 
tories, General Electric, Philco, and 
others were undertaking extensive re- 
search during this period. 

The NTSC was organized to study 
the entire matter of compatible tele- 
vision circuitry and to place recom- 
mendations before the FCC for their 
consideration. Fortunately the Korean 
situation held back further color de- 
velopment for some time. 

In my editorial of June, 1951 I said 
"At least one highly qualified observer 
has expressed the opinion that when 
engineers can agree on such a system. 
and can back their decision up with 
experimental evidence, they will re- 
ceive a favorable hearing from the 
FCC, irrespective of the Supreme' 
Court decision in the present contro- 
versy. It appears, then, that in spite of 
the defense emergency, an all -elec- 
tronic, compatible, high -quality color 
television system will be available for 
the general public within a reasonable 
period of time. We have stated many 
times that the public may be the de- 
ciding factor in the final choice of a 
color television system -and we still 
believe that to be so, regardless of 
legal entanglements and public gim- 
micks." 

The smoke of battle has cleared_ 
No individual or laboratory can claim- 
all the glory and credit for produc- 
ing compatible color TV. It has been 
a combined industry effort! We'll wind 
this column up as we did in June, 
1951 : "One thing is certain -if the 
television set owner has not had the 
opportunity of witnessing good color 
television he has missed the thrill of a 
lifetime in video enjoyment." . O.R_ 
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FREE 
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100 N. WESTERN 
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"1'80,ILL. 
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catalog 
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value -packed 

1954 - ALLIED 
268 -PAGE CATALOG 

The World's Largest Stocks 
s TV and Radio Parts 

Test Instruments 
High- Fidelity Equipment 
Custom TV Chassis 
AM, FM Tuners and Radios 
Recorders and Supplies 
P.A. Systems, Accessories 
Amateur Station Gear 

s Builders' Kits, Supplies 
Equipment for Industry 

SEND FO. IT TODAY 
Get ALLIED'S latest ca log -268 pages 

packed with the world's Irgest selection of 
quality equipment at lowe -t, money- saving 

prices. See all the latest releses in custom TV 
chassis, TV antennas and acc ssories; AM and 

FM tuners and radios; everythin in High -Fidelity 
custom components; latest . A. Systems and 
accessories; recorders and upplies; Amateur 

receivers, transmitters and station gear; 
specialized industrial elec ronic equipment; 

test instruments; builders' its; huge listings 
of parts, tubes, tools, bo ks -your choice 

of the world's m st complete stocks 
of quality equipment. LLIED gives you 

every buying advant ge: speedy ship- 
ment, expert pers nal help, lowest 

prices, assured sa isfaction. Get the 
big 1954 ALLIE ' Catalog. Keep it 

handy -and save ime and money. 
Send for your REE copy today. 

SAVE ON E ERYTHING 
IN ELEC RONICS 

s 
Fastest Service 
in Electronic Supply 

SEND FOR THE LEADING 
ELECTRONIC 

BUYING GUIDE 
NEW HOME OF 
ALLIED RADIO 
ultra- modern facilities 
TO SERVE YOU BEST 

FREE! 
Allied Radio 

IeN 

EASY PAY TERMS 
Use ALLIED'S liberal Easy 
Payment Plan -only 10% 
down, 12 months to pay - 
no carrying charge if you 
pay in 60 days. Available 
on Hi -Fi and P.A. units, 
recorders, TV chassis, test 
instruments, Amateur gear. 

TV and HI -FI SPECIALISTS 
To keep up with developments in 
High- Fidelity and TV, look to 
ALLIED. Count on us for all the 
latest releases and largest stocks 
of equipment in these important 
fields. If it's anything in High - 
Fidelity or Television -we have it 
in stock! 

February, 1954 

ALLIED RADIO 
World's Largest Electronic Supply House 

ALLIED RADIO CORP., Dept. 1 -0 -a 
100 N. Western Ave., Chicago 80, lllinoi: 

Send FREE 268 -Page 1954 ALLIED Ca'alog 

Name 

Address 

City 

1 

Zone State 
1 
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NEW 82 CHANNEL FALCON "VARI -CON" 
Provides all channel reception, VHF and UHF! 

Variable patterns eliminate ghosts and co- 

channel interference! 

Single lead -in operation! 

Provides a very sharp lobe on UHF! 

Provides excellent reception on VHF while 
peaked for UHF! 

With two -bay model, you can point and peak 

one antenna in one direction and point and 

peak the other bay in another direction - 
obtaining excellent results from both with but 

a single lead -in! 

No isolation transformer or network to give 

trouble, attenuate the signal, or add to in- 

stallation cost! 

Low, low price! 

VARIABLE PATTERNS OVERCOME 
"GHOST" AND CO- CHANNEL PROBLEMS 

With other antennas you're "studs" with a fixed 
'tern that nothing short of a hacksaw con change. 

NOT SO WITH THE "VARI- CON"I By 't changing 
fte angle of the dipole elements --- cr.(' it t...; 

((Ay seconds --- it is p;ssible to shit 
}; Inbes .. ro 111 rs 

10 

TOTAL ASSEMBLY AND PEAKING 
TIME -10 SECONDS! 

You only need swing reflector elements (A) into 
position and tighten wing nuts. Slide adjusting 
sleeve (B) to calibrated channel range on which 
added gain is desired and tighten wing nuts. 

It's just like opening an umbrella. Remove re- 
taining clamps (C) from dipole elements; the 
elements automatically fan out and are locked 
securely in position by snap -action spring as- 

semblies. 

Once opened the elements are locked 
in rigid, vibration -proof position by 
the 90° angle of the arms. Spring 
action is NOT employed to hold 
elements in position. 

RADIO & TELEVISION NEWS 
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RUGGED -- LIGHT WEIGHT 
VIBRATION PROOF 

The "VARI -CON" adjustable head is all metal, unbreakable and 
extremely rugged. The insulating hinge assembly, constructed of 
tough, warp -proof high- dielectric materials, is weather -proof and 
can't short out. Full 48 inch elements are used, yet weight has been 
kept to a minimum without sacrificing rigidity. 

The FALCON "VARI -CON" gives you all the desirable features 
of a conical PLUS adjustable, calibrated channel range peaking - 
for added gain where you need it ... variable patterns, to cope 
with those difficult ghost and co- channel problems, plus all -channel 
VHF & UHF coverage! Give your customers the best - the FAL- 
CON "VARI- CON "! 

FALCON ELECTRONICS COMPANY, 2003 Cedar St., Quincy, Ill. 

Stack VARI -CONs for even higher 
gain! One bay can be pointed and 
peaked in one direction, and the 
other bay pointed and peaked in a 
different direction. Three bay models 
also available. 

February, 1954 

Heart of the "VARI -CON" 

I ANTENNAS 
bring in the picture 
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HOW TO WIN 
To win one of these 503 prizes all you' 

have to do is complete in 25 words or less 
"I like Pyramid capacitors because 
You fill in this statement on a Pyramid con- 
test entry blank which can be obtained from 
any electronic parts jobber selling Pyramid 
capacitors. You have this entry blank coun- 
tersigned by your jobber or one of his sales- 
men and forward it to us attached to a 
Pyramid Dry Electrolytic Capacitor box top 
-the top being the part which carries the 
description of the item. There is no limit to 
the number of entries which you may make 
in this contest but each entry must be accom- 
panied by a box top. Full rules for the con- 
test appear on the entry blank. 

It's so easy. Here is the kind of statement 
that might win: 

"I like Pyramid capacitors because they 
always check out perfectly and don't deteri- 
orate and so I know I won't have to call 
back at my expense." 

"I like Pyramid capacitors because the line 
is so complete that I can always get what 
I need and don't have to worry about an 
off -brand capacitor." 

IN PRIZES PYRAM D 

tan 

PRIZES! 
$2000 -1st prize 
$500 - 2nd prize, $100 - 3rd prize 

ó 100 $10 prizes, 400 - $5 prizes 
5 

PYRAMID' FEATURES: 

O Only one quality -the best at no pre- 
mium. All Pyramid capacitors are made 

of materials commanded by rigid military 
specifications. 
© All Pyramid capacitors are non-hygro- 

scopic. 
© Highest quality insulator material used 

in_all production results in low leakage 
factor. 

Exclusive non- contamination technique 
guarantees close tolerances and no de- 

terioration. Peak performances for life. 
Pyramid capacitors operate unchanged 
at ambient temperature of 85° centi- 

grade. 
Designed by service technicians across 
the country for their requirements. 
Individually packaged for protection. 
Permanently legible, high visibility rat - 
ings on each item. 
100% absolute electronic inspection be- 
fore shipment. ' 

Pyramid is iii its 10th year as a leading 
manufacturer of high -quality capacitors. 

PYRAMID ELECTRIC COMPANY 
1445 HUDSON BOULEVARD 

NORTH BERGEN, N. J. 
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Get yourself on the beam 

to the BIG MONEY in 

RADIO AND TV 

THAT'S the way to become an expert Radio or Tele- 
vision service man. Study the bedrock theories and 
principles. These are vitally important. Nothing can 
take their place -not even the most elaborate kits. 

Listen to what radioman R. G. Hamlin of Bay City, 
Michigan, says, "There's no royal road to learning. I am 
convinced more than ever after examining the lessons of 
friends who were lured by the alleged short -cut meth- 
ods of competitors ... `understandability' and `remem- 
berability' are of utmost importance and I.C.S. lessons 
qualify on both counts." 

LC.S. offers you two new courses in radio and televi- 
sion servicing -one for beginners, the other for experi- 
enced amateurs. 

The beginner's course, Radio and Television Servic- 
ing with Training Equipment, is extremely thorough. 
You get extra texts featuring experiments and job as- 
signments. You get equipment second to none. Matched 
parts for an excellent 5 -tube superheterodyne receiver. 
Your own professional -quality multitester. A complete 
single generator kit. High -grade servicemen's tools. 
"Rider's Perpetual Trouble -Shooter's Manual." The 
principles of Television including the most -up -to -date 
developments (VHF and Color TV, for example) . 

The second course quickly reviews the essentials then 
goes step by step; into advanced phases of Radio and 
Television, including modern methods of installation and 
repair. Course contains valuable supplementary ma- 
terial. For exarriple, you get a special book giving char- 
acteristics of all tubes used in Radio and Television re- 
ceivers. 

Learn by doing! That's the world- famous I.C.S. 
method. Thoroughly practical. Completely modern. Suc- 
cess proved. The coupon below brings you full details - 
on Radio and Television Servicing or any of the more 
than 400 I.C.S. Courses. Mark and mail it today! 

I. C. S., Scranton 9, Penna. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 'Cs 
Without cost 

ART 
Commercial Art 
Magazine Illustrating 
Fashion Illustrating 
Cartooning 
Sketching and Painting 
Show Card and Sign Lettering 
AUTOMOTIVE 
Automobile, Mechanic 
Auto Elec. Technician 
Auto Body Rebuilding 
and Refinishing 
Diesel -Gas Engines 
AVIATION 

Aeronautical Engineering Jr. 
Aircraft Engine Mechanic 
Airplane Drafting 
BUI LDING 

Architecture 
Arch. Drafting 
Building Contractor 
Estimating 
Carpenter and Mill Work 
Carpenter Foreman 
Reading Blueprints 
House Planning 
Plumbing 

BOX2251- D.SCRANTON 9. PENNA. 
or obligation, send me "HOW to SUCCEED" and the booklet about the course BEFORE which I have marked X: 

Heating Petroleum -Nat'l Gas Electrical Drafting POWER 
Painting Contractor Pulp and Paper Making Electric Power and Light Combustion Engineering 
Air Conditioning Plastics Lineman 
Electrician CIVIL, STRUCTURAL HIGH SCHOOL 
BUSINESS ENGINEERING High School Subjects 
Business Administration Civil Engineering Mathematics 
Certified Public Accountant Structural Engineering Commercial 
Bookkeeping and Accounting Surveying and Mapping Good English 
Office Management Structural Drafting 
Stenography and Typing Highway Engineering 
Secretarial Reading Blueprints 
Federal Tax Construction Engineering 
Business Correspondence Sanitary Engineering 
Letter- writing Improvement DRAFTING Personnel and Labor Relations Aircraft Drafting Advertising 

Architectural Drafting Retail Business Management Electrical Drafting Managing Small Business 

MECHANICAL 
AND SHOP 
Mechanical Engineering 
Industrial Engineering 
Industrial Supervision 
Foremanship 
Mechanical Drafting 
Machine Design- Drafting 
Machine Shop Practice 
Tool Design 

Diesel- Electric 
Electric Light and Power 
Stationary Steam Engineering 
Stationary Fireman 
RADIO, TELEVISION 
COMMUNICATIONS 
Practical Radio- TV Eng'r'ing 
Radio Operating 
Radio and TV Servicing 
Television- Technician 
Electronics 

Telephone Work 
RAI LROAD 
Locomotive Engineer 
Diesel Locomotive 

ecamcn uimung 
Air Brakes Car Inspector 

Ocean Navigation Industrial Instrumentation Railroad Administration 
Sales Management Structural Drafting Machine Shop Inspection TEXTI LE Sheet Metal Drafting Reading Blueprints Textile Engineering 

Ship Drafting Toolmaking Cotton, Rayon, Woolen Mfg. Mine Surveying and Drafting Gas - Electric Welding Carding and Spinning 
ELECTRICAL Heat Treatment-Metallurgy Warping and Weaving 

Electrical Engineering Sheet Metal Work Loom Fixing Throwing 
Electrician Sheet Metal Pattern Drafting Finishing and Dyeing 

Electrical Maintenance Refrigeration Textile Designing 

Short Story Writing 
Creative Salesmanship 
Traffic Management 
CHEMISTRY 
Chemical Engineering 
Chemistry 
Analytical Chemistry 

Name Age Home Address 

City Zone State Working Hours A M to P lyi 

Occupation Canadian residents send coupon to International Correspondence Schools Canadian, Ltd., 
Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 

February, 1954 13 
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LIST PRICE ONLY $22.95 

STACKING OF TWO BAYS 
Recommended only for the most 
remote and difficult fringe area 
reception. Single lead-in; stack- 
ing bars available. 

Available In "Blonde" Or Mahogany 

14 RADIO & TELEVISION NEWS 
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1e4&ìz 4aúc any other 
All - Chan nel VHF Antenna! 

New TRIO "TWIN -SIX" 
(channels 2 -83) 

ONE BAY DOES IT ALL 

No stacking necessary for most fringe areas. 

Exclusive Zig -Zag principle provides that addi- 
tional gain. 

Single lead -in operation. 

Excellent UHF reception in primary and near 
fringe areas. 

Rugged "bridge- type" construction, low wind 
resistance, attractive appearance. 

Performance proved in thousands of actual instal- 
lotions. 

e rt ._ 
:? =' ;p e 
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ra4iectric 
JUVUNJ *A' 

CURRENT CONVERTERS .0. 

for Land :..Sea ... Air 4 

DC to AC 

JUST PLUG INTO CIGAR LIGHTER ON DASH 

Change 6 or 12 Volt D. C. 
to 110 Volt A. C. - 60 cycle 

SIZE: 2"x2"x3Y2" 
$1195 flecfric MIDGET List 

Operates Test Equipment, 
All Electric Shavers 

Model 6- 11160, 60 Cycle, 10 -15 Wails 

OPERATES 
Test Equipment 
Turntables 
Lights 
Short, long 
Wave Radios 
Portable 
Phonographs 
Electric 

SIZE: 21/2 "x21/2 "x41/2 Shavers, etc. 

1flecfric SENIOR $1595 
Model 6 -1160, 60 Cycle, 35 -40 Walls List 

OPERATES 
Curling Irons 
Radios 
Turntables 
Small Dictating 
Machines 
Test Equipment, 

Electric Shaver 
Portable 
Phonographs 

SIZE: 4 "x 5 "x6 " $2495 
rawflecirk MASTER 

Model 6- 51160, 60 Cycle, 40 -50 Watts^ 

List 

OPERATES 
Wire 
Recorders 
Amplifiers. 
Soldering Iron 
Radios 
Dictating 
Machines 
Turntables 
Small Electric 
Drill 
Electric Shaver 

SIZE: 4 "x5 "x6 " 

1flecfrk SUPER $3795 List 
Model 6. 71160, 60 Cycle, 60 -75 Watts 

FULLY GUARANTEED 
See your Jobber or Dealer 

Terado COMPANY 
ST. PAUL 14, MINNESOTA 

In Canada Write: Atlas Radio Corp., ltd. 
560 King St. West, Toronto 28, Ont. 

Export Sales Division: Scheel International, Inc,. 

4237 N. Lincoln Ave., Chicago 18, III. U.S.A. 
Cable Address- Harsheel 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

POLISHING OF THE final script for 
color TV's princely entrance onto the 
dazzling stage set for '54, breathlessly 
awaited not only by the nation but by 
the world after thousands of turbulent 
days of delay, practically choked the 
calendar of the Commission in the clos- 
ing days of '53. 

There were few days that members 
of the staff and allied groups did not 
have to meet to discuss some phase of 
the hue decision as it would appear on 
the official record. Some sessions lasted 
for hours and revolved about problems 
of cost, complexity of receiver design, 
station changes and additions, compati- 
bility, conversions, term definitions, 
color fidelity, servicing and installation, 
and the long -term nature of the stand- 
ards, plus color- system patents and 
their criss -cross relationship to mem- 
bers of industry who did and did not 
participate in the NTSC studies. 

In the meantime, set makers were 
feverishly pushing their pilot lines of 
color chassis for exhibition at dealer 
meetings during the annual shows in 
Chicago, Los Angeles, and New York. 
Some chassis producers told the Com- 
mission that they would have as many 
as 100 tricolor sets ready for demon- 
stration during these important yearly 
conclaves. 

Officialdom was also notified that 
one of the four types of color tubes 
would be used in these models (RCA, 
Lawrence, CBS -Hytron, and Rauland) 
and that corresponding changes in the 
picture -tube circuitry would obtain in 
these receivers. Of course, all will fol- 
low the basic receiver standards pre- 
scribed by the National Television Sys- 
tern Committee. Most of the receivers, 
it was said, would use about 36 tubes, 
exclusive of the picture tube, and carry 
tentative list prices of between $795 
and $1000. 

Industry associations also reported 
to the Commission that they were con- 
sidering the publication of a pamphlet 
aimed at the tëchnician level which 
would detail some of the key aspects 
of color TV, and offer answers to basic 
problems that might be encountered. 
It was also announced that several 
manufacturers were planning field lec- 
tures on color TV for dealers and tech- 
nicians, with the association's booklet 
being used as a classroom primer. 
Originally, plans called for a series of 
cooperatively -sponsored talks, but this 
idea was shelved because of a lack of 

manpower and also symposium- routing 
problems. 

Two commissioners, George E. Ster- 
ling and Headman Rosel H. Hyde, ex- 
perienced an interesting afternoon of 
viewing with color a few weeks ago, 
during the special broadcast of "Car- 
men" from New York. The government 
agents sat in the labs of the FCC at 
Laurel, Maryland, about twenty miles 
from Washington, and watched the 
program on test sets supplied by RCA 
and G -E. They said that they were ex- 
tremely impressed with the perform- 
ance of the broadcast a_ nd the receivers' 
operation. 

A SENSITIVE ELECTRONIC device, 
that is expected to shed some light on 
the tremendous potential- upwards of 
100,000 volts -that exists between our 
earth and the upper stratosphere, a 
problem pertinent to long -range com- 
munications now, and one that might 
eventually affect future interplanetary 
flight, has been developed for the Air 
Force's Air Research and Development 
Command. 

Weighing but six and one -half 
pounds, the unit is powered by special 
batteries and packed with subminia- 
ture parts. It is housed in an aluminum 
case with special insulation which it is 
expected will minimize the problem of 
solar radiation and low temperatures 
found at high altitudes. It was ex- 
plained that at stratospheric altitudes, 
although outside air temperatures may 
be as low as 80 degrees below zero, the 
sun's rays could generate enough heat 
inside the instrument to melt some of 
the parts. 

According to one of the research and 
development engineers on the project, 
the instrument is so sensitive that it 
will measure minute flows of electric 
current -as low as one -million ions per 
second. (An ion is an atom or group of 
atoms with an electric charge.) 

Carried aloft by huge plastic, free - 
flying balloons, the instrument instan- 
taneously radios back to a ground - 
recording station the electrical conduc- 
tivity, air temperature, and air pres- 
sure. By interpreting the temperature 
and pressure readings, scientists will 
be able to determine accurately the al- 
titude of the instrument, thus obtain- 
ing a record of the variation of the 
electrical conductivity with the alti- 
tude. Upon reaching maximum height, 
the balloon is mechanically broken and 

RADIO & TELEVISION NEWS 
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ULkS 

first and still finest 
accept no substitutes 

411111111111111=11111111M111111 

There is a Sprague 
Distributor in 
every sales area 
in the United 
States. Write for 
the name of your 
nearest source of 
supply today. 

Imitation, they say, is the sincerest form of flattery. 

If so, you who have installed some of the 250,000,000 
Black Beauty Telecaps in the past 7 years can be 

mighty proud. Few Sprague developments have been 

so closely copied as this capacitor in which you have 

placed your confidence. 
Black Beauty imitations are available in almost 

every color imaginable ... including black! But no 

other molded tubular can equal the unprecedented 

record set by Sprague TV Tubulars since 1947 when 

they were first introduced. 
Don't be vague - insist on Sprague Black Beauty 

Telecaps for your TV and radio service needs! There 

is only one Sprague Black Beauty, and it has no equal. 

Accept no imitations. 
Write today for the complete Sprague television 

and radio service catalog C -609 to Sprague Products 

Company,* 51 Marshall Street, North Adams, Mass. 

Don't Be Vague ...Insist on 

SPRAGUE 

SPRAGUE 

dry- assembly phe. 
nolic molded paper 
capacitors offer: 

s extra high insu- 
lation resistance 

O minimum capac- 
ltance change 
with tempera- 
ture variations 

o absence of drift 
with repeated 
beating and 
cooling 

WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

*Sprague Products Company is the Distributors' Division of the Sprague Electric Company 
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FISHE 
SERIES "70" 

When the FISHER 50 -R Tuner and 50 -A Amplifier first appeared, 
two things promptly happened. We were besieged with orders; as well as 
with requests (from those with limited space) for a tuner with audio con- 
trol facilities and preamplifier. Many also wanted a low -cost, high out- 
put, quality amplifier. It took us time, but here they are. And they're tops! 

FISHER FM -AM Tuner ' 
Features extreme sensitivity: (1.5 

mv for 20 db of quieting), works where 
others fail. Armstrong system, adjust- 
able AFC plus switch, adjustable AM 
selectivity, separate FM and AM front 
ends. Complete shielding and shock- 
mounting on main and subchassis. Dis- 
tortion less than 0.04% for 1 volt out- 
put. Hum level: better than 90 db be- 
low 2 volts output on radio, better than 
62 db below output with 10 mv input 
on phono. Two inputs. Two cathode - 
follower outputs. Self powered. Six 
controls: BASS -AC, TREBLE, VOLUME, 
LOUDNESS, CHANNEL and EQUALIZA- 
TION, TUNING. $184.50 

FISHER 25-Wall Amplifier 5°P : 
The FISHER Model 70 -A Amplifier offers more clean watts per dollar 

at its price than any amplifier made -25 clean watts for only $99.50! The 
70 -A costs no more than "basic" 10 -watt units, but has 150% greater power! 

High output (less than 
1/2% distortion at 25 watts; 
0.05% at 10 watts). IM dis- 
tortion less than 0.5 % at 20 
watts; 0.2% at 10 watts. 
Uniform response ±0.1 db, 
20- 20,000 cycles; 1 db, 10- 
50,000 cycles. Power output 
constant within 1 db at 25 
watts, 15- 35,000 cycles. Hum 
and noise virtually non - 
measurable (better than 95 
db below full output!) Four 
separate feedback loops, 
unique cathode and screen 
feedback circuit. Outstand- 
ing transient response. 8 and 
16 ohm outputs. SIZE : 61/4" x 
101/4" x 61/2" high. $99.50 

PRICES SLIGHTLY HIGHER 
WEST OF ROCKIES 

Write for full details 

FISHER RADIO CORP. 
39 EAST 47th STREET N. Y. 
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the equipment descends to ground. Ad- 
ditional data is taken on the descent. 

The new device, called an aerial elec- 
trometer, will be carried as high as 
100,000 feet. Until now, it has only been 
possible to collect data on atmospheric 
electricity from measuring instruments 
carried by planes reaching a height of. 
35,000 feet. This ingenious item will 
make it possible to understand eventu- 
ally why there is a current of 1800 am- 
peres constantly flowing toward earth; 
for over fifty years scientists have been 
trying to discover the source of this 
tremendous amount of current. 

CONELRAD, developed to alert the 
nation in case of an air attack, can now 
be activated by over 200 clusters of 
broadcasters and 500 single stations ac- 
cording to the engineering manager of 
the National Association of Radio and 
Television Broadcasters. Should our 
country ever be attacked, he said, there 
is no question that the role of the 
broadcast stations will be equal to that 
of the defense arm of the military. 

Describing the dissemination of the 
alert signal, he noted that all notifica- 
tions for alerts and all- clears will be 
issued by air defense control centers, 
under the authority of the air division 
commander or an authorized represen- 
tative, to all basic key stations. All re- 
lay key stations will, in turn, be noti- 
fied by the basic key stations or other 
relay key stations. The remaining sta- 
tions will then be notified by basic key 
stations or relay key stations. These 
notifications will be accomplished 
either by telephone messages or by 
radio broadcasts. Continuing, the NAR- 
TB engineering head said that during 
the experimental period (midnight to 
local sunrise) many of the regular key 
stations may be off the air. All stand- 
ard, FM, and TV stations have been 
supplied with the list of skywave key 
stations, at least one of which must be 
monitored during any period of opera- 
tion when the regularly -used key sta- 
tion is not on the air. 

To receive the alert and all clear, it 
is mandatory that every standard, FM 
and TV station has a suitable radio re- 
ceiver, which should be located at 
transmitter control. Such a set must 
be installed regardless of wire -line 
terminations, such as at the basic key 
or relay key stations. This ruling was 
adopted, it was said, to back up any 
failure that might occur on the wire - 
line circuits. 

In a review of coverage during 
Conelrad operation, it was pointed out 
that the system is intended to provide 
intelligible coverage rather than the 
usual high type of broadcast quality. 
This is particularly true, it was em- 
phasized, in areas where the signal in- 
tensities are low and where there is 
rather a wide divergence among the 
signals of different stations in a se- 
quential cluster. The automatic volume 
control in the average set can take 
care of this up to a point, but will not 
entirely compensate when one signal 
is considerably weaker and inter - 

(Continued on page 125) 
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OF MAGNETIC AMPLIFIERS 

-13- 
INTERNATIONAL TELECOMMUNICATIONS 

VIA Y.H.F. RELAYS 
-16- 

DIODE- CAPACITOR MEMORY 
FOR COMPUTERS 

-20- 
HELICAL ANTENNA DESIGN 

-40 -- 

D E P A R T ME N T S 

NEW TUBES -22- 
NEW PRODUCTS -24- 
NEW LITERATURE .... - 

NEWS BRIEFS BRIEFS -28- 
PERSONALS -30- 

TV-AM-FM PRODUCTION -34- 
TECHNICAL BOOKS ... , -37- 
CALENDAR -38- 

Copyright. 1954. by Ziff -Davis Publishing Company 
RADIO - ELECTRONIC ENGINEERING is published each 
month as a special section in a limited number ai copies 
of RADIO & TELEVISION NEWS, by the Ziff-Davis Publish- 
ing Company, 366 Madison Avenue, New York 17, N. Y. 

Edited by H. S. RENNE 
and the Radio d Television News Stall 

Color TV picture tube screen being formed by a photo- 
graphic process at Sylvania Research Laboratories. 
An aperture plate containing more than 200.000 pre 
cisely spaced small holes is used in this process 

TELEVISION ELECTRONICS COMMUNICATIONS AUDIO MICROWAVES - RADAR RESEARCH 
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THE LinearStandard..a,E, 

-amp- 
T he ever increasing use of wide range equipment for broad- 

cast service has reached the point where the major limiting factor 
is the frequency range of the transformers employed. UTC Linear 
Standard components represent the closest approach to the ideal 
transformer from the standpoint of uniform frequency response, 
low wave form distortion, high efficiency, thorough shielding, and 
dependability. Typical LS units are described below. 

INPUT TRANSFORMERS 

Type 
No. 

LS-10 

Application 
Low impedance mike, 
pickup, or multiple line 
to grid 

Primary Secondary 
Impedance Impedance 

50,125/150, 
200, 250, 333, 
500/600 ohms 

60,000 ohms in 
two sections 

± 1 db Max.t 
from Level 

20- 20,000 +10 DB 

Case Size LS-1 
Length 31 /a" 
Width 25 /8" 
Height 35/4" 

LS-2 
4 

31/z" 42," 

Relative* Unbal. DC Case 
hum in prim'y No. 

-74 DB .5 MA LS -1 

List 
Price 
$25.00 

LS -10X As above 
LS -12 Low impedance mike, 

pickup, or multiple line 
to push pull grids 

As above 

50,125/150, 
200, 250, 333, 
500/600 ohms 

50,000 ohms 20- 20,000 +10 DB 

120,000 ohms 20- 20,000 +10 DB 
overall, in two 
sections 

- 92 DB-Q .5 MA LS-1 35.00 
-74 DB .5 MA LS-1 28.00 

LS -12X As above As above 80,000 ohms 20- 20,000 +10 DB 
overall, split 

-92 DB-Q .5 MA LS-1 35.00 

LS -15X Three isolated lines or 30, 50, 200, 
pads to one or two grids 250 ohms 

each primary 

60,000 ohms 20- 20,000 +10 DB -92 DB -Q .5 MA LS -1 37.00 
overall, in two 
sections 

INTERSTAGE AND MATCHING TRANSFORMERS 

Type Primary 
No. Application Impedance 

LS -19 Single plate to push pull 15,000 ohms 
grids like 2A3, 6L6, 300A. 
Split secondary 

Secondary Max.f Relative* Unbal. DC 
Impedance Response Level hum in prim'y 

95,000 ohms; ± 1 db 
1.25 :1 each side 20- 20,000 +12 DB -50 DB 0 MA LS -1 $26.00 

Case List 
No. Price 

LS -21 Single plate to push pull 15,000 ohms 
grids. Split pri. and sec. 

LS -25 Push pull plates to push 30,000 ohms 
pull grids. Medium, level. plate to plate 
Split primary and sec. 

135,000 ohms; 
3:1 overall 
50,000 ohms; 
turn ratio 
1.3:1 overall 

±1db 
20-20,000 -}-10 DB -74 DB 

± 1 db 
20-20,000 +15 DB -74 DB 

0 MA LS-1 26.00 

1 MA LS-1 32.00 

LS -30 Mixing, low impedance 
mike, pickup, or multi- 
ple line to multiple line 

50,125/150, 50,125/150,200, ± 1 db 
200, 250, 333, 250, 333, 20-20,000 +15 DB -74 DB .5 MA LS -1 26.00 
500/600 ohms 500/600 ohms 

LS -33 High level line matching 1.2, 2.5, 5, 7.5 50, 125, 200, 
10, 15, 20, 30, 50 250, 333, 
125, 200, 250, 500 /600 ohms 
333,500/600 

±.2db 
20-20.000 15 watts LS-2 30.00 

OUTPUT TRANSFORMERS 

Type Primary 
No. Application Impedance 

LS -50 Single plate to multiple 15,000 ohms 
line 

Secondary 
Impedance 

Max.} 
Response Level 

Relative* Unbal. DC Case List 
hum in prim'y No. Price 

0 MA LS -1 $26.00 
50, 125/150, ± 1 db 
200, 250, 333, 20-20,000 +15 DB -74 DB 
500/600 

LS -52 Push pull 245, 250, 6V6 8,000 ohms 500, 333, 250, ± .2 db 
200, 125, 50, 30, 25- 20,000 15 watts 
20, 15, 10, 7.5, 
5, 2.5, 1.2 

or 245 A prime LS-2 35.00 

LS-55 Push pull 2A3's, 6A5G's, 
300A's, 275A's, 6A3's, 
6L6's, 6AS7G 

5,000 ohms 500, 333, 250, ± .2 db 
plate to plate 200, 125, 50, 30, 25- 20,000 20 watts 
and 3,000 ohms 20, 15, 10, 7.5, 
plate to plate 5, 2.5, 1.2 

LS-2 35.00 

LS -63 Push pull 6F6, class B 
46's, 6AS7G, 807 -TR, 
1614 -TR 

10,000 ohms 30, 20, 15, 10, ± .2 db 
plate to plate 7.5, 5, 2.5. 1.2 25- 20,000 15 watts LS -2 25.00 
and 6,000 ohms 
plate to plate 

LS -151 Bridging from 50 to 500 16,000 ohms, 50, 125/150, ± 1 db 
ohm line to line bridging 200, 250, 333, 15- 30,000 +18 DB -74 DB 1 MA LS -1 27.00 

500 /600 

The values of unbalanced DC shown will effect approximately 1.5 DB loss at 30 cycles. 
* Comparison of hum balanced unit with shielding to normal uncased type. Q Multiple alloy magnetic shield. 
t 6 MW as ODB reference. 

a 

ONLY audio units with a GUARANTEED uniform 
response... ± I. DP from 20 to 20,000 cycles. 

1 5 0 V A R I C K S T R E E T NEW YORK 13, N. Y. 

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: "ARLAB" 
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SINGLE LAYER CARDIOIO i 
FREQ. =532 MC 81 O. D. PIPE 

/ ñ =0388 

Put your UNE signal 

where the population is 

Use an RCA "contour-engineered" 
UHF Pylon Antenna 

1008 CIRCLE 

1.0 

0.9 

0.8 

0.7 

0.6 
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0.3 
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0.1 

0 
14 12 10 8 6 4 2 0 2 4 

ABOVE HORIZONTAL 
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VERTICAL ANGLE, DEGREES 

6 8 10 
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PLANE 
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0.8 

O. Í 
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0.3 

0.2 J 
0.1 

° +14 +12 +10 +8 +6 +4 +2 

For "single- direction" coverage, RCA has 
UHF Pylons that produce a horizontal field 
pattern shaped like a Cardioid (see Fig. 1). 

For "elongated" coverage. RCA has UHF 
Pylons that produce a horizontal field pat- 
tern shaped like a peanut (see Fig. 2). 

For "circular" coverage. RCA has a wide 
selection of UHF Pylons that produce equal 
signals in ALL directions. 

For better overall coverage, RCA UHF 
Pylons have built -in "Beam Tilt" that 
minimizes power loss in vertical radiation. 

For better "close -in" coverage. RCA UHF 
Pylons are equipped with a new, advanced 
type null fill -in system (used in conjunction 
with beam tilting). See Figs. 3 and 4. 

The gain that's published is the gain you get. 
RCA UHF Pylons include no tuning com- 
promises that would result in loss of gain. 
RCA UHF Pylons can be furnished with 
gains in the order of 3, 6, 9, 12, 21, 24, 
and 27! 

RCA has all UHF antenna accessories: towers, 
mitered elbows, line transformers, spring 
hangers, dummy loads, wattmeters, fre- 
quency and modulator monitors, filter - 
plexers, and transmission line (measured 
performance - VSWR -is better than 1.05 
to 1.0). You can get everything from ONE 
responsible source -RCA! 

An antenna system can make or break 
a TV station. Make sure yours is right. 
Your RCA Broadcast Sales Representative 
can help you plan. 

ABOVE HORIZONTAL PLANE DEGR 

0 -2 -4 -6 -8 -IO -12 -14 

EES BELOW. HORIZONTAL PLANE 

RCA Adjustable Beam 
High -Gain UHF Pylon 
-installed 

RADIO CORPORATION of AMERICA 
ENGINEER /NG PRODUCTS DEPARTMENT CAMDEN, N.J. 
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Capacitors shown 21/2 

times actual size 

CM -15 EL -MENCO CAPACITORS 
are only 9/32 "xl /2 "x3/16 "... but they give 
DOUBLE VALUE PER DOLLAR 
ALL fixed mica El -Menco capacitors are factory -tested at double their work- 
ing voltage. Couldn't that mean that they'll last twice as long as other 
capacitors which cost no less? They also meet all significant requirements of 
JAN -C -5. So, you can depend on them to perform perfectly on all military 
and civilian electronic applications. Our tiny CM -15 silvered mica capacitors 
come in capacities from 2 to 420 mmf. at 500vDCw - 2 to 500 mmf. at 
300vDCw. Our other types run all the way up to 10,000 mmf. It will pay 
you to compare El -Menco capacitors with all others - performance -wise, 
price -wise. The Electra Motive Manufacturing Co., Inc., Willimantic, Conn. 

Electro Motive is now supplying special silvered mica films for the elec- 
tronic and communication industries in any quantity - just send us your 
specifications. 

Jobbers and distributors are re- 
quested to write for information to 
Arco Electronics, Inc., 103 Lafayette 
St., New York, N. Y. - large stocks 
on hand - spot shipments for im- 
mediate delivery. Sole Agent for 
Jobbers and Distributors in U. S. 
and Canada. 

MOLDED MICA 

WRITE FOR 

FREE SAMPLES 

AND CATALOG 

ON YOUR FIRM'S 

LETTERHEAD 

EFifienco MICA TRIMMER 
CAPACITORS 

Foreign and Electronic Manufacturers Get Information Direct from our Export Dept. at Willimantic, Conn. 

THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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A BRIDGE 

TRANSISTOR TESTER 

By DAVID DORMAN 
Research Laboratories 

Sylvania Electric Products Inc. 

Commercial vacuum tube bridge may be adapted 

to measure point- contact transistor parameters. 

MANY TESTING procedures previ- 
ously described in the literature 
utilize the short -circuit mode of 

operation to provide transistor char- 
acteristics in terms of conductances. 
These short- circuit conditions are well 
suited for the measurement of junction 
transistors; however, the same condi- 
tions result in very unstable point -con- 
tact transistor operation. An important 
advantage of the measurement tech- 
nique described herein is that the open - 
circuit mode of operation which is most 
favorable for point- contact transistor 
measurement is utilized. 

The General Radio Type 561 -D 
vacuum tube bridge is well known as a 
measuring device for vacuum tubes. A 
study of this bridge has revealed that 
it is readily adaptable for accurate and 
simple measurement of point- contact 
transistor parameters R,,, R,., R,_, R2,, 

and a. If the transistor is considered as 
an active four -terminal network, as 
shown in Fig. 1, these small a.c. signal 
parameters may be defined as follows: 
R = input resistance with the output 

open -circuited (i, =0) 
R..= output resistance with the input 

open- circuited (i, =0) 
R,.= feedback resistance with the in- 

put open -circuited (i, =0) 
R = forward resistance with the out- 

put open- circuited (i, =0) 
a = current gain with the output 

short- circuited (v,_ =0) 
Over a small region of the static 

characteristics, the linear relations be- 
tween the incremental emitter and col- 
lector voltages and currents can be de- 
scribed by the linear equations: 

v, = R ie R,.i, (1) 

v, = R i, -{- R,i (2) 

and the slopes of the appropriate set of 

FEBRUARY, 1954 

The General Radio 
vacuum tube bridge Type 561 -D adapted for transistor measurements. 

characteristic 

R = Sv, 
Ru 

Si, 

Sv R,=- 
Sv, R,.=- 
Sv, R _ - 
Si, 

curves are expressed by: 

i,=0 

ia=0 

i = 0 

The expression for 
Si, 

a - 
Si,. v, = 0 

a is: 

(3) 

(4) 

(5) 

(6) 

(7) 

Resistance parameters or coefficients, 
Eqts. (3) -(6), and a, Eqt. (7), may 
be closely correlated with the dynamic 
coefficients of vacuum tubes, Rn, G,n, 

and p. The General Radio bridge meas- 
ures these tube coefficients by means 
of null -balance arrangements of the 
various alternating increments ' '. It is 
possible to adapt these bridge null - 
balance arrangements to permit accu- 
rate and direct measurements of the 
point- contact transistor coefficients. 

Fig. 1. Equivalent circuit of transistor 
shown as an active four -terminal network. 

i, -- COLLECTOR 

It is not intended at this time to de- 
scribe the theory of operation of the 
bridge, which already has been very 
adequately done', but rather to pre- 
sent the circuitry in order to illustrate 
fully the direct measurement correla- 
tions between tubes and transistors 
which may be advantageously ex- 
ploited. 

Bridge modifications and all but one 
switch (the transistor switch which 
enables one to use the bridge for tran- 
sistor measurements) are housed in a 
panel mount measuring approximately 
151/2 x 51/2 x 5 ". Two power supplies 
wired into the bridge setup supply the 
emitter and collector bias requirements. 
The transistor is inserted into the 
bridge by means of a plug -in type octal 
adapter, and the transistor switch - 
which applies or removes the desired 
bridge terminals to the emitter, col- 
lector, and base -is mounted on the 
plug -in octal adapter. 

The close analogy which exists be- 
tween the dynamic coefficients of the 
vacuum tube and the transistor may 
be more easily observed by a study of 
the definitions of both groups of co- 
efficients. Transistor coefficients are de- 
fined in Eqts. (3) -(7), and those for 
vacuum tubes in Eqts. (8)-(10). 

Svn (8) Rn = - 
Siq v, = 0 

Si, i 

G (9) 
Sv9 

Svn (10) 
IL =- i Svg n =0 

Upon examining Eqt. (8), the ex- 
pression for Rn, it becomes apparent 

vn = 0 

RADIO-ELECTRONIC ENGINEERING -5- 
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Fig. 2. (A) Simplified bridge circuit for measuring R9. (B) Modified 
Rp bridge circuit designed to measure R22 of point- contact transistors. 

Fig. 3. Modified R, bridge cir- 
cuit designed to measure R,,. 

that the increments of alternating volt- 
age and current involved correspond to 
those for R,: of the transistor, i.e., v, 
and i, correspond to vp and ip, respec- 
tively, while the condition is = 0 may 
be considered the dual' of v9 = O. It is 
very simple to satisfy the condition i, 
= 0 with the insertion of a 600 -henry 
audio choke in the emitter circuit; this 
essentially opens the circuit to the 
bridge test signal of 1000 cps. The 
simplified bridge circuit for measuring 
Rp and the associated circuit for meas- 
uring Rßî are shown in Figs. 2A and 
2B. 

In the circuit for measuring R9, as il- 
lustrated in Fig. 2A, it is desired to 
measure the alternating plate current 
flowing as a result of a small voltage 
change introduced into the plate circuit 
under the condition that there be no 
alternating voltage on the grid. The 
small voltage change introduced into 
the plate circuit is represented by the 
test voltage e,. Test voltage e, is ad- 
justed so that the resultant current 

flowing through R. balances the plate 
current. When the two currents are 
equal, there is no voltage across the 
null detector. Since the sharpness of 
the null may be obscured by reactive 
current which arises from the inter - 
electrode capacitances of the tube be- 
ing tested, lead capacitances, etc., a re- 
active current generator, e,, (capaci- 
tance balancing winding in series with a 
variable capacitance) is introduced -as 
shown -and may be adjusted to pass 
an equal and opposite reactive current. 

Increments of R. likewise are anal- 
ogous to those of R9. Since R. is de- 
fined as the transistor input resistance, 
the bridge Rp measuring circuit must 
therefore be placed in the emitter cir- 
cuit, as shown in Fig. 3. This is done 
simply by reversing the transistor 
emitter and collector leads. It is neces- 
sary to maintain the proper d.c. biasing 
when reversing the transistor, and this 
is insured in the switching procedure. 

The test setup for measuring R. 
provides an a.c. open collector circuit, 
and the bridge R9 circuit measures the 
alternating emitter current flowing as 
a result of a small voltage change in- 
troduced into the emitter circuit by e,. 
The collector circuit is effectively open - 
circuited to a.c. by the audio choke. Test 
voltage e_ is adjusted so that the result- 
ant current flowing through R. balances 
the emitter current. When the two cur- 
rents are equal, a null will be exhibited 
by the detector and the bridge decade 
resistor balance will yield the value of 

When measuring the transconduct- 
ance of a tube with the bridge, it is 

Fig. 4. (A) Simplified bridge circuit for measuring Gm. (B) Modified 
G,,, bridge circuit designed to measure a of point- contact transistors. 

-6- 

necessary to determine the alternating 
plate current flowing as a result of a 
small signal voltage introduced into 
the grid circuit under the condition 
that there be no alternating voltage on 
the plate. A nearly parallel situation 
exists in the measurement of a. a has 
been defined to be a measure of the al- 
ternating collector current flowing as 
a result of small changes in emitter cur- 
rent under .the condition that there be 
no alternating voltage on the collector. 
Figure 4A shows the bridge circuit 
for measuring Gm, and Fig. 4B shows the 
modified G,2 circuit designed to meas- 
ure a. The G,, position measures: 

Sy, v, 0 
(11) = 

To measure a, a 100,000 -ohm resist- 
ance- designated as RE in Fig. 4B -is 
inserted in the emitter circuit. Since 
typical values of R. are of the order of 
500 ohms, the effective resistance of the 
emitter circuit is RE. The partial de- 
rivative of v, may then be replaced by 
Si,RE, and the quantity measured by 
the bridge becomes : 

1 Si, 1 

R, Si,, V, =0 REa. . . (12) 

The bridge reading is in micromhos : 

.. Alpha (a) = 0.1X bridge reading (13 ) 
Figures 4A & B show that necessary 

conditions are satisfied by placing the 
null detector directly between the col-. 
lector and base, so that at null balance 
v2 =0. It is very important in measur- 
ing a to throw the sign of coefficient 
switch to negative. Since signals trans- 
mitted through the vacuum tube under- 
go a phase reversal, while on the other 
hand signals are transmitted through 
the transistor without phase changes, 
reversing the sign of coefficient switch 
is necessary to supply accurate in- 
phase test voltages to the transistor 
under test. 

The next tube coefficient to be con- 
sidered is A. The At position of the 
bridge measures: 
8 v 
Sv9 ip = 0 

(14) 

Here again, with some very simple 
adaptations, the exact requirements for 
measuring R. are met. Figures 5A and 
5B show the bridge circuit for measur- 
ing A and the modified A circuit de- 
signed to measure R2,. 

To measure R21, RE (the 100,000 -ohm 
resistor) is once more inserted into the 
emitter circuit, thus making the effec- 
tive resistance of the emitter circuit 
equal to RE. The partial derivative of v, 
may then be replaced by Si,RE, and 
the quantity measured by the bridge 
becomes : 

1 Svo 1 

RE Sie i, = 0 
- RERz, 
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µ reading X 10' ohms . . (16) 

To measure R,,, it is necessary to throw 
the sign of coefficient switch to negative 
-as before -to supply accurate in- 
phase test voltages to the transistor 
under test. On examining Fig. 5B, it 
will be clear that the necessary condi- 
tions for measuring R are satisfied. 
At the point of null balance indicated 
by the null detector, ic=.0. 

Alternating increments of R1, like- 
wise correspond to those of µ with the 
exception that the transistor input cir- 
cuit is to be measured. This problem is 
again overcome simply by reversing the 
transistor emitter and collector leads so 
that the bridge measuring circuit is 
placed in the emitter circuit. The test 
setup for R,2 now provides an a.c. open 
circuit in the emitter when a null bal- 
ance is obtained. Figure 6 shows the 
modified µ measuring circuit designed 
to measure R12. The quantity measured 
by the bridge is: 

Sv,. 

Sv i M - o 
(17) 

Since Sv, = Si,R,2, this quantity be- 
comes : 

Sv, 1 
(Ru) R 2 = 0 R, 

. (18) 

R = t reading X R ohms . (19) 

The value of R previously measured 
by the bridge (Fig. 2B) is used with 
this measurement of to calculate R,,. 

An external resistance of a value 
much larger than R_, was not used for 
this test, as the value of R,,,-being of 
the order of 20,000 ohms -would re- 
quire the use of an external resistance 
of the order of 2,000,000 ohms. Es- 
sentially constant -current bias is sup- 
plied to both the emitter and the col- 
lector of the transistor under test. A 
simple and convenient means of pro- 
viding this bias has been through the 
use of two high -voltage power supplies 
with a large series resistance intro- 
duced in both the emitter and collector 
leads. Placing a 2,000,000 -ohm resist- 

Fig. 5. (A) Simplified bridge circuit for measuring µ. (B) Modified 
µ bridge circuit designed to measure R,, of point -contact transistors. 

ance into the collector circuit would 
then require a power supply capable of 
providing more than 1000 volts, which 
is impractical. 

In the test procedure outlined in 
Table 1, a bridge oscillator output of 
approximately 1000 cps at 25 volts re- 
sults in a test signal level of 3.4 volts. 
This signal level appears in the test 
circuitry when the "multiply by" switch 
is set to 1. With the aid of an oscillo- 
scope null detector, it is possible to 
observe whether or not the test signal 
overloads the transistor under test. 
Setting the "multiply by" switch to the 
position marked 10 results in a decrease 
of the test signal level by a factor of 
10 to 0.34 v. The next larger "multiply 
by" switch positions result in propor- 
tionately lower test signal levels. There- 
fore, with the aid of the scope detector, 
an appropriate test signal can be 
chosen. Table 1 lists the "multiply by" 
switch positions found suitable for per- 
forming the various required tests on 
those transistors measured to date. 

One of the difficulties sometimes en- 
countered in the measurement of point - 
contact transistors by the bridge bal- 
ance method is that balance may be 
obscured by transistor noise. The tran- 
sistors that have been measured so far 
exhibited low enough noise levels so 
that bridge balances to three significant 
figures were possible. If other transis- 
tors exhibit higher noise levels, it 
should be fairly simple to minimize the 
effects of noise by increasing the input 
test signal (at the same time making 

NULL 
DETECTOR 

Fig. 6. Modified µ bridge cir- 
cuit designed to measure R12. 

sure that the increased signal level 
does not produce distortion). The pos- 
sibility of signal analysis is one of the 
most important advantages of utilizing 
an oscilloscope for purposes of null 
detection. 

Another difficulty which may arise 
in measuring point- contact transistors 
is that oscillations may occur with 
short- circuit terminations of the tran- 
sistor. This method of termination, al- 
though somewhat undesirable for 
point- contact transistor parameter 
measurements, is known to be used in 
other testing techniques which measure 
the conductance rather than resistance 
parameters'. Thus, a second important 
advantage of the modified bridge meth- 
od can be pointed out, i.e., open- circuit 
a.c. terminations for all tests except 
that for a -which utilizes a 100,000 -ohm 
resistor in the emitter circuit -make 
it very unlikely that a transistor will 
break into oscillations. 

(Continued on page -34 -) 

Table 1. Procedure for measuring various transistor parameters by means of the modified vacuum tube bridge. 

BRIDGE ADJUSTMENTS ADAPTING PANEL ADJUSTMENTS 

Parameter 
to be 

Measured 

Coefficient 
Selector 

Switch & Sign 

"Multiply 
by" 

Switch 

"Divide 
by" 

Switch 

Decade Capacitor 
Resistor Multiplier 
Balance Switch 

Transistor 
Switch 

Switch 
1 

Switch 
2 

Switch 
#3 

Bridge 
Measurements 

R11 R1, (+) 1 102 
adjust 
for 
balance 

()Ir. test reverse tran- 
si for R1, R 

R22 Rp (+) 1 10 normal " R22 I¿r 

R12 µ ( -) 10 10 " reverse R12 µ x R22 

R21 µ ( -) 1 10 normal Rn µ x 105 

a Gm ( -) 10 1 normal a Gm /10 
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ESTABLISHING A POWER 
By 

NICHOLAS ALCHUK 

Fig. 1. Equipment setup for line tests. Left to right: line tuning unit, Z -angle meter, decade 
resistance box, v.i.v.m., r.f. oscillator, and selective carrier frequency v.t.v.m. above oscillator. 

G 
ENERATION and distribution of 

power require the use of much 
auxiliary equipment. In the past 

decade, the power industry has relied 
heavily upon power line carrier facili- 
ties. Their value for telemetering, load 
control, and other functions has been 
established. 

Problems confronting a power line 
carrier engineer differ greatly from 
those met by the communication engi- 
neer. The power line carrier channel 
must be fitted into the existing trans- 
mission line network. In many in- 
stances, special devices must be used 
and measures taken to insure consistent 
operation of the equipment. Determina- 
tion of the behavior of r.f. signals on 
transmission lines is more difficult than 
predicting their performance in free 
space. 

The method of coupling an r.f. car- 

Fig. 2. Methods of coupling r.f. car- 
rier to transmission line: (A) phase - 
to- ground, and (B) phase -to- phase. 

A 

8 

TRANSMISSION LINE 

CD 

COUPLING 
CAPACITORS 

R.F. 
CARRIER 

(A) 

GROUNDING 
SWITCH 

DRAIN 
COIL 

R.F. CARRIER 

(B) 
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rier to the transmission line depends 
greatly on line configuration. Attenua- 
tion, impedance, carrier frequency, and 
single- or double- circuit tower construc- 
tion all have an effect on the transmis- 
sion. Phase -to- ground and phase -to- 
phase coupling (shown schematically in 
Fig. 2) are the two methods most 
widely used. 

Coupling Capacitors 
The vital link in injecting the carrier 

onto the transmission line is the cou- 
pling capacitor. It is usually made up of 
individual series -connected oil- impreg- 
nated paper capacitors, installed in a 
porcelain housing, and may be used on 
lines up to 230 kv. A typical 115 -kv. 
assembly is shown in Fig. 4. 

When determining the over -all at- 
tenuation of a carrier channel, it is 
essential to know the impedance of the 
capacitor. Not only is the information 
important from a transmission con- 
sideration, but it is a check on the 
capacitor itself. Once the capacitor has 
been mounted and connected to a line, 
it is not economically feasible to take 
the line out of service and perform 
measurements. 

Measurements are made with and 
without protective equipment connected 
to the capacitor. In addition, the high 
side of the capacitor is grounded in 
order to place the low side at a high 
r.f. potential, thus simulating its actual 
operating condition. Generally, an un- 
known impedance can be measured by 
means of a Q meter or an r.f. bridge. 
The Q -meter method is more versatile, 
since certain liberties can be taken in 
the measurements owing to the low 
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frequencies used (50 to 200 kilocycles) . 

Wave Traps 

To confine the carrier to a trans- 
mission line and reduce losses into the 
steel network or tap lines, wave traps 
are employed at both ends of a carrier 
channel. The traps are parallel -tuned 
devices, of either single or double fre- 
quency, wound with heavy bar or 
stranded wire. Since they are connected 
in series with a phase wire, they must 
carry the line currents which range 
from 100 to 400 amperes. The traps are 
rated at 800 amperes for 230 kv., and 
400 amperes for 115 kv. Figure 6 shows 
a 230 -kv. installation. 

Successful operation of a carrier 
channel depends upon the received 
signal level. Equipment losses may be 
readily calculated; however, an en- 
trapped transmission line contains so 
many variables that a usable figure of 
attenuation is difficult to compute. Wave 
traps, inserted at known high attenua- 
tion points, insure that the attenuation 
is kept to a minimum. 

The impedance of wave traps is im- 
portant. The higher the impedance, the 
more of the carrier signal is confined 
to the transmission line. Single fre- 
quency traps have impedances of ap- 

Fig. 3. Typical circuit for meas- 
uring the impedance of a wave trap. 
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LINE CARRIER CHANNEL 
Factors to be considered include coupling methods, power line 

characteristics, and impedances of traps and coupling capacitors. 

proximately 10,000 ohms at the oper- 
ating frequency. This value drops to 
about 3000 and 5000 ohms, respectively, 
for the low and high frequencies of 
double- frequency traps. Several meth- 
ods are available for measuring 
impedance; and when the frequency, in- 
ductance, and Q are known, the method 
shown in Fig. 3 is normally used. The 
equation for determining the impedance 
Z in Fig. 3: 

Z - EE-, R 6 

is accurate for normal operating condi- 
tions. The voltages E, and E, are meas- 
ured by a v.t.v.m. This arrangement 
gives the total impedance but does not 
evaluate the resistive and reactive 
components. 

Line Tuning Unit 

For maximum transfer of power, the 
r.f. source must look into an essentially 
resistive component. Using the capac- 
itor alone as a coupling source, the 
load is capacitive. The function of 
the line tuning unit is to resonate the 
capacitor at the frequency of operation. 
This unit consists of series inductance 
variable within the 50 to 200 kc. range. 
In addition, a coupling transformer is 
utilized to match the tuning unit to a 
coaxial cable. Single- and double -fre- 
quency units are manufactured, as well 
as phase -to -phase and phase -to- ground 
couplers. The tuning unit as a whole 
has a broadband characteristic, with 
an insertion loss of approximately 2 

db. Figure 5 shows a double -frequency 
line tuning unit which may be operated 
either single or double frequency phase - 
to- phase, or single frequency phase -to- 
ground. The tuning unit is normally 
mounted at the base of the coupling 
capacitor, and a coaxial cable connects 
it to the carrier equipment. 

In the early years of power line car- 
rier installation, it was common practice 
to mount the terminal equipment near 
the coupling capacitor and line tuning 
unit. Connection to the line tuning unit 
was made by a high impedance insu- 
lated cable. This condition resulted in 
the lead and the terminal equipment 
operating at the line impedance. If 
the lead were not aerially supported, 
shunt conductance losses to ground be- 
came excessive in lead lengths of 100 
feet or more. Development of coaxial 
cable made it possible to locate equip- 
ment 1000 feet or so away from the 
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coupling units because of the reduced 
losses in such cable. 

Line Tests 
Although not often necessary, line 

tests are desirable to determine the 
impedance of the transmission line. In 
addition, the attenuation and optimum 
operating frequency can be determined. 
It is possible to calculate the perform- 
ance of a transmission line; however, 
the many factors involved -such as 
transposition schemes, spacing of con- 
ductors, size of conductors, and type of 
insulators -make for a tedious and 
sometimes laborious task. The calcu- 
lated values on many occasions are too 
high and contribute additional errors 
in the over -all transmission scheme. 
Line test results are useful for obtain- 
ing figures of the following items: (1) 
frequency coordination, (2) impedance 
and attenuation, (3) carrier frequency 
noise. 

Frequency Coordination 

Power line carrier frequencies have 
been allocated in the 50 to 200 kc. 
frequency band. Since many utilities 
operate in a loop system, with all 
generating plants feeding power into a 
hypothetical loop, care must be ex- 
ercised in the choice of frequency for 

(Continued on page -36 -) 

Fig. 4. A 115- 
kilovolt 0.002- 
microfarad cou- 
pling capacitor 
unit for power 
line applications. 

Fig. 5. Typical 
line tuning unit 
used to resonate 
a coupling capac- 
itor such as the 
one in Fig. 4. 

Fig. 6. A 230 -kilovolt phase -to -phase coupling 
arrangement using principles outlined in Fig. 2B. 
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CAST 

Fig. 1. Forming the metal pattern 
for a 3000 -9000 mc. cast wave guide 
adapter. complete with flanges. 

Fig. 2. Finished wave guide adapters 
made by the Sightmastermold process: 
a 3000 -9000 mc. transition (left), and 

' a 3000 -30,000 mc. transition (right). 

BONDING fine sands with synthetic 
resins makes it possible to precision - 
mold wave guides complete with 

flanges to any dimension or configura- 
tion in a single casting operation. This 
is accomplished by the "Sightmaster - 
mold" process which has been developed 
by Sightmaster of California Company, 
of Santee, California. Use of this proc- 
ess, which incorporates a shell molding 
technique, improves the performance 
and very substantially reduces the cost 
of microwave wave guides, particularly 
with new designs and components made 
of aluminum. 

Shell- molded wave guides may be of 
a quality and composition difficult to 
achieve by other known wave guide 
fabricating methods such as extruding, 
brazing, investment casting or electro- 
forming. In the case of aluminum, it is 
difficult to extrude the stronger alloys 
to JAN dimensional tolerances and to 
braze them without heat deformation. 
Also, it is impossible to electroform 
aluminum and some other metals as 
plated depositions on "lost materials" 
which are subsequently removed. The 
Sightmastermold process facilitates the 
use of aluminum with its general ad- 

By 

SAMUEL FREEDMAN 
Sightmaster of California Company 

vantages of light weight, low cost, 
plentiful domestic supply and attrac- 
tive appearance, and is suitable for use 
with all known metals having melting 
points from as low as 500° F or less up 
to over 2000°F. 

A problem that has always existed 
in producing wave guides has been the 
lack of satisfactory flanging or join- 
ing techniques. Flanges have usually 
been secured from sources other than 
those which furnish the extruded wave 
guide tubing, thereby necessitating the 
soldering, brazing or welding of such 
flanges and the use of corrosive fluxes 
at every flange or junction. Every time 
flanges are brazed to wave guide tub- 
ing (normally extruded pipe), par- 
ticularly in the case of aluminum, the 
heat causes deformation of the metal 
which results in misalignment and re- 
jection of material or parts. In order 
for any flange to fit into brazing posi- 
tion on a wave guide, there must be 
some dimensional clearances -which re- 
sult in misalignment and reduction in 
efficiency. 

No wave guide performance can be 
better than its flanges and flange clear- 
ance /alignment permit. In some 
cases, wave guides must be held to a 
dimensional tolerance of two -thou- 
sandths of an inch and should have a 
smooth surface of less than 25 micro - 
inches. Misalignment, nonuniformity 
of dimension and discontinuity cause a 
mismatch which is manifested in the 
form of an increased voltage standing 
wave ratio. A mismatch causing a 
VSWR of 1.22 was reported to be suf- 
ficient to make a leading military radar 
inoperative because the magnetron tube 
would break down and arcing could be 
detected. 

VSWR must be kept as low as pos- 
sible in pulsed systems where peak 
powers are of a magnitude so much in 
excess of average power that adequate 
component safety factors are difficult 
and costly to provide. In aircraft or air- 
borne pulsed radar equipment, high 
safety factors would result in excessive 
weight and space needs. In high 
powered megawatt ground radar in- 
stallations, high safety factors would 
involve components larger than are 
normally available as standard. The 
best way of obtaining minimum 
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WAVE GUIDES 

Wave guides and adapters can be cast complete 

with flanges by the Sightmastermold process. 

VSWR's is to eliminate completely any 
soldering, brazing or welding in wave 
guide fabrication and flanging. 

A common sight in wave guide plants 
is the "Lady with the File," or her male 
counterpart, whose sole task is to file 
down wave guide and flange extrem- 
ities so that parts will pass electrical 
test inspection. Sometimes, the defor- 
mation or discontinuity is too great to 
be overcome by this elementary method, 
and the part has to be scrapped. At 
other times, in desperation or because 
of lack of proper components, two de- 
fective or high VSWR parts have been 
known to be joined together in reverse 
in an attempt to balance out the de- 
fects. In extreme cases, rather than 
start all over again, there have been 
situations where "dent tuning" has 
been resorted to in order to secure 
satisfactory operation. 

In fabricating tapered wave guide 
adapters, it is very difficult to overcome 
electrical discontinuities and mismatch. 
For a transition from one size to an- 
other, 14 distinct brazed surfaces must 
be joined, counting the four -sided rec- 
tangular flange as one operation. Such 
wave guide adapters have many uses 
in the microwave art. 

When Sightmaster of California 
Company expanded its microwave 
calorimeter program after the Korean 
outbreak, the need for more and better 
adapters increased. As a result of the 
poor availability of adapters as well 
as the high number of physical /elec- 
trical discontinuities present in con- 
ventional adapters of heavy brass, a 
program of research and development 
was started. The approach was from 
the standpoints of better availability, 
lower cost, lighter weight and improved 
performance. It became desirable to 
abandon old methods and concepts of 
making wave guides. After consider- 
able research and investigation, a de- 
cision was made to cast wave guides, 
not using ordinary casting techniques, 
but by means of a modified and im- 
proved version of a shell molding proc- 
ess originally invented in Germany 
during World War II and delayed in 
adoption pending the availability of 
more suitable resins. Since wave guides 
are normally hollow, thin -walled and 
sharp- cornered instead of solid or thick- 

walled, the word "Sightmastermold" is 
used to differentiate from "shell mold." 

A metal pattern is used as the start- 
ing point in this process. Illustrated in 
Fig. 3 is a simple pattern for a straight 
wave guide section. Figure 1 shows a 
pattern maker forming the first half 
of the metal pattern complete with 
flanges for a wave guide adapter; 
it is held to close dimensions with 
proper allowance for metal shrinkage 
and time cycle dimensional changes dur- 
ing the production process to take care 
of metals such as aluminum that can 
shrink %6" per foot in every plane. An- 
other type of pattern is a core box (Fig. 
4) which makes the core and decides 
the wall thickness as well as the in- 
ternal surface smoothness of a wave 
guide. 

When heated and immersed in a 
special sand -resin mix, the heat from 
the metal pattern penetrates the mix, 
thereby causing the resin to become 
plastic and bond the sand to form an ac- 
curate impression or mold of the pattern 
configuration. The pattern is formed in 
two halves, with alignment provisions, 
to make up a complete shell mold ready 
to go into position for pouring. When 
the metal has solidified after pouring, 
the shells are destroyed in order to re- 
move the finished pieces. Being made of 
plentiful and inexpensive sands and res- 
ins, an unlimited number of shells can 
be formed rapidly from a single metal 
pattern and they are therefore expend- 
able. The concept is to save the metal 
casting and destroy the shell mold. The 
casting is worth dollars while the shell 
mold is worth only pennies in relative 
terms of value and cost. 

Fig. 4. Sand -resin core form 

Fig. 3. Metal pattern used to 
fabricate the X -band (9375 -mc.) 
wave guides shown on the table. 

Figure 2 shows finished wave guide 
adapters made by the Sightmastermold 
process, complete including flanges. 
They are surface -smoothened and 
drilled as required. VSWR's in tapered 
wave guide adapters made by this proc- 
ess are very low. In a typical example, 
a tapered adapter was used to join 
a small wave guide to a larger wave 
guide containing a water load, and the 
VSWR for the whole combination was 
only 1.03. 

One metal pattern can be used to make 
thousands of shells. Each pair of shells 
comprises a mold. Each mold makes a 
complete wave guide part, including 
flanges or appendages. The pattern can 
be stowed away and brought out when- 
ever needed. Although the mold is made 
in two parts, thereby creating a visible 
seam when the component is first re- 
moved from the mold, this seam is ex- 
ternal only. No internal seam or dis- 
continuity is present since metal flows 
around an internal core properly spaced 
to yield required wall thickness. The 
external seam can be completely eradi- 
cated by surface buffing of the part, 
as can the pouring path or gating 

(Continued on page -31 -) 

being removed from core box. 
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ERROR VOLTAGE 

DETECTOR 

High resolution and stability are attained 

using crystal diodes in a bridge circuit. 

Interior construction of 
error voltage detector. 
Body is milled from a 
solid block of aluminum. 

By 

M. L. KUDER 
National Bureau of Standards 

SOME OF the most important 
rapid technological advances of the 
past decade have been in the auto- 

matic control of machines and proc- 
esses, and substantial extension of this 
trend toward automatization in indus- 
trial and military technology seems 
highly probable. Many significant ap- 
plications of automatic control are 
based on servo feedback systems. These 
systems may be thought of as arrange- 
ments in which any deviation of a con- 
trolled device or process gives rise to 
an error signal- usually an electrical 
voltage. The servo system then initi- 
ates a corrective action which con- 
tinues until the error signal is brought 
very nearly to zero, i.e., until the de- 
sired condition is reached. 

A crucial element of any servo sys- 
tem is the method or device used for 
sensing the error signal, which usually 
means detecting the difference between 
two voltages. Ideally, a signal detector 
should be able to measure the error 
signal immediately when the controlled 
process deviates from the desired con- 
dition by even the smallest amount, 
and to initiate remedial action in the 
shortest possible time. The need for 
greater response speeds in some servo 
applications brought about a search for 
a detector which would make a more 
rapid sampling of the output than a 
mechanical vibrator or chopper with 

and 
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its limited 

The complete error 
signal detector. It can 

replace a mechanical chopper. 

frequency. Inertia charac- 
teristics of a mechanical device place 
a definite limitation on the over -all re- 
sponse speed. The chopper principle, 
however, must be retained in order 
that the error detector may respond to 
d.c. signals as well as a.c. signals up 
to video frequencies -a fundamental 
requirement of many servo applica- 
tions. 

In order to achieve a more rapid 
sampling rate, it was found necessary 
to eliminate the mechanical parts al- 

Circuit of the error voltage detector. 

together and to use electronic circuit 
elements. Some sensitivity is sacrificed, 
but the speed of response of the system 
is tremendously increased, and resolu- 
tion to 1 millivolt with a bandwidth of 
I mc. can be achieved. The best sta- 
bility in an electronic circuit is usually 
obtained when only passive components 
are used in the critical parts of the 
system. At present, a germanium diode 
appears to be the best passive chopper 
element. When it is designed into a 
device that is self- compensating for 
temperature coefficients of the crystals, 
zero -drift stability to 1 millivolt is 
readily attainable. 

Essentially, the NBS error voltage 
detector is a bridge modulator with an 
r.f. carrier as its source and the modu- 
lating signal as a dynamic controller of 
resistive balance. High sensitivity for 
signals near zero in amplitude is the 
primary aim, and nonlinear reduction 
in sensitivity for signals departing 
from zero is both convenient and de- 
sirable. Two of the arms of the bridge 
are germanium diodes whose forward 
resistances are compared, and the 
other two arms are inductors which 
serve as r.f. voltage sources for excita- 
tion of the diodes. The usual difficulty 
with contact potentials in germanium 
diodes is minimized by having the crys- 
tals operate at a carrier voltage high 
compared to the contact potential. 

During one half of the carrier cycle, 
neither diode conducts, and the output 
is zero. During the other half -cycle, the 
output is still zero when the two diodes 
have the same forward resistance. But 
an error voltage applies a differential 
bias, unbalances these resistances, and 
causes a portion of the r.f. carrier to 
appear at the output. Thus, the error 
voltage causes partial half -wave recti- 
fication of the r.f. source, and the out- 
put voltage itself contains a component 
at the r.f. frequency which is amplified 
and serves as the indication of the 
error -signal voltage. 

Mechanical details are important in 
the design and construction of the de- 
tector. Excellent shielding between in- 

(Continued on page 34 ) 
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TRANSISTOR CONTROL 

OF MAGNETIC AMPLIFIERS" 

By 

G. F. PITTMAN, JR. 
Westinghouse Electric 

Corporation 

T IS the purpose of this article to 
present some results of an investiga- 
tion of possible applications for 

transistors in magnetic amplifier cir- 
cuitry. Although the transistors which 
are available commercially at present 
leave much to be desired -especially in 
terms of temperature sensitivity - 
transistor technology is advancing at a 
rapid pace, and it is felt that an aware- 
ness of possible applications in the 
magnetic amplifier field may prove val- 
uable in permitting utilization of im- 
proved transistor characteristics as 
they become available. The applications 
discussed involve the use of transistors 
as control elements of self- saturating 
magnetic amplifiers. 

General Concepts 
Although the operation of self -sat- 

urating magnetic amplifiers has been 
treated numerous times in the litera- 
ture', several general concepts which 
are directly related to the subject of 
this article bear mentioning. 

Control of self- saturating magnetic 
amplifier output is exercised directly by 
controlling the flux level to which a 
core is reset during the half -cycle pre- 
ceding its firing=''. In order to accom- 
plish resetting of the core, power (both 
current and voltage) must be supplied 
to a control winding on the core. In 
particular types of circuits, however, 
it is more convenient to consider either 
the control current or the control volt- 
age as the independent control varia- 
ble; both concepts will be used in dis- 
cussing the operation of the circuits to 
be considered -the choice being one of 
convenience of explanation. 

The response time characterizing the 
response of a self- saturating magnetic 
amplifier output to a step change in the 
control variable depends upon the man- 
ner in which resetting is accomplished. 
If the resetting of a core of a two -core, 

.This article is based on a paper presented at 
the 1953 National Electronics Conference, held 
in Chicago, Ill., Sept. 28 -30. 
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Possible applications of transistors as control 

elements in self-saturating magnetic amplifiers. 

self- saturating magnetic amplifier is 
dependent only upon the value of the 
control variable during that half -cycle 
in which the core is reset, then the out- 
put on a given half -cycle will depend 
only upon the value of the control vari- 
able during the preceding half -cycle. 
The minimum possible response time, 
one cycle of the a.c. source frequency, 
is obtained under these conditions. 
Assuming that there is no interaction 
between the two cores of a self -sat- 
urating magnetic amplifier through the 
output circuit, the conditions are ful- 
filled if resetting is carried out inde- 
pendent of the voltage induced in the 
control winding of the core proceeding 
toward firing. Circuits in which this is 
the case, and which yield one -cycle re- 
sponse, have been described in the lit- 
erature'. In practice, it is found that 
the assumption of no interaction be- 
tween the resetting and firing cores 

Fig. 1. (A) Idealized nonlinear char- 
acteristics of a junction transistor. 
(B) Common base transistor connection. 
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through the output circuit is valid for 
full -wave bridge and center -tap d.c. 
self- saturating output circuits, but that 
some interaction takes place in the 
doubler output circuit. This results in 
the minimum or residual response time 
of the doubler circuit being somewhat 
longer than the one -cycle minimum re- 
sponse time of the other circuits. 

On the other hand, in the case of 
conventional self- saturating circuits 
with low control circuit impedance, a 
major portion of the resetting is pro- 
duced by the voltage induced in the 
control winding of the core proceeding 
toward firing. Thus, a change in the 
control voltage produces -in the half 
cycle following its occurrence -only a 
relatively small percentage of the ulti- 
mate change in reset flux level, and 
response times far in excess of one 
cycle of the a.c. source frequency result. 

The transistors referred to in this 
article are of the p -n -p junction type; 
however, the results apply equally well 
to the n -p -n junction type with due re- 
gard for polarities, and basically to 
point- contact transistors as well. 

In general, the transistor is con- 
sidered as a circuit element exhibiting 
nonlinear characteristics of the type 
shown idealized in Fig. 1A. Referring 
to the common base connection of Fig. 
1B, the plot gives collector current L 
as a function of collector -to -base volt- 
age V,5, with emitter current L as a 
parameter. These characteristics indi- 
cate that if a load is placed in the col- 
lector circuit the transistor will func- 
tion essentially as a controllable con- 
stant- current source controlled by the 
current supplied to the emitter, pro- 
vided the collector -to -base voltage is 
maintained between zero and some neg- 
ative value dictated by the power dis- 
sipation capabilities of the transistor 
(as shown by the dashed line in Fig. 
1A). Approximately a one -to -one cor- 
respondence is seen to exist between 
output (collector) and input (emitter) 
currents; however, the impedance level 
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Fig. 2. Transistor preamplifier for 
magnetic amplifier control windings. 

of the emitter circuit is considerably 
lower than that of the collector circuit, 
resulting in a net power amplification. 

Although the common base transistor 
connection shown in Fig. 1B is used as 
the basis for the applications discussed 
in this report, other connections are 
possible, and at times are advanta- 
geous. For instance, the common emit- 
ter connection -in which the signal 
current is supplied to the base terminal 
-provides output circuit characteris- 
tics quite similar to the common base 
connection, and is applicable to any of 
the uses to be described. Input current 
and power requirements of the common 
emitter connection are considerably 
lower than those of the common base 
connection; however, changes in char- 
acteristics with temperature are much 
more severe. 

Methods of Control 
An application which is immediately 

suggested by the power amplification 
capabilities of the transistor is the use 
of the transistor as a preamplifier feed- 
ing the control windings of a magnetic 
amplifier as its load, shown in Fig. 2; 
(only the control windings, Nc, and 

Fig. 3. (A) Circuit which permits 
control of magnetic amplifier output 
by a variable impedance control ele- 
ment. (E) Full -wave version of (A). 

tal 
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N,,, of the magnetic amplifier are 
shown since the output circuit may in- 
corporate any of the conventional self - 
saturating connections). Because of the 
interdependence of magnetic amplifier 
input power and response time, the 
power gain obtained through the 
transistor preamplifier may be used to 
achieve any of several desirable effects, 
depending upon the design of the mag- 
netic amplifier and its control wind- 
ings: 
1. Input power to the magnetic ampli- 

fier for a given signal power may 
be increased, resulting in a shorter 
magnetic amplifier response time. 

2. Signal power required to obtain a 
given magnetic amplifier output 
may be reduced by the amount of 
the transistor power gain without a 
corresponding increase in magnetic 
amplifier response time. 

3. A combination of the above two 
effects may be achieved, i.e., both 
response time and signal power re- 
quirements may be reduced to some 
degree. 

In any case, an increase in over -all 
figure of merit (power gain /response 
time) is effected by the insertion of the 
transistor preamplifier. 

The constant -current source or high 
differential resistance characteristic of 
the transistor collector circuit has an 
important effect upon the magnetic 
amplifier being controlled. Assuming 
that the transistor operates at all times 
within the region of its characteristics, 
as shown in Fig. lA (the collector -to- 
base voltage being maintained at less 
than zero at all times), the control cir- 
cuit current will have a constant value 
as determined by the emitter current 
supplied to the transistor. The flow of 
induced harmonic currents in the con- 
trol circuit under this condition is pre- 
vented by the high differential resist- 
ance of the transistor collector circuit. 
In the absence of induced current flow, 
no coupling exists between the two 
cores of the magnetic amplifier through 
the control circuit, and the resetting of 
one core is in no way affected by the 
induced voltage in the control winding 
of the other core in its firing half -cycle. 
Thus, the response time of the magnetic 
amplifier is the minimum or residual 
value corresponding to the self- saturat- 
ing output circuit in use (one cycle of 
the a.c. source frequency for full -wave 
bridge and center -tap d.c.- output cir- 
cuits and somewhat longer for the 
doubler circuit). 

Blocking of induced current flow by 
the transistor implies that voltages in- 
duced in the magnetic amplifier con- 
trol windings will appear in full across 
the transistor collector and base termi- 
nals superimposed upon the d.c. volt- 
ages existing in the circuit. The condi- 

tion is therefore imposed that induced 
control- winding voltages, acting in con- 
junction with the d.c. voltages present, 
must be of a sufficiently low magnitude 
that transistor voltage and power dis- 
sipation ratings are not exceeded and 
that the collector -to -base voltage does 
not go positive. This condition must be 
given careful consideration in the de- 
sign of control windings to be fed by 
the transistor preamplifier. 

Use of the transistor preamplifier 
with the self- saturating magnetic am- 
plifier circuit thus results in a transis- 
tor- magnetic amplifier with a response 
time equal to the residual or minimum 
response time of the magnetic ampli- 
fier but with lower signal power re- 
quirements than those of the magnetic 
amplifier under residual response time 
conditions. The over -all figure of merit 
is therefore significantly higher than 
that of the magnetic amplifier alone. 

The transistor control scheme just 
discussed is a straightforward cascad- 
ing of two power amplification units 
with due allowance being made for the 
active nature of the magnetic amplifier 
input circuit. A number of less conven- 
tional methods of control may be de- 
veloped if the transistor is considered, 
not as an amplifier, but rather as a cir- 
cuit element which may be integrated 
into the magnetic amplifier circuitry. 
Two examples will be given of such a 
utilization of transistors as variable 
circuit elements for the control of mag- 
netic amplifier output. 

Figure 3A shows, in half -wave form, 
a circuit which permits control of mag- 
netic amplifier output by a variable im- 
pedance control element'. The control 
circuit contains an a.c. voltage source, 
V,:, of such magnitude and polarity 
that -with the control element exhibit- 
ing its minimum impedance -the core 
is reset just the amount necessary to 
prevent firing on the subsequent half - 
cycle. The rectifier in series with the 
control circuit serves to prevent the 
flow of current in this circuit during 
the firing half -cycle. During the reset- 
ting half -cycle of the a.c. source volt- 
age, the voltage drop across this ele- 
ment due to the flow of control- circuit 
current subtracts from the effectiveness 
of the control- circuit a.c. voltage source 
in resetting the core. Thus, by varying 
the impedance of the control element, 
the amount of resetting and- hence- 
the output on the subsequent half -cycle 
may be controlled. The transistor is 
admirably suited to this application 
since the impedance seen between its 
collector and base terminals is variable 
between essentially zero and infinity, 
permitting full control of magnetic 
amplifier output from cutoff (with zero 
impedance) to full saturation output 
(with infinite impedance). 
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A full -wave circuit using a transistor 
in this manner is shown in Fig. 3B ; as 
in Fig. 2, only the control windings of 
the magnetic amplifier are shown. In 
this circuit, the a.c. voltage source in 
series with the transistor appears 
across the control windings of the two 
cores on alternate half -cycles, the con- 
trol circuit of the other core being 
blocked by the rectifier in series with 
it. The rectifier arrangement is such 
that the current flow through the 
transistor is always in the same direc- 
tion. Control of resetting is exercised, 
just as in the half -wave circuit above, 
by the impedance seen between the 
transistor collector and base terminals 
varying in accordance with the signal 
current supplied to the transistor emit- 
ter circuit. 

As in the case of the transistor pre- 
amplifier, the resetting in this circuit 
proceeds independently of the action 
of the firing core; the response time is 
again the minimum or residual value 
for the output circuit used. The tran- 
sistor provides a power amplification 
in this circuit also, since the power con- 
trolled by the transistor is greater than 
that required by the emitter circuit to 
control it. Consideration of the opera- 
tion of this circuit and of the transistor 
preamplifier circuit shows that over- 
all power gains and response times of 
the two circuits will be very nearly the 
same for a given magnetic amplifier 
and transistor. 

A different method of utilization of 
the transistor as a variable impedance 
element to control magnetic amplifier 
output is shown in Fig. 4A, again in 
half -wave form. The core is biased to 
cutoff by the bias current which is sup- 
plied from a stiff current source in 
order to prevent the flow of induced 
currents in the bias winding. Polarities 

Fig. 4. (A) Another method for con- 
trolling a magnetic amplifier output 
by a variable impedance control ele- 
ment. (B) Full -wave version of (A). 
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are such that -during the firing half 
cycle of the a.c. source voltage -the 
voltage induced in the control winding 
is blocked by the control- circuit recti- 
fier. On the other hand, during the re- 
setting half -cycle, the induced voltage 
appears across the transistor collector 
and base terminals. Depending upon 
the signal current supplied to the emit- 
ter, the transistor permits more or less 
induced current to flow in the control 
winding during the resetting half -cycle. 
This current acts as an additional con- 
trolling magnetomotive force on the 
core in a direction opposing the reset- 
ting action of the bias magnetomotive 
force. 

In the extreme case of zero emitter 
current, the transistor exhibits a very 
high impedance between its base and 
collector terminals. Thus, the flow of 
induced current is essentially pre- 
vented, and the core resets fully under 
the action of the bias current. Mini- 
mum output results with zero signal. 

At the other extreme, if an emitter 
current is supplied which corresponds 
to a transistor collector current equal 
to or slightly greater than the bias 
current reduced to the control winding 
turns base, the transistor appears as 
a very low impedance across the con- 
trol winding, and induced current flows 
freely. Under this condition, the core 
acts as a current transformer during 
the resetting half -cycle, and a current 
flows in the control winding approxi- 
mately equal to and opposite the bias 
current on a common turns base. The 
net controlling magnetomotive force is 

approximately zero, and the core does 

not reset at all; full output is obtained. 

For intermediate values of emitter 
current, proportional induced currents 
are permitted to flow; control of reset- 
ting -and thus of output -is achieved. 

A full -wave control circuit using 
this method of control is shown in Fig. 
4B. Here again, the cores are controlled 
on alternate half- cycles while the con- 
trol circuit of the other core is blocked 
by the rectifier in series with its con- 
trol winding. As with the methods pre- 
viously discussed, the over -all response 
time is the minimum value correspond- 
ing to the output circuit used. The 
power controlled by the transistor and 
the signal power requirements are ap- 
proximately the same as in the pre- 
vious method for a given magnetic 
amplifier, so that the performance of 
this method of control is comparable to 
the first two in all respects. 

Experimentation 
Figure 5 shows experimental trans- 

fer characteristics obtained for the 
three methods of transistor control ap- 
plied to a full -wave bridge self- saturat- 
ing magnetic amplifier with the speci- 

Cores: 1" I.D. x 1i /2" O.D. x 
1/2" tape wound of 2 -mil 
"HIPERNIK V" material 

Windings : 
gate winding turns -1240 
control winding turns -480 
bias winding turns -20 

Rectifiers : 
self -saturating -two 11/2"- 

sq. selenium cells 
per leg 

load -one 11 /2 " -sq. selenium 
cell per leg 

control circuit -1N63 ger- 
manium diodes 

Load Resistance: 25 ohms 
A.C. Supply: 30 volts (r.m.s.), 

60 cps 

Table 1. Specifications used in ob- 
taining the characteristics of Fig. 5. 

fications given in Table I. The transis- 
tor used is a CK -722 p -n -p junction 
type with common base connection. 

Curve i shows magnetic amplifier 
output current plotted against transis- 
tor emitter input current for the tran- 
sistor d.c. preamplifier shown in Fig. 
2. In this case, the collector d.c. source 
voltage was 16.5 volts and the total 
control circuit resistance 4100 ohms. A 
d.c. bias current of 70 ma. was applied 
to yield magnetic amplifier cutoff at 
zero emitter current. 

Curve 2 shows similar data for the 
transistor control scheme of Fig. 3B. 
For this curve, the emitter input cur - 

(Continued on page -30 -) 

Fig. 5. Experimental transfer charac- 
teristics. (1) Magnetic amplifier out- 
put vs. emitter input current for Fig. 
2. (2) Similar curve for Fig. 3B. (3) 

Transfer characteristic for Fig. 4B 

using a 70 -ma. bias current. (4) Trans- 
fer characteristic of magnetic amplifier 
with high control circuit impedance. 
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INTERNATIONAL TELECOMMUNICATIONS 

VIA V.N.F. RELAYS 

By 

VICTOR J. NEXON and 
Microwave Services, Inc. 

WILLIAM S. HALSTEAD 

Unitel, Inc. 

Part 1. A review of recent findings with respect to propagation 

of radio waves beyond the horizon at frequencies above 30 mc. 

SERIOUS congestion on the limited 
number of international radio chan- 
nels at frequencies below 30 mc., 

the need for speedier and more reliable 
radiotelephone service between conti- 
nental areas, and the unstable propaga- 
tion characteristics of the present 
high -frequency radio circuits have led 
to consideration of means by which 
expansion and improvements in inter- 
national radio facilities may be at- 
tained. 

In addition to these important fac- 
tors, continuing progress in the develop- 
ment of international television and 
radio broadcasting, superspeed fac- 
simile, and multiplex telephony has 
presented a basic technical requirement 
for transmission bandwidths far greater 
than those available in the existing 
radio channels at frequencies below 30 
mc. Because these advanced communica- 
tion techniques can become powerful 
new tools in unifying, strengthening 
and informing the free world, engineers 
dealing with international telecom- 
munications are seeking enough radio 
spectrum space to accommodate these 
wide -band services. 

In the opinion of the authors of this 
article, the utilization of carrier fre- 
quencies above 30 mc. and employment 
of relay techniques in which concen- 
trated energy is directed along narrow 
paths in the earth's atmosphere present 
an effective means with which to meet 
the expanding requirements of inter- 
national radiocommunications. With 
these higher frequencies -ranging up- 
wards from 30 mc. through the v.h.f., 
u.h.f. and s.h.f. bands -and employment 
of radio beam propagation methods, a 
high order of efficiency of radio spec- 
trum utilization is obtained which en- 
ables the same frequency allocations to 
be used in many geographic areas with- 
out risk of interference. Moreover, the 
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greater channel widths that are prac- 
ticable in the v.h.f., u.h.f. and s.h.f. 
bands permit full utilization of wide - 
band modulation and multiplex methods 
of relatively great efficiency and traffic - 
handling ability. 

As an example, a single wide -band 
v.h.f. channel of modest proportions, 
having a modulation base -band of 500 
kc. and employing a relatively small 
number of multiplex telephone chan- 
nels, can carry the equivalent of all of 
the radiotelephone, telegraph and fac- 
simile traffic now transmitted across 
the Atlantic by the many short -wave 
radio stations and cables utilized in 
overseas services. 

Such a system, utilizing a transmis- 
sion path within the earth's atmosphere, 
would be relatively free of the inter- 
ference and distortion now commonly 
experienced on long- distance radio cir- 
cuits that utilize ionosphere reflection 
paths. By employing modulation band- 
widths of several megacycles or increas- 
ing the number of radio carriers at 
relay stations, it is possible to provide 
hundreds of duplex telephone channels 
and circuits for tone -teletype, facsimile, 
and international broadcast services - 
including television on important occa- 
sions of international interest. 

Fig. 1. Profile of path between v.h.f. 
relay stations separated by a mountain, 
illustrating "obstacle - gain" principle. 
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Basic relay methods which permit 
wide -band transmission through a large 
number of stations in a chain extending 
over continental distances have already 
demonstrated their practicability and 
high degree of performance in the 
AT &T microwave relay system between 
the Atlantic and Pacific coasts. It is 
logical, in view of the successful opera- 
tion of the American transcontinental 
system, to give consideration to the use 
of similar radio relay principles in the 
s.h.f., u.h.f., or v.h.f. bands in travers- 
ing long distances in areas outside of 
the United States, where -in many 
instances -telecommunication facilities 
are inadequate to meet basic needs of 
countries with respect to domestic as 
well as international services. 

In this larger world area, where im- 
proved telecommunications can do much 
to expand trade and assist in unifying 
the free world, a radio relay system can 
span territory between the principal 
cities of countries in which wire lines 
cannot meet present requirements or 
effectively be maintained or protected. 
The radio relay systems can, if desired, 
be integrated with v.h.f. communication 
facilities -at elevated points strategical- 
ly located in different regional areas of 
a country through which the relay chain 
extends -to serve many important do- 
mestic needs while simultaneously serv- 
ing to carry international traffic be- 
tween the nation's borders. 

In this manner, by combining in a 
single coordinated system the radio 
transmission facilities for a number of 
services, such as domestic and inter- 
national telephone, telegraph, radio and 
television broadcasting, mobile and air- 
way communications, and radar, the 
system becomes economically feasible 
for countries in which the cost would 
otherwise remove from consideration 
the use of radio relay methods. 
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Location of Relay Link 
Airline 

Distance 
(miles) 

Elevation of Stations 
Above Sea Level 

(ft.) 
Frequency 

(mc.) 

Antenna 
(1) Input 
(2) Gain 

Character 
of Path 

Service Facilities 

Grasse, France 
to 

Calenzana, Corsica 
127 

1902 

1049 

97 

107 

(1) 100 w. 
(2) 10 db 
(1) 100 w. 
(2) 10 db 

over water multichannel telephone 
(24 carrier channels) 

Mt. Cavo, Italy 
to 

Mt. Serpeddi, Sardinia 
242 

3200 

1200 

40 -50 

40 -50 

(1) 500 w. 
(2) 20 db 
(1) 1 kw. 
(2) 20 

over water multichannel telephone 
(48 carrier channels) 

Table 1. Characteristics of two v.h.f. relay links using transmission paths beyond the radio horizon. 

While the potential of wide -band 
radio relay at frequencies above 30 mc. 
and especially above 1000 mc. has been 
realized in many domestic services in 
the United States and abroad, the 
limitations of transmission range of 
many of these systems within quasi - 
optical distances have presented many 
technical and economic problems that 
have restricted the general application 
of wide -band relay methods in the inter- 
national field. The high cost of a wide - 
band microwave relay system in which 
average interstation distances of the 
order of 30 miles are involved, as in 
typical radio relay systems in the 
United States, may make it imprac- 
ticable to consider the utilization of 
these short -range relay techniques in 
many areas of the world where com- 
munication facilities are inadequate to 
meet basic needs and where wide -band 
relay services could be of great value. 
For this reason, consideration has been 
given to the use of high power trans- 
mitting systems at frequencies in the 
v.h.f. and u.h.f. bands to span distances 
of the order of 150 miles or more be- 
tween relay stations in areas where 
this would be desirable. 

To date, there has been accumulated 
a considerable amount of measured 

data that indicates the practicability 
of v.h.f.- u.h.f. relay systems in which 
separations between stations of 150 -300 
miles may be attained by utilization of 
high transmitter power, high antenna 
gains, and sensitive receivers. Work 
conducted by manufacturers, labora- 
tories and users, including reports of 
the Central Radio Propagation Labo- 
ratory and Federal Communications 
Commission, leaves little doubt that 
useful signals in the v.h.f. and u.h.f. 
bands can be transmitted over these 
distances. 

As a review of some of the work 
and the results experienced over "be- 
yond horizon" distances, information 
will be given on several reports and 
their conclusions. In addition, data on 
commercial operating systems will be 
presented. 

Reference is made to a report by 
Irvin H. Gerks', published in the Pro- 
ceedings of the I.R.E. for November, 
1951. Utilizing a 30 -kw. transmitter at a 
carrier frequency of 412 mc., with an- 
tenna gains of 28 db at the transmitter 
and 20 db at the receiver, results were 
obtained that led to the following par- 
tial conclusion at the time: "For com- 
munication grade of service, it appears 
entirely feasible to operate a 100 -mile 

link with low, directional antennas and 
about 10 kw. of transmitter power with 
a probability of satisfactory field 
strength more than 90% of the time. 
In fact, quite effective use of the scat- 
tered wave can be made to a distance 
of 200 miles." 

A further reference is made to a 
paper by Kenneth Bullington' in the 
Proceedings of the I.R.E. for January, 
1953. Various tests were made at 460 
mc., 535 mc. and 3710 mc., utilizing high 
transmitting power and large antennas. 
The data presented in this paper in- 
dicated that median signals received at 
300 miles were approximately 65 db to 
90 db below free space, depending on 
the test area and the frequency. A com- 
parison of this data with long -term 
data accumulated by the FCC -as pre- 
sented in the Bullington paper -shows 
similar variations of median received 
signals with distance, and indicates a 
received median signal level of ap- 
proximately 78 db below free space for 
frequencies from 40 to 300 mc. at 300 
miles. 

A conclusion is quoted from this re- 
port: "Although the signal levels are 
much higher than was commonly ex- 
pected, high transmitter power and 
large antennas are needed to obtain 

Table 2. Reports on long -range transmission of television signals over distances up to 330 miles. 

Location of Television 
Transmitting and 
Receiving Points 

Airline 
Distance 
(miles) 

Elevation of 
Antennas Above 

(1) Average Terrain 
(2) Sea Level 

(ft.) 

Frequency 
of Video 
Carrier 

(mc.) 

Power 
(ERP, kw.) 

Character 
of Path Remarks 

KEYL -TV, San Antonio, Texas 
to 

XELD-TV, Matamoros, Mexico 
254 

(1) 450 
(2) 1187 

(1) 335 
(2) 400 

77.25 
(Ch. 5) 35'2 over land- 

flat terrain 
Programs from KEYL -TV received 
directly by XELD -TV and retrans- 
mitted on schedule*. 

KGUL-TV, Galveston, Texas 
to 

Brownsville, Texas 
300 

(1) 550 
(2) 608 

(1) /approx.) 
(2) \50 -100 / 

199.25 
(Ch, 11) 235 over water 

Consistent reception of KGUL -TV 
in Brownsville for 11 days in March, 
1953. No multipath distortion noted *. 

WBZ -TV, Boston, Mass. 
to 

Mt. Washington, N. H. 
(Unitel field studies) 

140 

(1) 530 
(2) 669 

(1) 4817 
(2) 6346 

67.25 
(Ch. 4) 100 

over land; 
hilly to 
mountainous 

Excellent TV reception at summit 
of Mt. Washington. No observable 
multipath effect or fading. Meas- 
ured field in excess of 1 my /m. 

WNAC -TV, Boston, Mass. 

to 
Mt. Washington, N. H. 
(Unitel field studies) 

136 

(1) 480 
(2) 600 

(1) 3817 
(2) 6346 

176 ?5 
(Ch. 7) 200 

overland; 
hilly to 
mountainous 

Excellent TV reception. No multi - 
path effect noted. Measured field in 
excess of 1 my /m. 

XEW -TV, Cortez Pass, Mexico City 
to 

Aircraft employed in field 
measurements of Unite!, Inc. 

330 

(1) 5800 
(2) 12800 

(1) 5900 
(2) 6000 

187.25 
(Ch. 9) 25 

overland; 
mountainous mountainous 
to 

Television image received at 130 
miles. No multipath effect observed. 
Estimated field strength of 10 -20 
µv /m 

'Data from Albert Metcalf, Director of XELD -TV, Matamoros, Mexico 
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reliable voice channels over distances 
of 200 miles or more. The high -gain 
antennas needed at both the transmit- 
ter and receiver indicate that the most 
likely application of long -path trans- 
mission will be for point -to -point serv- 
ice over difficult terrain." 

By utilization of the Bullington data 
in which a loss of 78 db below the free - 
space value for a path length of 300 
miles at a frequency of 250 mc. is in- 
dicated, and assuming a free -space pro- 
pagation loss of approximately 135 db, 
it is calculated that the total propa- 
gation loss between two isotropic an- 
tennas at this distance is 213 db. To 
offset this loss, a 50 -kw. transmitter 
providing a power level of + 47 dbw, 
and two paraboloid antennas having 
diameters of approximately 50 feet giv- 
ing a combined gain of 58 db, may be 
utilized tó provide a total power level 
of + 105 dbw. This will provide a re- 
sulting input level at the receivers of - 108 dbw, excluding line losses, which 
is considered to be within the useful 
range of a typical v.h.f. receiver for 
satisfactory operation with bandwidths 
of several megacycles. 

If the transmitting station is located 
at maximum practicable elevation to 
increase the distance to the region be- 

yond the horizon where the largest 
propagation losses occur, it is probable 
that these power requirements may be 
reduced -as is borne out in practice 
at many v.h.f. stations where high 
elevations are commonly employed. 

Antennas having the necessary high - 
gain characteristics in v.h.f. and u.h.f. 
bands can be constructed, as evidenced 
by the fact that one company -RCA- 
is now developing a paraboloid antenna 
of large dimensions which will provide 
the very substantial amount of effective 
radiated power required in superoptical 
transmission paths in the v.h.f. or u.h.f. 
bands. This antenna is 40 feet in diam- 
eter and is designed for use with fre- 
quencies from 230 to 500 mc. Its gain 
is from 26 to 32 db over this range. 

Presently available tubes and other 
components for use in commercial tele- 
vision transmitting equipment have 
power output ratings up to 50 kw. in 
the v.h.f. television band and to at least 
12 kw. in the u.h.f. television band. 
Thus, the tools now exist which -when 
used in combination with high gain an- 
tennas- provide megawatts of effective 
radiated power within the v.h.f. and 
u.h.f. regions of the radio spectrum be- 
low 1000 mc. As an illustration, a wide - 
band u.h.f. transmitter having a mod- 

ulation bandwidth of several mega- 
cycles, and capable of providing 10 kw. 
at the input of a paraboloid antenna 
which has a power gain of 30 db at a 
carrier frequency of 500 mc., will de- 
velop an effective radiated power of 10 
megawatts. 

In the upper portion of the v.h.f. 
television band, where transmitters of 
higher output ratings are practicable 
at this time, it is possible to provide 
on a wide -band basis an antenna input 
power of 50 kw., which -with a parab- 
oloid antenna having a power gain 
of 30 db -will give an effective radiated 
power of 50 megawatts. 

With this order of effective radiated 
power, when viewed in the light of 
available data on u.h.f. and v.h.f. pro- 
pagation beyond the horizon, reliable 
operation of relay systems having in- 
terstation distances of 200 -300 miles on 
overland or over -water routes appear s 
to be feasible. 

When it is realized that a distance of 
approximately 290 miles represents the 
greatest over -water hop on projected 
international relay routes along the 
island chains that extend between the 
continents of the world, the ability to 
accomplish reliable wide -band v.h.f. or 

(Continued on page -37 -) 

RECENT experiments with long -range 
v.h.f. transmission in mountainous 

regions have demonstrated the possi- 
bility of utilizing knife -edge obstacles 
as a means for increasing the received 
signal energy of television, FM, and 
military communications. These experi- 
ments have verified the "obstacle- gain" 
theory which predicts the possibility of 
tremendous power gains for v.h.f. prop- 
agation over mountain obstacles. Analy- 
ses of the experimental data and inter- 
views with scientists and engineers in 
the field were conducted jointly by the 
U. S. Army Signal Corps, the National 
Bureau of Standards, and Radio Corpo- 
ration of America. Indications are that 
the disadvantages previously attributed 
to the transmission of very high frequen- 
cies (30 to 100 mc.) among high moun- 
tain ridges can actually become power- 
ful aids for reducing both transmission 

"OBSTACLE- GAIN" TRANSMISSION 

loss and tropospheric fading. The re- 
sults of these obstacle -gain experiments 
may have a deciding influence on the 
future choice of sites for transmitting 
and booster station installations. 

The obstacle -gain theory states that 
the transmission of very high frequencies 
over a knife -edge type obstacle should 
be considered as a four -ray combination 
of reflection, diffraction, and atmos- 
pheric refraction. Thus, if a transmitter 
and receiver are separated by a moun- 
tain, the radio waves would be received 
by means of the following mechanisms: 
(1) diffraction at the top of the obsta- 
cle; (2) reflection from the ground be- 
tween the transmitter and the obstacle 
and then diffraction over the obstacle; 
(3) diffraction over the obstacle and re- 
flection from the ground between the 
obstacle and the receiver; and (4) a 
combination of the two ground reflec- 

Profile of v.h.f. path from Yakutat to Gustavous, Alaska (160 miles). 
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tions with diffraction over the obstacle. 
A requirement for the use of the ob- 

stacle -gain method for increasing signal 
strength is that the height of the ob- 
struction must be greater than the ele- 
vation of the common horizon. For ex- 
ample, transmission losses will be con- 
siderably reduced at 100 mc. if a knife - 
edge type of obstacle for a 150 -mile 
circuit is at the mid -point of the path 
and about 1300 feet above the surround- 
ing terrain. Theoretically, these condi- 
tions should result in a 30 -db decrease 
in transmission loss over that which 
would be calculated if the obstacle 
were not there. The amount of reduc- 
tion in transmission loss can be varied 
by different combinations of antenna 
heights, obstacle heights, and frequency. 

One of the obstacle -gain experimental 
paths examined in detail was a 38 -mc., 
160 -mile communication circuit be- 
tween Yakutat and Gustavous, Alaska, 
operated by the Civil Aeronautics Ad- 
ministration. The radio wave transmis- 
sions, which originated from and termi- 
nated at low -level installations (approx- 
imately 200 feet above sea level), passed 
over a 9000 -foot ridge of Mt. Fair- 
weather. On the basis of the existing 
smooth -earth diffraction theory for an 
unobstructed path, the calculated trans- 
mission loss for the circuit was 207 db. 
However, on the basis of the four -ray 
theory and the assumption that Mt. Fair- 
weather acted as a single 8775 -foot knife 
edge, the expected transmission loss was 
only 127 db. Experimental results 
showed that the actual transmission loss 
was approximately 134 db, within 7 db 
of the value predicted by the knife -edge 
calculations. The net obstacle gain was 
73 db. g 
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What means most 

to an Engineer? 

PROFESSIONAL 
RECOGNITION 

GOOD 
SALARY 

UNEXCELLED 
FACILITIES 

SUBURBAN 
LIVING 

A Career at RCA offers all four! 
RCA offers opportunities now -real 
career opportunities -for qualified 
ELECTRONIC, COMPUTER, ELECTRICAL, 
MECHANICAL and COMMUNICATIONS 
ENGINEERS ... PHYSICISTS ... METAL- 
LURGISTS ... PHYSICAL CHEMISTS .. . 

CERAMISTS ... GLASS TECHNOLOGISTS. 

Positions are open in research, develop- 
ment, design and application. Long 
range work in many fields is being car- 
ried on both for commercial develop- 
ments and military projects for war 
and peace. 

At RCA you'll work in an exciting pro- 
fessional atmosphere, with technical 
and laboratory facilities unsurpassed 
anywhere in the radio -electronic indus- 
try. You are in close and constant 

association with leading scientists and 
engineers. Individual accomplishment 
is not only recognized, it is sought out. 
Delightful suburban living is easily 
available for your family. And there's 
ample opportunity for income and 
position advancement. 
Plus, Company -paid hospitalization for 
you and your family ... accident and 
life insurance ... progressive retirement 
plan ... fine recreational program . . . 

modern tuition -refund plan at recog- 
nized universities for advanced study. 
Join the team at RCA, world leader in 
electronic development, first in radio, 
first in recorded music, first in tele- 
vision. Rest easy in the knowledge 
that your future is secure, the rewards 
many and varied. 

Personal interviews arranged in your city. 
Please send a complete resume of your education 
experience to: 

FEBRUARY, 1954 

MR. JOHN R. WELD 

Employment Manager, Dept. 304B 

Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y. 

and 

Positions Open In: RESEARCH - 
DEVELOPMENT- DESIGN -APPLICATION 

in any of the following fields: 

RADAR- Circuitry -Antenna Design -Servo Sys- 
tems- Information Display Systems -Gear 
Trains -Stable Elements- Intricate Mechanisms 

COMPUTERS - Digital and Analog- Systems Plan- 
ning- Storage Technique - Circuitry -Servo 
Mechanisms -Assembly Design -High Speed 
Intricate Mechanisms 

COMMUNICATIONS - Microwave - Aviation - 
Mobile-Specialized Military Systems 

MISSILE GUIDANCE- Systems Planning and Design - Radar and Fire Control -Servo Mechanisms 
-Vibration and Shock Problems 

NAVIGATIONAL AIDS- Loran- Shoran - Altim- 
eters -Airborne Radar 

TELEVISION DEVELOPMENT- Receivers -Trans- 
mitters and Studio Equipment 

COMPONENT PARTS- Transformer -Coil -Relay 
-Capacitor-Switch-Motor-Resistor 

ELECTRONIC TUBE DEVELOPMENT- Receiving- 
Transmitting -Cathode- Ray- Phototubes and 
Magnetrons 

ELECTRONIC EQUIPMENT FIELD ENGINEERS - 
Specialists for domestic and overseas assign- 
ment on military electronic communications 
and detection gear. 

RADIO CORPORATION of AMERICA 
Vak 
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DIODE - CAPACITOR MEMORY 

FOR COMPUTERS 

Memory packages 
are in the lower half 

of this experimental unit. 

CONTINUED research on rapid - 
access memories for high speed 
electronic computers has resulted in 

the development of an information stor- 
age device utilizing diodes and capaci- 
tors as the basic storage units. A re- 
cently completed prototype memory 
based on this idea appears to be faster 
than any other system; it more than 
matches the speed of the arithmetic 
unit used presently in SEAC (National 
Bureau of Standards Eastern Auto- 
matic Computer) and should at the 
same time, because of its simplicity, be 
more reliable than other memories now 
in use. The most difficult part of the 
basic problem of high speed access was 
overcome by the development of a selec- 
tor matrix switch using diodes and 
transformers. 

Fig. 1. Portion of the word selector ma- 
trix used in the high speed memory system. 
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By 

ARTHUR W. HOLT 
National Bureau of Standards 

This simple, reliable memory provides very 

short access times for high speed computers. 

Modern electronic computers have 
been handicapped by the inability of 
their memories to attain speeds match- 
ing practical arithmetic units. Acoustic 
memories are slow because they depend 
on serial presentation of information to 
the computer. The Williams cathode - 
ray tube storage system is a distinct 
improvement because information can 
be supplied in parallel, but access time 
is still not small enough to balance the 
capabilities of possible arithmetic 
units. The diode -capacitor memory, 
however, which can be designed to pre- 
sent in excess of 100,000 randomly lo- 
cated 50 -digit words per second to the 
computer, attains a speed correspond- 
ing to that of the arithmetic unit - 
with a resulting decrease in machine 
computation time for mathematical 
problems. In contrast, SEAC's acous- 
tic memory has a random access of 
6000 words per second while the Wil- 
liams memory has an access rate of up 
to 60,000 words per second. 

The system developed by NBS uses 
ordinary linear capacitors as discrete 
storage elements in a matrix arrange- 
ment. These capacitors provide memory 
by storing one of two voltage states; 
the charge which gradually leaks away 
through the associated circuitry is 
periodically restored. The memory cir- 
cuit employs two diodes and a capacitor 
for each digit stored. If properly con- 
structed, this type of memory promises 
very high reliability, because the min- 
imum signal is of the order of one or 
two volts and need only be recognized 
as positive or negative in order to read 
the information. In the mercury mem- 
ory and Williams memory schemes, the 
value of the low -level signal output is 
critical. 

The basic circuit for the storage ele- 
ment is shown in Fig. 2. Point E is 
used for both reading and writing, 
while the two diodes are used as a 
"squeezer" to connect the capacitor to 
the read -write circuits. During hold- 
ing, both diodes are biased in their 

back direction. For example, the anode 
of one diode might be held at -4 volts 
while the cathode of the other is held 
at +4 volts. Then, if the capacitor has 
a charge of, say, 2 volts, both diodes 
will be biased in their back direction, 
and only small currents will flow into or 
out of the capacitor. 

When the ends of the diodes are 
both forced to ground potential 
( "squeezed "), one diode or the other 
will conduct, and a voltage will appear 
across the resistor. If the capacitor has 
been charged with 2 volts of such po- 
larity as to make its lower terminal 
more negative than its upper terminal, 
there will appear at the output E a 
pulse of -2 volts, which dies out with 
the time constant RC. This negative 
pulse is recognized by the reading cir- 
cuits at the output as the binary digit 
"zero." If the polarity on the capacitor 
had been in the opposite direction, the 
squeeze would have produced a positive 
pulse which would be recognized as the 
binary digit "one." Thus, the content 
of the storage element has been read; 
but in the process it has been at least 
partially discharged, and the informa- 
tion has been lost from the storage 
element. The information must be re- 
written to continue the storage beyond 
the reading operation. 

In order to write (or rewrite) in- 
formation, it is only necessary to force 
the point E to the desired state and 
hold it there until the squeeze is over. 

(Continued on page -32 -) 

Fig. 2. Basic circuit of storage element. 

A 
B 
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¡ BANTAM t3X 

ACTUAL SIZE 

BLILEY BANTAM ßX 
FREQ: 15mc -1OOmc 

IFfiteg 
CRYSTALS 

The new BANTAM ßX has wire leads for mounting in 
a miniature selector switch or can be soldered to a printed 
circuit terminal board. 

The new BANTAM ßX does not sacrifice precision or 
dependability. It meets same performance and tolerance 
requirements as larger crystal units such as MIL types 
CR -23 or CR -32. 

The new BANTAM ßX is fully described in Bulletin 46. 
Now available for prototype or in production quantities. 

B L I L E Y E L E C T R I C C O M P A N Y 

UNION STATION BLDG., ERIE, PA. 
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0111111 nEw UBES 
TV TETRODE 

Gain in excess of 10 and a power out- 
put of 25 kw. are features of the GL- 
6251, a v.h.f. TV tetrode being produced 
at the Schenectady, N. Y., plant of Gen- 

eral Electric Company's Tube Depart- 
ment. It is said to be the most powerful 
transmitting tube able to operate in all 
v.h.f. channels. Maximum ratings ap- 
ply up to 220 mc., and only 5 kw. is 
needed to drive a pair of these tubes. 

When used as a class B grounded - 
grid broadband TV amplifier, the GL- 
6251 has a useful synchronizing peak - 
power output of 30 kw. at 220 mc. In 
narrow -band class C service, the output 
is 25 kw. of continuous power when the 
tube is used as an amplifier or oscil- 
lator. Because of its ratings, the GL- 
6251 is also well adapted to dielectric 
heating equipment. 

MINIATURE TWIN TETRODE 

Having an over -all length of only 
31440" and a 7 /e" diameter, Type 6360 
is the newest addition to the Amperex 
line of twin tetrode tubes. It is par- 
ticularly suitable for low -drain mobile 
transmitters and multiplier chains, 
where its ability to increase the power 
level quickly and to deliver a balanced 
output makes it ideal for driving higher 
power and higher frequency push -pull 
stages. 

The Amperex 6360 is designed for use 
as a class C amplifier and oscillator, 
frequency multiplier and modulator for 
frequencies up to 200 mc. at maximum 
ratings, and is capable of delivering 16 
watts at 200 mc. under ICAS conditions. 
For further information, write to Am- 
perex Electronic Corporation, 230 Duffy 
Ave., Hicksville, L. I., N. Y. 

HIGH VACUUM RECTIFIER 

Design rating charts and curves 
which define the performance of CBS - 
Hytron's 5AW4 high vacuum rectifier 
under a wide variety of operating con- 
ditions have been incorporated in a new 
data sheet on this tube. The data sheet, 
known as Bulletin #E -205A, is avail- 
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able from the Commercial Engineering 
Department of CBS -Hytron, Danvers, 
Mass. 

A CTS -Rated tube, the 5AW4 was de- 
signed to replace the 5U4G; it has 
electrical characteristics similar to 
those of the older tube but includes 
many of the features of transmitting 
tubes that make for greater reliability 
and much longer life. 

HEAVY -DUTY TRIODE 

Machlett Laboratories, Inc., Spring- 
dale, Conn., has announced the ML -5531 -a forced -air -cooled heavy -duty triode 
for industrial and broadcast use. Oper- 
ating at frequencies up to 30 mc., the 

ML -5531 meets the need for a single - 
tube oscillator in 15 -kw. output elec- 
tronic heater service and a single -tube 
final -stage amplifier in 10 -kw. AM 
broadcast service. 

Incorporating a heavy -wall anode, 
stress -free and self- supporting tho- 
riated tungsten filament, sturdy elec- 
trode mountings and kovar seals, the 
ML -5531 is designed to provide long 
low -cost operation under rigorous con- 
ditions. Maximum ratings include 30- 
kw. plate input and 10 -kw. plate dis- 
sipation. The filament operates at 6.3 
volts, 92 amperes. 

COLOR TV TUBE PRODUCTION 

Color TV picture tubes will be avail- 
able to set manufacturers "in limited 
quantities" from the General Electric 
Company during the first quarter of 
1954. Pilot production of the 15 ", round, 
all -glass type, which gives an approxi- 
mately 12" picture, was scheduled to 
begin in January. 

Using three electron guns and a 
planar shadow mask for color selection, 
these tubes are being made at the G -E 

tube plant at Electronics Park, Syra- 
cuse, N. Y., and will cost a set manu- 
facturer "about ten times" the price of 
comparable black- and -white tubes. 

RCA TUBES 

A half -wave vacuum rectifier, a 21" 
rectangular glass kinescope, and two 
"pencil- type" u.h.f. triodes with ex- 
ternal plate radiators have been an- 
nounced by the Tube Department of 
Radio Corporation of America, Harri- 
son, N. J. 

Vacuum Rectifier 

Intended for service as a damper 
diode in TV receivers, the glass -octal 
type 6AU4 -GT (shown at left) is par- 
ticularly suited for receivers which 
utilize picture tubes having 90° deflec- 
tion. It is rated to withstand a maximum 
peak inverse plate voltage of 4500 volts, 
and can supply a maximum peak plate 
current of 1050 ma. 

Kinescope 

The 21ZP4 -A is a rectangular glass 
picture tube utilizing magnetic focus 
and magnetic deflection. It has a screen 
size of 191 /s" x 14 %6" with slightly 
curved sides and rounded corners, 
spherical Filterglass faceplate, and a 
diagonal deflection angle of 70 °. Other 
features include an external conductive 
bulb coating and an ion -trap gun. 

"Pencil- Type" Triodes 

Designated as the 6263 and 6264, 
these two u.h.f. tubes are designed for 
use in low -power mobile transmitters 
and in aircraft transmitters at altitudes 
up to 60,000 feet without pressurized 
chambers. They have a maximum plate 
dissipation rating of 13 watts (ICAS), 
and can be operated with full ratings at 

frequencies up to 500 mc. and with re- 
duced ratings at frequencies as high as 
1700 mc. 

The 6263 (shown at right) has a y 
of 27 and is intended for service as an 
r.f. power amplifier and c.w. oscillator, 
while the 6264 -with a µ of 40 -is pri- 
marily a frequency multiplier but may 
also be used as an r.f. power amplifier 
and c.w. oscillator. 
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are 

Ì 
u an engineer at this crossroads? 

Never in the history of the 

electronics industry has it been 

more important for engineers to 

choose the right path for their 

careers to follow. 

Everyone has done a lot of 

military work ... but now the in- 

dustry must find new markets 

in the industrial field! 

As a leader in the production of 

industrial electronic equipment, 

Westinghouse has the necessary 

sales, distribution and field engi- 

neers organized to enter these new 

markets. We need research, design 

and development men to turn out 

the products. Now is the time to get 

into our organization. so that you'll 

be in on the ground floor as the in- 

dustrial field expands! 

Investigate the real future! Sala- 

ries at Westinghouse are open, com- 

mensurate with experience and 

ability. In addition to the usual em- 

ployee benefits, we offer a stimulating 

patent -award plan and excellent oppor- 

tunities for advanced study and de- 

grees. Write for infolnlation today! 

FEBRUARY, 1954 

To apply send resume of education and 
experience to 

R. M. Swisher, Jr. 

Employment Supervisor, Dept. F -1 
Westinghouse Electric Corporation 

109 West Lombard Street 

Baltimore 1, Maryland 

NUCLEAR REACTOR CONTROL ENGINEERS 
Duties: Design, development, and application 
of electronic circuitry including vacuum tubes 
and magnetic amplifiers as applied to the con- 
trol of nuclear reactors. 
Requirements: Three or more years experience 
and a B.S. degree in Electrical Engineering or 
in Physics. 

SENIOR RADAR ENGINEERS 
Duties: Applied research, development, and de- 
sign of advanced radar, fire control and missile 
guidance equipment. Openings exist in the 

fields of local oscillators and associated 
circuitry, indicators, feed -back problems 
(closed -loop electronic circuits), pulsed cir- 
cuits, video, simulators, i.f. strips, and in 

analysis of complex radar. 
Requirements: Three or more years experience 
and a B. S. degree in Electrical Engineering 
or in Physics. 

SENIOR COMMUNICATIONS ENGINEERS 
Duties: Applied research, development, and 
design of advanced communications equipment 
and systems. Openings exist in the fields of 
automatic transmitters and communications 
circuitry. 
Requirements: Three or more years experience 
and a B. S. degree in Electrical Engineering 
or in Physics. 

TRANSFORMER DESIGN ENGINEER 

Duties: The applied research, development 
and design of audio transformers, modula- 
tion transformers and reactors, electric - 
wave filters, iron -core radio frequency 
transformers, radio frequency chokes, etc. 

Requirements: Three or more years experi- 
ence and a B. S. degree in Electrical 
Engineering or in Physics. 

OR if you have experience in the fields 
of antennas, rf plumbing, magnetic ampli- 
fiers, technical writing, or in high fre- 
quency heating design and application, 
please apply. 

BALTIMORE, MARYLAND 

R A D I O - E L E C T R O N I C E N G I N E E R I N G -23- 

www.americanradiohistory.com

www.americanradiohistory.com


CATHODE -RAY INDICATOR 

Total writing speeds in excess of 
500 em. /µsec. can be obtained with the 
SKL Model 600 cathode -ray indicator 
when it is used in conjunction with 

an SKL Model 610 high speed sweep 
generator. It was designed to utilize 
the high writing speed capabilities of 
the type 5XP cathode -ray tube in ad- 
vanced or special applications. 

Single transients having very high 
writing speeds, such as are found in 
high tension studies of insulation break- 
down, lightning, and extremely short 
pulses, may be easily displayed. The 
Model 600 can also be used with high 
speed cameras to record the waveform 
and characteristics of transient volt- 
ages. For further information, write 
Spencer -Kennedy Laboratories, Inc., 
186 Massachusetts Ave., Cambridge 39, 
Mass. 

POWER OSCILLATOR 

At the flick of a switch, the Model 
1040 power oscillator will provide a 
frequency of either 400 or 1000 cpS. 
Three watts of undistorted power (less 

than 1 %) are supplied at various out- 
put impedance levels by this instru- 
ment, which has been introduced by 

-24- 

the Industrial Test Equipment Co., 55 
East 11th St., New York 3, N. Y. 

Frequencies are factory -set to 0.25% 
and are maintained with high stability 
even with line voltage variations; a 
control on the front panel allows for 
a continuously variable output from 0 
to 120 volts. While the Model 1040 is 
especially useful as a power source for 
all types of bridges and test setups, 
an isolated output transformer permits 
its use in modulation applications. 

TV "IMAGE BOX" 

Should regular film camera equip- 
ment fail, TV stations can televise films 
and slides on an emergency basis by 

means of a low -cost device announced 
by General Electric Company, Elec- 
tronics Park, Syracuse, N. Y. Called an 
"image box," this new device consists 
of an enclosed, specially ground glass 
plate developed for G -E by the Bausch 
and Lomb Optical Company. Images 
from films or slides projected upon one 
side of the glass plate can be picked 
up from the reverse side by a regular 
studio camera and relayed to the sta- 
tion's transmitter. 

Q- CIRCUIT INDUCTORS 

Boonton Radio Corporation, Boonton, 
N. J., has announced a new line of in- 
ductors, Type 590 -A, designed for use 
in the Q circuits of this company's Q 
meters Type 170 -A and Type 190 -A. 
Available in six types, these inductors 
are useful for measuring the r.f. char- 
acteristics of condensers, resistors, 
and insulating materials over a fre- 

quency range of 20 to 230 mc. They 
may also be used as reference coils. 

Each inductor consists of a high Q 
coil mounted in a shield, and is pro- 
vided with spade lugs for connection 
to the coil terminals of the Q meters. 
The shield is connected to the lugs 
which connect to the low coil terminal 

in order to minimize any changes in 
characteristics caused by stray cou- 
pling to elements or to ground. 

MICROWAVE SPECTRUM ANALYZER 

Vectron, Inc., has announced a new 
microwave spectrum analyzer with in- 
terchangeable r.f. heads -the Model 
SA25. A "low- noise" 20 -kc. bandwidth 
i.f. strip (50 kc. available) incorpo- 
rates the latest circuit techniques for 
higher usable gain and lower noise, 
and 12 interchangeable microwave r.f. 
heads are available to provide coverage 
in specific areas of the microwave band. 

The Model SA25 has a double -range 
sweep, covering 2 to 20 cps (or 6 to 60 
cps) in two overlapping ranges, for im- 
proved operation with long or short 

pulses at low or high repetition rates. 
Full information and specifications are 
contained in Bulletin SA25, which may 
be secured on request from Vectron, 
Inc., 406 Main St., Waltham 54, Mass. 

BROADBAND AMPLIFIER 

High gain over the 2000 to 4000 mc. 
frequency range is provided by the 
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Westlabs Model 24 broadband r.f. am- 
plifier which utilizes a traveling -wave 
tube. The small -signal gain averages 
35 db, and the saturation output power 
30 mw. Maximum noise figure is 20 db. 

Recently announced by Westlabs In- 
corporatecl, P. O. Box 1111, Palo Alto, 
Calif., the Model 24 is completely self - 
contained, including regulated power 
supplies and traveling -wave tube focus- 
ing structure. It is housed in a case of 
JAN aircraft equipment dimensions, 
and is directly usable as either a lab - 
oratory tool or a system component. 

MICROWAVE CALORIMETER 

Siyhtntaster of California Company, 
Santee, Calif., has announced an im- 
proved microwave calorimeter and 
dummy load for the measurement and 
absorption of microwave power of any 

A New, Efficient 

Crystal Diode Holder 
Sturdy Sylvania Holder Contacts Provide High Retention for Diodes 

magnitude between 500 and 90,000 mc. 
In addition to outperforming other 
known calorimeters in accuracy and 
power /frequency coverage, the new 
water tap design permits a selling price 
approximately a quarter that of pre- 
vious basic units. 

Responding to energy levels from a 
fractional watt to over 50,000 watts 
average power, this instrument is ca- 
pable of measuring or absorbing the 
power of any radar, u.h.f. TV trans- 
mitter, microwave relay or communica- 
tion device, microwave tube, or energy 
source. As now designed, it weighs only 
20 pounds. 

CLOSED CIRCUIT TV CAMERA 

Measuring 41/4" wide by 61 /s" high, 
with an over -all length of 91 /s ", the 
Model 50 -A is a new and smaller TV 
closed circuit camera for use in in- 
dustry, commerce and education. Just 
announced by the Dage Electronics 
Corporation, this camera weighs only 
71/2 pounds. 

A total of but seven tubes are re- 
quired for the Model 50 -A, and the con - 

(Continued on page -39 -) 
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"Another improved part by Sylvania!" 

Here's a brand new, extremely efficient 

Crystal Diode Holder designed for you by 

Sylvania. The contacts retain diodes with terminal 
leads ranging from .078 to .125 diameter, with ease of 

insertion and withdrawal. The centerline of retention 
is specially located from the surface of the mounting 
plate to allow installation of large diameter Crystal 
Diodes. The mounting plate is made of laminated 
phenolic and the contacts can be furnished in either 
phosphor bronze or brass with silver plating. Eyelets 
are made of nickel plated brass. For detailed 
specification sheets, write to Sylvania today! 

SYLVANIA 
Sylvania Electric Products Inc., Dept. 4A -3702, 1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd.,. University Tower Bldg., St. Catherine Si., Montreal, P. Q. 

LIGHTING RADIO ELECTRONICS TELEVISION 
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WAVE GUIDE ENGINEERING DATA 

Wave guide engineering data and 
curves are available in a new 20 -page 
booklet which has been published by 
Airtron, Inc. Entitled "Microwave 
Nomograms and Charts," this booklet 
represents practical techniques and ap- 
proaches developed over the years by 
Airtron's engineering staff in design- 
ing and using wave guide components 
such as mixers, duplexers, flexible and 
rigid wave guides, directional couplers, 
and allied accessories. It is intended to 
simplify the day -to -day handling of 
microwave problems. 

Copies may be obtained free of charge 
by writing directly to Airtron, Inc., 
Dept. H, Linden, N. J. 

MAGNETIC IMPULSE COUNTER 

Operating principles and character- 
istics of the Kellogg magnetic impulse 
counter and typical basic circuits are 
given in a four -page bulletin issued by 
the Kellogg Switchboard and Supply 
Company, 79 West Monroe St., Chicago 
3, Ill. 

The Kellogg magnetic impulse count- 
er is a selector switch used to solve 
many switching or control problems 
where the intelligence to be registered, 
stored, and released is supplied in the 
form of electrical pulses. It has a wide 
application in the fields of industrial 
control, computer design, telephone, 
v.h.f. radio, microwave selective signal- 
ing and telemetering. 

TUBE CHART 

Amperex Electronic Corporation has 
prepared a chart that shows the rating 
in power output vs. frequency for 
Amperex power tubes in typical opera- 
tion. It includes the FCC frequency al- 
locations and associated applications 
correlated with tube performance. 

Coded in color, this comprehensive 
chart is planned for quick use and easy 
readability; at a glance, it is possible 
to find the tube or tubes that will meet 
the general requirements for practically 
any r.f. or audio operation. A copy may 
be obtained free by writing to Amperex 
Electronic Corporation, Hicksville, L. I., 
N. Y. 

ELECTRONIC COMPONENTS 

The 1954 edition of the Alden Hand- 
book, "Ideas- Techniques- Designs," is 
packed with new standard components 
for unitizing electronic equipment. It 
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provides new data and planning sheets 
on plug -in packages and basic chassis, 
and describes the latest components for 
indicating and monitoring the operation 
of electronic equipment. New models of 
connectors and interconnecting systems 
that allow dynamic color- coding for easy 
circuit tracing have been added. 

This booklet is available to manufac- 
turers and designers writing on their 
respective letterheads to Department 
HB, Alden Products Co., Brockton, 
Mass. 

CUSTOM -BUILT TV EQUIPMENT 

Since no two television stations have 
the same operating requirements, the 
equipment needs differ for each installa- 
tion. Catalog B.30 pictures typical ex- 
amples of RCA custom -built equipment 
for television, as used by various sta- 
tions, demonstrating many unique fea- 
tures that may serve as a guide in solv- 
ing a number of switching and control 
problems. 

A list of basic equipment considera- 
tions is also included in this catalog, 
which is available on request from 
the Engineering Products Department, 
RCA Victor Division, Camden 2, N. J. 
Specify Form B.30. 

AUDIO AMPLIFIER 

Bulletin DB 85 -950 describes the new 
Westinghouse Type FG 5 or 10 kw. 
variable frequency audio amplifier 
which will amplify 30 to 10,000 cycle 
signals as much as a million times. 
Applications are suggested; operation 
is discussed; design and construction 
features and complete electrical charac- 
teristics are given. For a copy of Bul- 
letin DB 85 -950, write to Westinghouse 
Electric Corporation, Box 2099, Pitts- 
burgh 30, Pa. 

HYPERBOLIC PROTRACTOR 

How to use a hyperbolic protractor is 
the subject of a 44 -page book published 
by the International Telephone and 
Telegraph Corporation, 67 Broad St., 
New York 4, N. Y. It is entitled "A 
Hyperbolic Protractor for Microwave 
Impedance Measurements and Other 
Purposes," by G. A. Deschamps, of the 
Federal Telecommunication Laborato- 
ries, and includes an actual protractor 
in its price of $2.50 a copy. 

This protractor is used in connection 
with a projective chart to solve various 
problems on transmission lines, wave 

guide junctions, and polarization. The 
latter part of the book consists of a 
paper originally given by Mr. Des- 
champs at the IRE Professional Group 
Symposium on Microwave Circuitry in 
1952 which presents some of the basic 
properties of this projective chart. The 
protractor can also be used for the same 
purpose with the more familiar reflec- 
tion charts of the Smith or Carter types 
or with the rectangular impedance plot. 

GAGE PRESSURE POTENTIOMETER 

Brochure No. 3553, announced by 
Bourns Laboratories, describes the 
Model 304 miniature gage pressure po- 
tentiometer-a sensitive pressure pick- 
up actuated by a miniature Bourdon 
tube. Photographs illustrate the method 
of accurately transmitting the move- 
ment of the tube to the sliding contact 
of the wire -wound potentiometer; and 
diagrams, curves, and charts provide 
additional technical information. 

Write to Dept. NL, Bourns Labora- 
tories, 6135 Magnolia Ave., Riverside, 
Calif., for a copy of this four -page 
brochure. 

ELECTRONIC TEST EQUIPMENT 

"Electronic Test Equipment" is the 
title of a 12 -page bulletin just released 
by Cal - Tronics Corporation. In addi- 
tion to a description of the company, its 
services and facilities, this bulletin con- 
tains eight pages of illustrations and 
descriptions of various types of test 
equipment built by Cal -Tronics. Equip- 
ment covered includes a synchonizer 
test unit, an electronic control amplifier 
test unit, a computer systems test unit, 
and a signal data converter test unit. 

Copies of "Electronic Test Equip- 
ment" may be had by writing to Cal - 
Tronics Corporation, 11305 Hindry 
Ave., Los Angeles 45, Calif. 

COMMUNITY ANTENNA SYSTEM 

Advantages of the Jerrold W K 
five -channel community antenna system 
are outlined in a four -page folder issued 
by the Jerrold Electronics Corporation, 
26th and Dickinson Sts., Philadelphia 
46, Pa. This community system is the 
first to deliver successfully more than 
three channels of clear consistent tele- 
vision in an economically practical fash- 
ion; the new Model K equipment, which 
has been added to the original Jerrold 
W system to distribute the two extra 
channels, is described in detail in the 
folder. 
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Of special interest to technicians, en- 
gineers, designers and servicemen work- 
ing with audio equipment is the 1954 
edition of Terminal's "Audio Guide," 
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available from Terminal Radio Corpo- 
ration, 85 Cortlandt St., New York 7, 
N.Y. 

The most complete catalog of its kind, 
this buying guide contains 130 pages 
of ready reference to high fidelity au- 
dio, communications, and public address 
sound equipment . . . radio and TV 
tuners, record changers, recorders and 
recording equipment, amplifiers, speak- 
ers, parts, accessories and cabinets. 

ANALOG COMPUTERS 

George A. Philbrick Researches, Inc., 
230 Congress St., Boston 10, Mass., has 
reprinted a paper entitled "An Intro- 
duction to Analog Computers" in the 
form of a 24 -page illustrated booklet; 
this paper was presented at the Eighth 
National Instrumentation Conference 
in Chicago, Ill., last September by Jerry 
Roedel, Head of the Computer and Elec- 
tronics Section of the Pullman- Stand- 
ard Car Manufacturing Company. 

The history, classification, and pre- 
cision of computing devices are dis- 
cussed, with particular emphasis on an- 
alog computers, and consideration is 
given to the basic elements in the oper- 
ational amplifier type of analog com- 
puter. Photographs of typical installa- 
tions of this type of computer are in- 
cluded in the booklet. 

MAGNETIC TAPE SPLICING 

General considerations in magnetic 
tape splicing are discussed in a three - 
page bulletin now available on request 
from Minnesota Mining and Manufac- 
turing Company, 900 Fauquier St., St. 
Paul 6, Minn. Included are solutions to 
such problems as splice weakness, loss 
of recorded signal due to poor head 
contact, and adhesive transfer causing 
sticky layers. 

"Sound Talk" Bulletin No. 26, en- 
titled "Splicing Techniques for Mag- 
netic Tape," also contains detailed in- 
structions for properly splicing mag- 
netic tape for audio recording, as well as 
information on splicing critical record- 
ings used in computer work and instru- 
mentation. 

TWO -WAY RADIO 

"How to Modernize Your Materials 
Handling Operations" is the title of a 
six -page illustrated booklet published 
by the General Electric Company on the 
use of two -way radio. The booklet 
relates the ways in which two -way 
radio can cut costs, improve efficiency, 
and increase production, and it de- 
scribes G -E equipment now available 
for a wide variety of applications. 

Copies are free on request from the 
Advertising Inquiry Section, General 
Electric Company, Electronics Park, 
Syracuse, N. Y. 
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Looking fr ANSWERS on 

ANTENNAS? 
GABRIEL, first source of supply for most 

of the nation's manufacturers, offers you these 
excellent antenna design and 

manufacturing facilities. 

Gabriel design has paced the 

growth of antenna development. 

Outstanding are its Parabolic 

Microwave Antennas for 940, 

2000, and 7000 MC bands, and 

new Gabriel Cosecant UHF Broad- 

cast models featuring null fill -in. 

Gabriel's three major test pattern 

ranges - an 1130' range, o 2000' 
range, and 3200' range - are 

fully equipped with transmitting 

towers, an array of revolving 

mounts, and complete pattern 

recording instruments. 

This 16 -bay VHF antenna, shown at right, 

modified for production from prototype 

design of Federal Telecommunication Labo- 

ratories, is typical of Gabriel engineering 

and manufacturing that can help you. 

WRITE ... for your specific requirements, or for 
bulletins on Gabriel Microwave, UIIF and Communi- 
cation Antennas. 

4 GABRIEL ELECTRONICS DIV. 
Formerly Workshop Associates Division 

TIIE GABRIEL CO.. Endicott St., Norwood, Mass. 
1 
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GERMANIUM PHOTOCELL 

Slightly thicker than a pencil lead, 
and only %" long, the tiny germanium 
photocell announced by the General 
Electric Company, Schenectady, N. Y., 
is more sensitive to light than vacuum 
photo units a hundred times larger. 
Still in the developmental stage, this 
cell is so versatile that it can regulate 
domestic or industrial heating devices 

or detect industrial targets for guided 
missiles. It is shown being tested by 
Dr. W. C. Dunlap, Jr., the G -E Research 
Laboratory scientist who developed it. 

Called a "p -n junction photocell," the 
unit is simple in design: it consists 
of a metal cartridge housing a glass 
lens and a germanium wafer in contact 
with a metallic button of indium, and a 
whisker links the wafer to an outside 
lead. Comparatively large power output 
makes this photocell suitable for oper- 
ating relays directly to control many 
production processes, whereas power 
developed by selenium and vacuum cells 
has to be amplified before such cells can 
operate most relays used in industrial 
controls. 

NEWS FROM NARTB 

Robert D. Swezey, WDSU -TV, New 
Orleans, La., has been elected chairman 
of the NARTB Television Circulation 
Study Committee. This committee, 
along with management and research 
executives of the four TV networks, 
is conducting a study with regard to 
a method of measuring the circulation 
of TV broadcasting in the United 
States. 

The AM Committee of NARTB has 
expanded its membership to include rep- 
resentatives of radio networks. NBC 
will be represented by William H. 
Fineshriber, Jr., and MBS by Earl M. 
Johnson. Chairman of the AM Com- 

-2ú- 

mittee is G. Richard Shafto, Station 
WIS, Columbia, S. C. 

For the first time, NARTB will be 
represented on the Accrediting Com- 
mittee of the American Council on 
Education for Journalism. Hugh B. 
Terry, president and general manager 
of Stations KLZ and KLZ -TV, Denver, 
Colo., has been appointed by NARTB 
to serve on the ACEJ Committee. 

POWER -TYPE TRANSISTOR 

Held in the left hand of Dr. Finn J. 
Larsen, research director of the 
Minneapolis- Honeywell Regulator Com- 
pany, Minneapolis, Minn., is a thimble - 
size transistor which is 100 times more 
powerful than present commercially 
available models. It has the same out- 
put as the large vacuum tube shown - 
20 watts, or enough to operate motors, 
valves, relays and other equipment pre- 
viously impossible to operate with tran- 
sistors. 

The key to Minneapolis- Honeywell's 
development of this power -type unit 
was the discovery of an effective means 
of removing heat from the germanium - 
alloy junction, the lack of which has 
hitherto been responsible for the in- 
ability of transistors to handle sizable 
amounts of current. Although the new 
transistor is not yet in commercial pro- 

duction, it has already been incorpo- 
rated in a prototype aircraft electronic 
fuel gauge, and may greatly expand the 
range of transistor uses. 

ADAPTABLE ELECTRONIC CHASSIS 

In response to the need for a com- 
ponents chassis that would lend itself 

to varied and changing electronic de- 
signs, the National Bureau of Stand- 
ards has developed a widely adaptable 
chassis that is both economical and con- 
venient. Its design includes a rectan- 
gular frame made of %" x 1/i6" steel 

angle and sets of flat plates that are 
fitted to the frame with screws. 

Several sizes of the NBS chassis 
are shown in the photograph. The 
3" x 4" x 4" chassis in the foreground 
illustrates the freedom of accessibility 
to components in even the smallest 
model. Other circuits may easily be 
added by mounting the components on 
a plate of the proper size and screwing 
the plate to the frame. For special 
requirements, plates of a nonconducting 
material may be used. 

ENGINEERS AT IIT 

Two additions have been made to the 
staff of the Armour Research Founda- 
tion of Illinois Institute of Technology: 
Hillard M. Wachowski and Henry F. 
Schunk have both been appointed as 
full electrical engineers. 

Mr. Wachowski, formerly assistant 
professor of electrical engineering at 
Northwestern University, is a specialist 
in microwaves, field theory, antennas, 
and electronics. He will work in the 
communications and radio -frequency 
applications section of the Foundation's 
Electrical Engineering Department. 

Mr. Schunk, who held the rank of 
technical engineer at International 
Business Machines Corporation, Pough- 
keepsie, N. Y., is a specialist in input 
and output devices for digital corn - 
puters, and will serve on the Computing 
Center staff. 

SRI EXPANSION 

Stanford Research Institute, Palo Al- 
to, Calif., has acquired the facilities 
of the Microwave Engineering Co., Los 
Angeles, located at the top of Mount 
Lee in the Hollywood district. The latter 
company will henceforth be part of the 
Engineering Division's Radio Systems 
Laboratory, and the location will be 
known as the Mount Lee Laboratory 
of Stanford Research Institute. Robert 
Krausz, former vice president and chief 
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engineer for Microwave Engineering, 
has been appointed to head the new SRI 
operation. 

APPOINTMENTS AT G -E 

Key appointments in the broadcast 
equipment unit of the newly formed 
Commercial Equipment Department in 
the Electronics Division of General 
Electric Company, Syracuse, N. Y., in- 
clude those of C. Graydon Lloyd as man- 
ager of engineering, Frank P. Barnes 
as manager of marketing, and Glenn 
R. Lord as manager of manufacturing. 

Mr. Lloyd joined the Canadian Gen - 
eral Electric Company in 1935, and 
in 1952 was transferred to the G -E 
Electronics Division where he has been 
manager of engineering for broadcast 
equipment. Mr. Barnes, who joined 
G -E at Schenectady in 1937, became 
sales manager for broadcast equip- 
ment in 1950. Mr. Lord has been with 
G -E at Syracuse since 1951, serving 
in several supervisory manufacturing 
positions before becoming manager of 
manufacturing facilities for commercial 
products. 

BATTERY RESEARCH 

Dr. Joseph Varimbi has joined the ex- 
panding chemical research group of 
the Edison Laboratory of Thomas A. 

QUALITY PRODUCTS 
...for top performance! 

Edison Inc., West Orange, N. J. His 
major project will be research in the 
battery field, in which Edison has held 
leadership from the time the labora- 
tory's founder invented batteries as a 
source of electrical energy. 

Dr. Varimbi received his Ph.D in 
chemistry from the University of Penn- 
sylvania last June on the basis of his 
thesis on solutions of alkali metals in 
methylamine. 

DU MONT ENGINEERS 

Increased programing and other 
expanding network activities have re- 
sulted in the creation of four addi- 
tional technical administrative posi- 

(Continued on page -34-) 
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Preformed Contact Finger Stock 
is an ideal electrical weather 
stripping around doors of equip- 
ment cabinets as well as being 
excellent for use with VHF and 
UHF circuitry. Silver plated, it 
comes in three widths -a, 3 
and 117h inches. 
Variable vacuum capacitors come 
in three models, are lightweight, 
compact, eliminate the effects of 
dust and atmospheric conditions 
and have low inductance. Also 
available are eight types of fixed 
vacuum capacitors. 
Air- system sockets, designed for 
Eimac tube types 4 -400A, 
4- 1000A, 4X150A, and 4X150D, 
simplify cooling and assure ade- 
quate air -flow to various seals. 
The 4 -400A socket can also be 
used with the 4 -125A and 4 -250A 

radial -beam power tetrodes if 
desired. 
HR beat dissipating connectors 
provide efficient heat transfer 
from the tube element and glass 
seal to the air while making elec- 
trical connections to plate and 
grid terminals. Precision ma- 
chined from durai rod, HR con - 

ten sizes to fit 
internal anode 

nectors come in 
most of Eimac's 
tubes. 
High Vacuum Rectifiers come in 
eight models, are instant heating, 
have radiation -cooled pyrovac* 
plates and can be operated in a 
variety of rectifying and voltage 
multiplying circuits. Also avail- 
able are four types of mercury - 
vapor rectifiers. 

For further information write our Application Engineering department 

EITEL- McC@1LLOUCH, INC. 

*An Eimac trade name. 

S A N B R U N O C A L I F O R N I A 

Export Agents: Frazar & Hansen, 301 Clay St., Sari Francisco, California 
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JAMES T. CAMPBELL has been appointed district sales 
engineer manager for Washington, D. C., by the Standard 
Electronics Corporation, Newark, N. J. In addition to his 
duties with the FCC and consultants in Washington, he will 
serve this company's customers in Delaware, Maryland, 
Virginia and West Virginia. Mr. Campbell comes to his new 
assignment after 14 years with Trans World Airlines in 
radio communications engineering and sales. 

DR. P. S. CHRISTALDI is the new manager of the Instru- 
ment Division of Allen B. Du Mont Laboratories, Inc., Clif- 
ton, N. J. Associated with Du Mont since 1938, Dr. Christaldi 
was made chief engineer of the company in 1941, engineering 
manager of the Instrument Division in 1947 and assistant 
manager of this division in 1952. He holds a Ph.D. degree in 
physics from Rensselaer Polytechnic Institute, and is a Fel- 
low of the Institute of Radio Engineers. 

DR. ALFRED N. GOLDSMITH will be presented the Found- 
ers Award by the Institute of Radio Engineers in March 
"for outstanding contributions to the radio engineering pro- 
fession through wise and courageous leadership in the plan- 
ning and administration of technical developments which have 
greatly increased the impact of electronics on the public 
welfare." Co- founder of the IRE in 1912, Dr. Goldsmith has 
served as its editor since that time. 

JAMES E. KEISTER, with General Electric Company since 
1935, has just been appointed manager of engineering of the 
germanium products unit, Commercial Equipment Depart- 
ment of G -E's Electronics Division, Syracuse, N. Y. Mr. 
Keister served in a number of electronics engineering posts 
at both Schenectady and Syracuse, principally involving 
radar and TV transmitting equipment; he has been manager 
of semiconductor engineering since 1952. 

FRANK KREMPEL, formerly assistant chief engineer of 
Stewart -Warner Electric, division of Stewart - Warner Cor- 
poration, Chicago, Ill., is now engineering head of govern- 
ment development and production contracts in the electronics 
field. He will direct operations of the Engineering Depart- 
ment in design or development work for Armed Forces con- 
tracts and in the modification of current military items to 
meet changing requirements. 

DR. JAMES L. THOMAS has been appointed chief of the 
newly organized Resistance and Reactance Section of the 
Electricity Division of the National Bureau of Standards, 
Washington, D. C. With NBS since 1927, Dr. Thomas has 
made many contributions to the field of electrical measure- 
ments; he developed the special type of precision standard 
used by most standardizing laboratories for maintaining the 
unit of electrical resistance. 

Transistor Control 
(Continued from page -15 -) 
rent is plotted positive to the left and 
the curve shifted to cause the cutoff 
point to coincide with that of Curve 1, 
facilitating comparison of the curves. 
The control circuit a.c. source voltage 
used was 12.7 volts (r.m.s.), 60 cps. 

Curve 3 is the transfer characteris- 
tic for the transistor control scheme of 
Fig. 4B using a 70 -ma. d.c. bias current 
supplied through 3000 ohms. 

Curve 4 shows the transfer char- 
acteristics of the magnetic amplifier 
alone under conditions of very high 
control circuit impedance, plotted to 
the same abscissa scale as Curve 2. 

Comparison of Curves 1, 2, and 3 
shows the similarity of performance 
between the three schemes. Measure- 
ments of emitter input power yield an 
over -all incremental power gain of ap- 
proximately 22,000 in all cases. Since 
the response time is one cycle, the over- 
all figure of merit is about 22,000. 
Curve 4 indicates the similarity of 
these characteristics to the high con- 
trol circuit impedance transfer char- 
acteristic of the magnetic amplifier 
alone. 

Performancewise, there is little dif- 
ference between the three transistor 
control schemes presented. In terms of 
apparatus, the d.c. preamplifier in gen- 
eral requires whatever transformers 
and rectifiers are necessary to provide 
the proper collector d.c. voltage supply. 
The second scheme generally requires 
a transformer to provide the proper 
control circuit a.c. voltage and the four 
control circuit rectifiers; since in this 
scheme maximum output is obtained 
with zero signal, some sort of signal 
biasing means may be necessary. The 
last method requires only the two con- 
trol circuit rectifiers; to be sure, a bias 
current is also needed, but this is usu- 
ally necessary in any case and no spe- 
cial impedance level is dictated. On the 
basis of equipment, the latter scheme 
seems to possess some advantage. In the 
final analysis, however, each method 
has features which may make it more 
applicable to the situation at hand. 

Conclusion 
Three examples of methods of utiliz- 

ing the unique characteristics of tran- 
sistors in the control of magnetic am- 
plifiers have been presented which are 
intended to illustrate several possible 
types of applications and their salient 
features and to point out factors to be 
considered in these applications. No 
attempt has been made to provide an 
exhaustive treatment of possible uses 
of transistors in magnetic amplifier 
circuitry, nor should it be implied that 
the examples given represent optimum 
methods. 
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In many cases, because of tempera- 
ture sensitivity and limitations and be- 
cause of lack of consistency in charac- 
teristics of available transistors, the 
examples given -as well as numerous 
other possible applications -may be im- 
practical at present. However, with the 
advent of improved transistors and 
more thorough investigation of their 
operation in magnetic amplifier appli- 
cations, it is expected that the transistor 
will become an extremely useful mag- 
netic amplifier circuit component. 
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Cast Wave Guides 
(Co?ttinued from page' -11 -) 
used to get the molten metal into the 
mold. 

The production cycle for Sightmas- 
termolds is governed by three primary 
factors: (1) temperature used to heat 
the pattern, (2) pattern temperature, 
and (3) "dwell time," or the time that 
the hot pattern is immersed in the 
sand -resin mix before it is removed. 
The pattern temperature varies with 
the time that the pattern remains in 
and out of a heating oven. If oven 
temperature is 600° F, loading and un- 
loading time is 30 seconds and oven 
curing time is two minutes, a constant 
pattern temperature of about 375° F 
may result. Thickness of the shell is de- 
termined by the "dwell time," which 
varies in practice between 5 and 30 
seconds, depending on the mix used, the 
desired thickness of the shell, degree of 
pattern heat, etc. Shell molds are cured 
in an oven one -half to three minutes 
before being stored for immediate or 
eventual use. They may be stockpiled 
until ready for use. 

Optimum formulas and techniques to 
improve wave guides constructed by 
this process are being developed with 
the cooperation of tooling, resin and 
silica firms. The selection of special 
clay -free washed sands, the use of cor- 
rect mesh sand coarse enough to permit 
each grain to be bonded by plastic resin 
while fine enough to yield a smooth 
metal surface, shrinkage tables for con- 
ditions of operating practice, metal gat- 
ing and breathing during solidification 
to eliminate casting voids, parting 
agents, core removal procedures, etc., 
are but some of the improvements 
which have been made. 
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COIL BOBBINS 

because PRECISION Coil Bobbins are quality 
controlled you can be sure they'll improve your 
coils all- around. Every PRECISION Coil Bobbin 
is precision -engineered to give you: 

Greater Insulation 
Better Heat Dissipation 
Higher Moisture Resistance 
15 to 20% Greater Strength 
Lighter Weight 
More Winding Space 

All at lower unit cost! 

PRECISION Coil Bobbins can be designed to your 
exact specifications . any size or shape in 
dielectric Kraft or fish paper, cellulose acetate, 
combination or phenol impregnated materials. 
Flanges are supplied plain or fitted with leads. 
slots, holes flat, recessed or embossed to fit any 
mounting. 

Send specifications for free sample 
and ask for new Arbor list of over 2000 sizes. 

PRECISION 2063 W. Charleston St. Chicago 47, III. 
Plant No. 2, 79 Chapel St., Hartford, Conn. 

Also Mfrs. of PRECISION Paper Tubes 

Use It.. YIi1Ylf 
For Quick 

and Complete 

AUDIO Buying 

Information 

FREE! 
NEW 1954 

Terminal 
AUDIO CATALOG 

Audio Engineers - Technicians - Purchasing Agents 
will instantly appreciate this ready- reference to 
everything in Audio ... the most complete Buying 
Guide of its kind. Contains over 130 pages packed 
with sound values of the World's finest High Fidelity 
Audio, Public Address, and Sound Equipment for 
communications, industry, and the home ... Ampli- 
fiers, Speakers, FM -AM -TV Tuners, Recorders and 

Recording Equipment, Record Players and Changers, 
Packaged Systems. Whether you are a music lover 
or professional user, the new Audio Guide will save 
you time and money on all your needs. Write, or 
come in for your FREE copy today. 

Radio Audio Video Electronic Equipment 

Phone: WOrth 4 -3311 

H : minal 
RAD /0 CORP. 

85 Cortlandt St, New York 7, N.Y. 

JOBBERS - EXPERIMENTERS - 
LABORATORIES 

Write or phone WA 5 -9642 for your RELAY 

requirements. Ask for Mr. Greenberg or Mr. 
Herzog. We have a large variety of stand- 
ard types of relays and 
solenoids in over 1100 
types. 

D.C. SENSITIVE 

PLATE RELAYS 
Allied Fin; 8 ma; 1A; 3000 ohm; No. R916..1.50 
RBM 23024; 6 ma; 4PST n. O. (4A's); 6 500 ohm: 

No. R802....... .................. ...2.95 
Clare Type J (1(102); 6 ma; SPDT; 3500 ohm; 

No. R3O 3 50 
Cooke Type C; 4 ma; 1A; 6500 ohm; No. R596 

. ..........a .................... 3.50 
Clare B 11613 (K101); 2 ma; SPDT; 6500 ohm; 

No. R588 4 25 
RBM 452 -1041; 4 ma; 12000 ohm; DPDT; Tele- 

phone type; No. R085 4 95 
Leach P3; 3 ma; SPDT; 1280 ohm; No. R941.1.25 
Sigma 4F80005; 1 ma; SPDT; 8000 ohm; No. 

R287 5 95 
Sigma 41657; 2 ma; SPOT; 10000 ohm; No. 

R914. 
. 

. ...........................2.95 
Sigma 41F80005; 2.5 ma; SPDT; 5.000 ohm; 

No. 151002 2 95 
Sigma 4AH; 4 ma pull -in; 2.5 ma hold; SPOT; 

2000 ohm; Air Tight Seal; RIMA 5 prong 
Plug Hase; No. R444 4 25 

Sigma 5RJ2000G; 2.3 ma SPOT; 2000 ohm; 
Hermetically Sealed; No. 121005 7 50 

Sigma SRJ50000; 1.4 ma pull -in; 0.4 ma hold; 
SPOT; 5000 ohm; Hermetically Sealed; No. 

R281 6 95 
Clare Type G; 4 ma; DPDT; 20,000 ohm; No. 

R302 3 50 
Kurman or Ward Leonard BK35; 0.4 ma; SPOT; 

11,000 ohm; No. 15277 5 95 
Allied 806040; 30 ma; DPDT; 2380 ohm; No. 

R303 4 95 
Clare 5036; 15 2A, IC; 2450 ohm; Her - 

meticatly Sealed; No. R440 6 95 
Advance K1604; 12l/ ma; DPDT; 6500 ohm; 

No. R532 2 95 

ALL MERCHANDISE IS GUARANTEED AND 
MAY BE RETURNED FOR FULL CREDIT 
Our normal inventory includes over 80,000 
different items in the electronic, radar and 
radio fields. 

324 CANAL 5T. (Near B'way) N. Y. -WA 5.9642 
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Professional Directory 

GEORGE P. ADAIR 
Engineering Co. 

Consulting Engineers 
Radio, Television, Communications, 

Electronics 
1610 Eye St., N.W. EXecutive 3 -1230 

Washington 6, D. C. 

GABRIEL 
ELECTRONICS 

DIVISION 
Formerly Workshop Assoc. Div. 

THE GABRIEL COMPANY 

Specialists in 
High -Frequency 
Antennas 

Endicott St. Norwood, Mass. 
Norwood 7 -8800 

Paul W. Klipsch 
Professional Engineer 
Acoustic development 
and consulting 

Klipsch and Associates 
building the authentic 

K LIPSCH ORN 
world's finest sound reproducer 

Hope, Arkansas Tel. Hope PRospect 7 -3395 

FRANK H. McINTOSH 

Consulting Radio Engineer 

1216 Wyatt Bldg., Washington 5, D. C. 

MEtropolitan 8 -4477 

MEASUREMENTS 
CORPORATION 

Ke3earch 
i 

Mnu acfurin, a Cngineerd 
Harry W. Houck John M. Van Beuren M. A. Honnell 

Specialists in the Design and 
Development of Electronic Test Instruments 

BOONTON, N. J. 

RATES FOR 

PROFESSIONAL CARDS 

IN THIS DIRECTORY 

Single insertions -$20 
6 times -$17.50 per insertion 

12 time: -$15.00 per insertion 
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Diode -Capacitor Memory 
(Co1,tiiix(d /ronl pagC -20 -) 

While the ends of the diodes are at 
zero voltage, assume that E is forced 
to +2 volts and held there until the 
diodes are returned to their normal 
voltages of -4 and +4 volts. Then the 
capacitor is left with a charge of 2 
volts and upon the next squeeze will 
produce a positive pulse at E, i.e., a 
"one" will be written. The opposite is 
equally possible: forcing E negative 
until the end of the squeeze will write 
a "zero." Once the diodes have been re- 
turned to their normal voltages, the 
charge on the capacitor will be un- 
disturbed by later changes at E, pro- 
vided that the magnitude of the voltage 
at E never exceeds 2 volts. Thus, E 
can have other pulses on it- either posi- 
tive or negative -and the charge stored 
on the capacitor will remain unaffected 
because both diodes still have backward 
bias. This is important for organizing 
many basic storage elements into an 
efficient memory assembly and is the 
reason for charging the capacitor to 
only -+2 volts while biasing the diodes 
twice as much. 

In this description, the diodes have 
been assumed to be ideal, having prac- 
tically infinite forward conductance 
and practically zero backward conduc- 
tance. The effect of finite forward con- 
ductance will reduce somewhat the out- 
put pulse amplitude, and it will de- 
termine how long a writing pulse must 
last to charge the capacitor adequately. 
The effect of finite backward resistance, 
however, is critical. Relatively long 
times will elapse during the holding 
operation, and even minute currents 
through the diodes would disturb the 
capacitor charge. The unit would grad- 
ually leak toward a condition of no 
charge on the capacitor or even a con- 
dition in which the sign of the charge 
on the capacitor is reversed. Thus, the 
permissible duration of the holding 
operation is determined by the rate at 
which the capacitor leaks charge 
through the back currents of the 
diodes. Arbitrarily long periods of stor- 
age of information are achieved by 
regeneration ; before the capacitor 
charge can change to a point where 
there is danger of losing the informa- 
tion, the memory control circuits read 
the content of each cell and rewrite it. 

An amplifier is accordingly needed 
at point E to sense the polarity of E 
during the early part of the squeeze 
period, together with a gate structure 
which will force E to the desired polari- 
ty during the latter part of the squeeze 
period. For reading or regeneration, E 
is forced to the same polarity that was 
read; for writing new information, the 
polarity to which E is forced is inde- 
pendent of what was read. but is d e - 

termined by the new information being. 
written. Such a gating amplifier is easy 
to construct. The amplification required 
is small since the input is a pulse whose 
amplitude is of the order of one or two 
volts. Gating can be accomplished with 
standard techniques, and the circuit 
can be constructed using two or three 
vacuum tubes and about a dozen diodes. 

In order to achieve acceptable effi- 
ciency, it is essential that the gating 
amplifier serve many basic storage 
elements. The buses to the diodes are 
made common to all the digits of a 
particular computer word, and a par- 
ticular gating amplifier serves the same 
digit on each of many words. Thus, for 
256 words of 50 binary digits each, 
there would be 256 pairs of leads to 
the diodes and 50 gating amplifiers. 
For reference to a particular word, . 

the proper pair of buses is squeezed to 
zero voltage, while all the other pairs . 
are held at their normal value of -4 
and +4 volts. In this way, each gating - 
amplifier receives a pulse from its 
particular digit of the selected word, 

. 

so that the word is available in paral- 
lel at the gating amplifiers. These am- 
plifiers can then write into this word 
or rewrite it without affecting the other 
words in the memory, since all diodes 
in other words remain with backward 
bias. After the squeezing buses on this . 

word are returned to normal, any 
other word may be referred to in the 
same way. This is the basis of a fully 
parallel random- access memory. Re- 
generation is handled by having the 
memory control intersperse regenera- 
tion cycles -in which the words are 
read one after the other and rewritten 
into their former state -between the 
computer access cycles. 

The system described achieves rea- 
sonable efficiency for the gating ampli- 
fiers but requires a selection circuit 
capable of squeezing the appropriate 
pair of buses for a particular word. 
This could be accomplished by the cus- 
tomary diode matrix, but the usual 
form of such a matrix requires large 
standby currents. In this memory, the 
squeezing buses call for relatively high 
currents; the resultant diode selection 
matrix is feasible but not practical be- 
cause it draws a large amount of stand- 
by power. To avoid this, a selection 
matrix consisting of transformers and 
diodes is used which has no standby 
power requirement, although it does 
require more input drivers than would 
be necessary with a multidimensional 
diode matrix. For the "transformer 
and gate" matrix, developed at the 
NBS Electronic Computers Labora- 
tory, 2n inputs are required to select 
from n' words. The matrix is made up 
of two sets of crossing buses, X and Y 
( Fig. 1) ; at each crossing a diode and 
transformer primary are connected in 
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NEED INSTRUMENTS 
TO SOLVE 

ELECTRONIC 
P OBLEMS ?... 

RADA -SWEEP 
IodorTF Amplifier 

Alignment 

MEGA -MATCH 
Measurement of 

Reflection Coefficient 

MEGA- PULSER 

Transient Testing 
Video Amplifiers 

MARKA -SWEEP RE -P 
TV Toner Alignment 

CAURRATEU 
MEGA -SWEEP 

Wide Ronge Sweeping 
OseBbtor 

Single DM1 Tuned 

CONSULT THIS LATEST 
64 -PAGE 
CATALOG 

Write 

bM'SNTg 

FREE 

KAY ELECTRIC CO. 
4 MAPLE AVE. PINE BROOK, N. J. 

PRECISION MACHINING 
OF ALL THE PLASTICS 

including 
POLYSTYRENE COPOLYMER 1422 

BUTYRATE NYLON TEFLON KEL -F 

PLASTIC FABRICATING 
Printloid is equipped for the complete 
production of a wide variety of con- 
sumer and industrial items in any quan- 
tity. We work with any plastic material 
in sheets, rods and tubes. Die -cutting, 
deep drawing, stamping, forming, fin- 
ishing, and assembling in our own plant. 

PLASTIC PRINTING 
LETTERPRESS SILK SCREEN HOT STAMPING 

for Containers, Displays, Dials, 
Laminated Charts, Machined Parts, Etc. 

Ask for brochure illustrating various 
plastic products fabricated to specifi- 
cation by Printloid. 

series, with the cathode of the diode 
tied to the X bus. Normally, all of the 
X buses are held at +10 volts and all 
the Y buses at -10 volts. This puts 
backward bias on the diodes associated 
with each transformer, so that normal- 
ly no current flows through any trans- 
former. If one X bus is dropped to -10 
volts, still no current flows ; but if one 
Y bus is simultaneously raised to +10 
volts, then just one transformer at the 
crossing of these two buses will receive 
a signal, the transformer secondaries 
connected to the diode -capacitor will 
squeeze the buses together, and the de- 
sired word will be selected. 

Complete repetition of the extremely 
simple basic circuit allows a new type 
of preventive maintenance. If the ma- 
jority of failures have a single simple 
cause (low back resistance of a mem- 
ory diode), a technique can be devised 
which will rapidly and thoroughly 
check for marginal diodes by means 
of a machine program. This routine 
loads the memory with a known pat- 
tern and then slows down the regenera- 
tion rate of the memory while checking 
for errors. Any cell which fails too 
soon will have its position typed out, 
and the cell can be replaced in a mat- 
ter of seconds. The entire program 
could be run every hour, if necessary, 
without seriously detracting from com- 
putation time. Other types of marginal 
checks -such as voltage variation -are 
possible, but the regeneration check 
seems to be most direct. 

The elements of the diode -capacitor 
system were tested individually. Then 
a laboratory model was built containing 
16 words of four digits each. Several 
storage tests were successfully carried 
out with this model in its final form. 
On five occasions the unit was left 
running for three -day periods, and 
on another occasion for one week. It 
was found to have the correct informa- 
tion at the end of each period. 

Results with the laboratory model 
have been sufficiently promising to 
justify the construction of a system 
more nearly approaching a full mem- 
ory. The prototype unit is designed for 
a capacity of 256 words of 45 digits 
each, but a system capable of storing 
only 128 words of 8 digits has been 
built as a start. Because the words 
have only 8 of the customary 45 digits, 
it is not now possible to operate SEAC 
exclusively from this trial memory 
unit. However, since SEAC can operate 
from both the acoustic and diode - 
capacitor memories in integrated fash- 
ion, it is feasible to do extensive testing 
of the new memory by using test rou- 
tines stored in the acoustic memory. 
With 40 words connected, a test run 
was carried out for 12 hours without 
a single memory malfunction. 
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RECORDING 
with 
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NOW, A DUAL -PURPOSE 

"SUPER 1200" CAMERA 
withTeleVision-Transcription F 

"TV-T" Shutter... 

...designed for Kinescope Recording...and 
also shoots regular Live Action 16 mm 

Sound -On -Film Talking Pictures with no 

Camera modification! The "Super 1200" 

Camera with "TV -T" Shutter (Pat. Appl'd. 
for 1949) can Kinescope Record a 30 

minute continuous show using 1200 foot 
film magazines. Write today for infor- 
mation and prices. 

1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL 

USE AURICON "TV -T" KINESCOPES FOR: 

E -lc DELAYED RE- BROADCASTING 

-SIC SPONSOR PRESENTATIONS 

.. COMPETITION CHECKS 

-IC PILOT KINESCOPES 

C SHOW -CASE FILMS 

lc "HOT KINES" 

¡C AIR CHECKS 

uRa 

Auricon 16 mm Sound -On -Film Cameras 

are sold with a 30 -day money -back 

guarantee. You must be satisfied! 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111R 

Auricon 50 ft. Kinescope "TV -T" Demonstration 
Films are available on loan to TV Stations and 

Film Producers. Please request on your letterhead. 

" ' "f¡CiyW°°d 

BERNDT -BACH, INC. 
7349 Beverly Blvd., Los Angeles 36, Calif. 

MANUFACTURERS OF SOUND -ON -FILM 
RECORDING EQUIPMENT SINCE 1931 
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Error Voltage Detector 
(Continued from page -12 -) 
put and output circuits is essential, 
since a small leak from the r.f. source 
will greatly reduce the sensitivity. 
Adequate shielding is provided by mill- 
ing the main body of the transducer 
from a block of aluminum. A solid par- 
tition between the milled -out cavities 
reduces r.f. leakage to a minimum, 
and thick walls furnish a heat sink for 
the two germanium diodes. Filters 
used in the circuit are well protected 
from stray fields of the bridge circuit, 
making it possible to achieve an un- 
usually good null balance and thus in- 
suring high sensitivity. 

The transducer is not limited to a 
30 -mc. carrier frequency. The general 
principle is readily adaptable to the 
use of a u.h.f. carrier and will extend 
the bandwidth of the instrument if de- 
sired. If less bandwidth is required, a 
lower frequency signal may be utilized 
with consequent economy of construc- 
tion. 

Use of an r.f. carrier in combination 
with the transducer containing only 
passive elements makes multichannel 
operation unusually attractive with 
its complete freedom from switching 
transients. One possible practical 
scheme involves a rotating r.f. link 
coupling between a number of trans- 
ducers and a single amplifier. All mov- 
ing contacts are avoided, and it is 
merely necessary to sample synchro- 
nously the amplifier output coincident 

^ -I 
- 

with the positioning of the link cou- 
pling. Moreover, this method of multi- 
channel sampling permits the trans- 
ducer units to be placed near the 
sources of the signals to be amplified. 
It is quite practical then to provide 
coaxial cable connections from the 
numerous units to a common point 
where the r.f. commutation into the 
amplifier is accomplished. 

Bridge Transistor Tester 
(Continued from page -7 -) 

It will be apparent, therefore, that 
the measurement of transistor param- 
eters becomes a very simple and 
straightforward operation when the 
Type 561 -D bridge is utilized. The 
range of the bridge, as quoted by the 
General Radio Company, enables the 
measurement of R91 and R22 values of 
from 50 ohms to 20 megohms. The a 
measurement range is 0.002 to 5000. R21 

values of 100 ohms to greater than 10 
megohms can be detected; and for R52, 
values of from 10 ohms to 10 megohms 
may be measured. One restriction for 
the accurate measurement of both a 
and R25 is that the value of R11 must not 
exceed 1000 ohms. Since a fixed re- 
sistance (RR) of 100,000 ohms has been 
used to describe the input resistance in 
both the a and R. tests, an effective 
value of R11 of more than 1000 ohms 
would introduce an error of greater 
than 1%. As most point- contact tran- 
sistors exhibit R11 values of 200 to 500 
ohms, there is little need for concern. 

TV -AM -FM SET PRODUCTION 
Information based on latest reports from RETMA. 

MONTHLY AVERAGES 
AM TV FM 

1947: 1.3 61,900 14.890 98.000 
1948: 975980 72240 132.500 
1949, 532,614 201.158 72.959 
1950, 827.864 507007 103,005 
1951: 964,110 438.764 82,378 
1952: 738.449 508.023 35.139 

1953 TO DATE: 1,1 20,166 620,480 39,241 

j 

I 
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Accuracy of the bridge as quoted 
by the General Radio Co. is ± 2% for 
the R5 test position for values of from 
10' to 106 ohms. At lower and higher 
values, the error increases slightly. The 
expression is =G,4R2 will check to ± 2% 
when the quantities are all measured by 
the bridge and when R is between 1000 
ohms and 1 megohm. 

REFERENCES: 

1. Operating Instructions for Type 561 -D Bridge, 
General Radio Company, Form 307-D. 

2. Tuttle, W. N., "Dynamic Measurement of 
Electron -Tube Coefficients," Proc. I.R.E., Vol. 
21, June, 1933, p. 844. 

3. Wallace, Jr., R. L., and Raisbeck, G., "Duality 
as a Guide in Transistor Circuit Design," 
B.S.T.J., Vol. XXX, April, 1951, P. 381. 

4. Bousquet, A. S., `Transistor Measurements 
with the Vacuum Tube Bridge," G. R. Experi- 
menter, March, 1953. 

News Briefs 
(Continued from page -29 -) 
tions in the Engineering Department 
of Du Mont Television Network, 515 
Madison Avenue, New York 22, N. Y. 
They will be filled from the ranks by 
men with long experience in the net - 
work's technical operations: Michael 
Stefanik, John Auld, Robert Crossman 
and Kenneth M. Reichenbach. The four 
additional positions will enable Du 
Mont to have seven -day -a -week cover- 
age at the top engineering administra- 
tive level. 

IRE AWARDS 

The Vladimir K. Zworykin Television 
Prize Award for 1954 has been awarded 
to Mr. Alda V. Bedford, RCA Labora- 
tories Division, Princeton, N. J., by the 
Institute of Radio Engineers "for his 
contributions to the principle of mixed 
highs and its application to color tel- 
evision." This award is presented an- 
nually to engineers who have made the 
most important contributions to elec- 
tronic television. 

One of the highest awards in the 
radio engineering field, the Institute's 
Morris Liebmann Memorial Prize, was 
bestowed on Dr. Robert R. Warnecke, 
Technical Director of Companie Gen- 
erale de Telegraphie Sans Fil, Paris, 
France, "for his many valuable contri- 
butions and scientific advancements in 
the field of electron tubes, and in partic- 
ular, the magnetron class of traveling - 
wave tubes." 

Dr. Harold A. Zahl, Director of Re- 
search, Signal Corps Engineering Labs., 
Fort Monmouth, N. J., was named the 
recipient of the. Harry Diamond Me- 
morial Award for 1954 "for his tech- 
nical contributions, his long service, and 
his leadership in the U. S. Army Signal 
Corps research program." This award 
is given annually to persons in govern- 
ment service for outstanding contribu- 
tions in the field of electronic research. 

In addition, '76 radio engineers and 
scientists have been named Fellows of 
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the IRE, the grade of Fellow being the 
highest membership grade offered by 
the Institute and bestowed only by in- 
vitation on those who have made out- 
standing contributions to radio engi- 
neering or allied fields. 

Presentation of all of the above 
awards will be made at the annual ban- 
quet of the Institute of Radio Engineers 
on March 24, held at the Waldorf -As- 
toria Hotel, New York, N. Y., during 
the IRE National Convention. 

CONVEYER BELT SORTER 

An improved machine for sorting 
physical objects into a large number of 
categories has recently been developed 
by the National Bureau of Standards. 
Although the NBS conveyer belt sorter 
was built to sort punched cards at the 
rate of 420 cards per minute, its prin- 
ciple is also applicable to sorting such 
objects as mail, electrical and mechan- 

ical components, checks, invoices, and 
even farm produce. 

The NBS machine consists of five 
major components: (1) a sensing unit 
that reads the data -bearing cards and 
decides where they should go; (2) an 
addressing device that loads the con- 
veyer with the cards and their cor- 
responding address numbers; (3) a 
conveyer belt that carries both the card 
and its address number; (4) a series of 
recognition devices, actuated by the in- 
formation- bearing mechanism of the 
conveyer belt, which operate trip mech- 
anisms to release the cards from the 
conveyer; and (5) a series of recep- 
tacles, or gates to other devices, into 
which the material borne by the con- 
veyer is sorted. 

TI PLANT EXPANSION 

Texas Instruments Incorporated, pro- 
ducer of precision electronic, electro- 
mechanical and geophysical equipment, 
has added 90,000 sq. ft. to its main 
plant at 6000 Lemmon Avenue, Dallas, 
Texas. Total plant area is now 200,000 
sq. ft., as compared to the 37,000 sq. ft. 
plant of 1946. An all -day "Open House" 
was held in November to mark the com- 
pletion of the expansion program. 

FEBRUARY, 1954 
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with 
the FIRST 
S. ID /LVG DRAWER! 

PREMIER pioneers again - with a new SLIDING 
drawer made to fit standard 19" enclosed relay rack 
cabinets. You just slide your equipment out whenever 
necessary! Ideal for record changers, telephone 
work, and other industrial applications. 

STAR FEATURES 
* Unit Mounted on Ball Bearing Suspension Slides * Drawer Extends 11" and Sustains 40 lbs. * Supplied Knocked Down for Easy Assembly * Available in 2 Sizes 

SEND FOR 
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PRECISION BUILT METAL HOUSINGS 
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with JONES 
PLUGS & SOCKETS 

v` 

/ 
P- 306 -CCT - PIug,S- 306 -AB Socket 
Cable Clamp in cap.with Angle Brackets. 

Series 300 Small Plugs & 

Sockets for 1001 Uses 

Made in 2 to 33 contacts for 45 volts, 
5 amps, for cap or panel mounting. 
Higher ratings where circuits permit. All 
plugs and sockets polarized. Knife switch 
socket contacts phosphor bronze, cad- 
mium plated. Engage both sides of flat 
plug - double contact area. Bar type 
plug contacts hard brass cadmium 
plated. Body molded bakelite. 

Get full details in Catalog 18. Com- 
plete Jones line of Electrical Connecting 
Devices, Plugs, Sockets, Terminal Strips. 
Write today. 

HOWARD B. JONES DIVISION 
CINC. MAMUl IMO COOATIOM 

CHICAGO 24. ILLINOIS 
.uistebu r O. umec. MAIMS co.P. 

for Color TV 
An absolute necessity for accu- 
rate color receiver adjustments. 

FOCUS CONVERGENCE 
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Write for technical details ... 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
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Power Line Carrier 
(Continued from page 9 ) 
each location. In general, the following 
procedures are adhered to. 

Voice channels are located in the 
frequency band of 70 to 150 kc., and are 
spaced ± 10 kc. apart. However, FM 
transmitters can operate at the same 
frequency at one location provided that 
they are coupled to the transmission 
line through separate couplers. Second 
harmonics can be serious if common 
coupling is employed. This condition 
is somewhat nullified because power 
amplifiers are now designed so that the 
second harmonic is 40 db down. The 
losses through the coupling capacitor 
and line tuning unit will increase this 
figure to approximately 50 db. 

Telemetering is normally applied to 
frequencies above 150 kc., with pro- 
tective relaying of the transmission 

lines below 70 kc. The general principles 
involving frequency allocation are flex- 
ible, however, and will depend largely 
on the type of equipment and conditions 
prevailing at the terminal location. 

Impedance and Attenuation 
Figure 1 illustrates the equipment 

line -up for impedance and attenuation 
tests. Modifications may be made, de- 
pending upon circumstances. Tests are 
performed on energized or de- energized 
lines. Measurements are conducted by 
voltage- current or substitution meth- 
ods. An attempt was made to use an 
impedance -angle meter, but owing to 
extraneous voltage pickup, it was set 
aside. 

Typical impedance values for a 100 - 
mile single- circuit transmission line are 
as follows: phase -to- ground at 100 kc., 
330 ohms; phase -to- phase, 370 ohms. 
The attenuation per mile for the same 

CONSTANT -AMPLITUDE OSCILLATOR 

ACONSTANT -AMPLITUDE oscillator, 
developed by N. C. Hekimian of the 

National Bureau of Standards, provides 
an r.f. voltage that remains reasonably 
stable regardless of changes in tube pa- 
rameters, supply voltage, heater voltage, 
or load impedance. This device consists 
essentially of a conventional oscillator 
with a diode connected across Hs output 
terminals. Output stability is provided 
by a biased control clamper tube sharing 
the same plate- dropping resistor with 
the oscillator. 

The circuit is designed to maintain 
the apparent grid -plate gain of the oscil- 
lator reasonably steady. Input and out- 
put capacitances are held practically 
constant, and clipping of the output 
waveform is reduced to very low levels. 
The moderate amount of clipping that 
does occur is due only to the diode de- 
tector across the oscillator output. 

Originally designed as a fixed -fre- 
quency local oscillator in a gain-stable 
receiver, the device utilizes both sides 
of a 12AT7 twin- triode as the oscillator 

and clamper tube, respectively, and a 
6AL5 diode detector. The grid tank cir- 
cuit is composed of a fifth overtone 
crystal (30 mc.), a frequency -shifting 
trimmer, and a crystal -peaking coil. A 
coil in the plate circuit of the oscillator 
section of the 12AT7 is designed to res- 
onate at the crystal frequency. 

The clamper tube is initially biased 
in the region of plate cutoff. After recti- 
fication by the diode, the oscillator out- 
put is applied as a positive voltage to 
the grid of the control tube -the other 
half of the 12AT7. When the oscillator 
output voltage reaches a sufficiently high 
level, the clamper begins to draw plate 
current and causes a reduction of plate 
voltage. Because the oscillator is con- 
nected to the same plate- dropping re- 
sistor, it too suffers a reduction of plate 
supply. Thus, the tendency of the 
clamper, as the oscillator output voltage 
increases, is to maintain the final 
output voltage at a relatively fixed 
level. 

Circuit diagram and parts values for the constant- amplitude oscillator. 
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line was: phase -to- ground, 0.14 db; 
phase -to- phase, 0.10 db. From these 
values, it can be seen that the phase -to- 
phase coupling is preferable for long 
circuits. However, economy will dictate 
whether the extra gain is desirable. 

Carrier Frequency Noise 

The transmitting equipment is se- 
lected with adequate power output to 
insure a good signal -to -noise ratio at 
the receiving end. Noise in a carrier 
channel originates in the power line 
itself. Atmospheric noise is of no im- 
portance, and occurs only through 
lightning strokes on or near a trans- 
mission line. Normal noise in a trans- 
mission line occurs through current 
leakage over dirty insulators and loose 
joints, and the level increases during 
wet or snow weather conditions. Nor- 
mally, on fair, dry days, noise levels 
are barely audible on carrier channels. 

Noise may be classified into two 
categories : random and impulse. Ran- 
dom noise covers a continuous fre- 
quency band, with all frequencies at 
equal amplitudes. This type of noise 
is distinguished by its characteristic 
steady hissing sound in the output of 
a receiver. The r.m.s. value of this 
type of noise is proportional to the 
square root of the bandwidth of the 
receiver, i.e., the value of noise power 
is proportional to the bandwidth. This 
is true also for the average and peak 
amplitudes. 

Impulse noise is of greater im- 
portance in carrier systems, and its 
effect is determined by the manner in 
which it is produced. If the pulses are 
irregular, and well separated, the fre- 
quency band is continuous and the noise 
will depend slightly on frequency. On 
the other hand, if the pulses are uni- 
form and regularly spaced, the noise 
band contains well- defined frequency 
components that may shock the input 
stage of a receiver into damped oscil- 
lation. Power line noise is a com- 
bination of these two types of pulses, 
and their amplitude values set the 
criterion of a transmission channel. 

No definite standards for quiet or 
noisy lines have been established. 
However, tests have revealed certain 
information that is useful. Noise levels 
at a receiver input will depend on the 
operating voltage of the circuit (115 
or 230 kv.), and on the type of coupling 
employed. Noise in the carrier band (50 
to 200 kc.) on 115 -kv. lines is approx- 
imately 70 db below 1 mw. on ener- 
gized and de- energized lines; the figure 
is somewhat higher on 230 -kv. lines. 
The phase -to -phase noise voltages are 
less than the phase -to- ground voltages. 
On de- energized lines, the noise level 
decreases linearly with frequency; on 
energized lines, it increases linearly. 
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"COMPLEX VARIABLE THEORY & 
TRANSFORM CALCULUS" by N. W. Mc- 
Lachlan, D. Sc. (Engineering). Second 
Edition. Published by Cambridge Uni- 
versity Press, American Branch, 32 
East 57th St., New York 22, N. Y. 388 
pages. $10.00. 

Originally published in 1939 under 
the title "Complex Variable and Opera- 
tional Calculus with Technical Appli- 
cations," this book is intended prima- 
rily for the mathematical technologist. 
It provides a modern treatment of the 
so- called operational method and il- 
lustrates its application to problems 
in various branches of technology. 

The volume is divided into four parts: 
theory of complex variable; theory of 
transform calculus; technical applica- 
tions and examples to be worked out by 
the reader; appendices and list of ref- 
erences. In this second edition, the 
chapters on complex variable theory 
have been rewritten, amplified, and 
made rigorous enough for all but the 
pure mathematician. The rest of the 
book has been revised completely and 
brought up to date, the number and 
variety of the examples to be worked 
out by the reader has been increased, 
and the reference list has been ex- 
tended. 

"TELEVISION RECEIVER DESIGN - 
Monograph 2- Flywheel Synchroni- 
zation of Saw -Tooth Generators" by 
P. A. Neeteson. Published by N. V. 
Philips' Gloeilampenfabrieken, Eind- 
hoven, Holland. Distributed in the 
United States by Elsevier Press Inc., 
155 East 82nd St., New York 28, N. Y. 
156 pages. $4.50. 

Part VIIIB in the Philips Technical 
Library series of books on electronic 
valves, this monograph gives an anal- 
ysis of the flywheel action of resonant 
circuits, a study of automatic phase 
control, and a discussion of practical 
circuits. It is the second in the series 
which deals with the subject of tele- 
vision receiver design. 

In addition to providing a comprehen- 
sive treatment of the principles gov- 
erning the action of flywheel synchro- 
nizing circuits, Part VIIIB includes an 
elementary discussion which serves as 
an introduction to the subject for those 
not fully acquainted with the genera- 
tion of saw -tooth voltages and currents. 
A number of practical applications are 
given, as well as a survey on a number 
of electronic valves which have been 
specially developed for use in these 
saw -tooth generator circuits. 
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Telecommunications 
(Continued from page -18 -) 

u.h.f. transmission in paths within the 
earth's atmosphere over this distance 
becomes a matter of considerable signi- 
ficance from the viewpoint of future 
international telecommunication in all 
of its forms. 

In addition to the use of high power 
in the u.h.f. and v.h.f. bands as a means 
of increasing the range of relay sta- 
tions in sparsely settled geographic 
areas outside of the United States 
where this is necessary or desirable, 
advantage may also be taken of the 
principle of "obstacle gain" in moun- 
tainous country in order to extend trans- 
mission range further. 

In this propagation technique, use 
is made of the knife -edge ridge of a 
mountain located between transmitting 
and receiving stations and extending 
well above the horizon of both the sta- 
tions (as illustrated in Fig. 1A) to 
increase the interstation distance great- 
ly or reduce power requirements. By 
this method, measured "obstacle gains" 
of 73 db greater than the field strength 
to be expected over a smooth spherical 
earth have been reported recently by 
Dickson, Egli, Herbstreit and Wickizer' 
in the Proceedings of the I.R.E., 
August, 1953. This transmission prin- 

ciple, which promises to be of consider- 
able aid in applying radio relay methods 
in the international field, also is im- 

pgrtant because of the relatively small 
amount of fading that has been found 
to exist in v.h.f. communication circuits 
where the "obstacle- gain" effect has 
been utilized. In one instance, reported 
in the paper to which reference has 
been made, for a period of 30 days 
recordings of v.h.f. signals received 
over an obstructed path between two 
stations 160 miles apart showed that 
the instantaneous transmission loss 
varied from its mean value by less 
than ± 2 db. 

By employing the "obstacle- gain" 
principle and placing relay stations at 
strategically located mountain sites, 
transmission range between relay sta- 
tions may further be increased (as in- 
dicated in Fig. 1B). By this combina- 
tion of techniques, which appears to be 
of particular significance on interna- 
tional relay routes where it may be 
desirable or necessary to integrate 
radar and omnidirectional v.h.f. com- 
munication services at selected elevated 
points to obtain maximum range, the 
transmission range with a given amount 
of effective radiated power can be sub - 
stantially extended as compared with a 
relay system in which stations are at 
relatively low elevation (Fig. lA). 
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Fig. 2. Profile of v.h.f. relays using transmission paths beyond radio horizon. 

Operational Data 
In order to provide evidence of the 

practicability of wide -band v.h.f. trans- 
mitting systems now in operation over 
superoptical paths, data has been as- 
sembled as shown in Tables i and 2. 
Referring to Table 1 and Fig. 2A, the 
wide -band v.h.f. system between Grasse, 
France, and Calenzana, Corsica, utiliz- 
ing an over -water transmission path of 
127 miles between stations (as shown in 
Fig. 2A) provides 24 carrier telephone 
channels in each direction, utilizing 
two r.f. carrier frequencies. Employing 
100 -watt transmitters at each end of 
the circuit, with effective antenna gain 
of 10 db at operating frequencies of 97 
and 107 mc. at the two stations -which 
are located at elevations of 1902 feet 
and 1049 feet above sea level, it is 
reported that measured signal -to -noise 
ratio in the telephone channels is about 
60 db under normal operating condi- 
tions°. It is stated that fading limits 
are such that they can be accommodated 

fast 
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by the equipment and do not present 
an operational problem. 

Another v.h.f. wide -band system now 
operating between Mt. Cavo, Italy, and 
Mt. Serpeddi, Sardinia (shown in Fig. 
2B), employs an over -water path of 
242 miles between stations which are 
located at elevations of approximately 
3200 feet at each end of the circuit. 
It is stated that the system accom- 
modates 48 carrier telephone channels 
in each direction, and provides a signal - 
to -noise ratio in excess of 50 db. It is 
understood that transmitting equipment 
has a power output rating of ap- 
proximately 500 watts, with antenna 
gain of about 20 db. Operation is re- 
ported to be satisfactory. 

In addition to the data based on ex- 
perience with operation of these two 
wide -band v.h.f. systems over super - 
optical distances, reports on long -range 
transmission of television signals over 
distances of 250 miles have been received 
from Texas (as summarized in Table 
2). The reports of consistent reception 
of KGUL -TV, Galveston. at Brownsville, 
Texas, for a period of 11 days during 
the initial operating period of the sta- 
tion are significant. as the transmission 
path in this instance is predominantly 
over water. An effective radiated power 
of 235 kw. was employed at the trans- 
mitting station, at a video frequency 
of 199.25 mc. Standard television broad- 
cast receivers were employed through- 
out the Brownsville area in receiving 
the programs from Galveston. Quality 
of the television image and sound was 
reported to be comparable to that of a 
local station at Matamoros, Mexico. 

In field studies of long -range v.h.f. 
transmission conducted by Unitel, Inc., 
additional data has been assembled (as 
shown in Table 2) to indicate further 
that signal intensities adequate for re- 
ception of television images with com- 
mercial television broadcast receivers 

have been observed at points located at 
distances up to 330 miles from the 
transmitter. No multipath effect was 
noted at these superoptical distances, 
and in each case a directional antenna 
-positioned toward the horizon in the 
direction of the transmitter -was em- 
ployed at the receiving point. These 
two factors indicate that the propaga- 
tion path was predominantly within 
the earth's atmosphere, and that the 
signals arrived at the receiver by nor- 
mal atmospheric refraction and -to a 
varying degree, dependent on the ter - 
rain-by diffraction caused by obstacles 
in the transmission path. On v.h.f. 
transmission paths over water or over 
land up to distances of 300 miles, it 
would appear that problems due to 
multipath effects should be minor com- 
pared with those experienced at lower 
frequencies in transmission systems in 
which dependence is placed on reflec- 
tion of wave energy from the iono- 
sphere. 

REFERENCES: 

1. Chambers, G. R.. Herbatreit, J. W., and Norton, K. A., "Preliminary Report on Pro- 
pagation Measurements from 92 -1046 Inc at 
Cheyenne Mountain, Colorado," National Bu- reau of Standards Report No. 1826, July 23, 
1952. 

2. Fine, H., and Higgins, F. V., "Long Distance 
Tropospheric Propagation in the Ultra High 
Frequency Band 288- 700," Federal Com- munications Commission T.R.R. Report No. 
2.4.10, October 13, 1950. 

3. Gerks, Irvin H., "Propagation at 412 mega- 
cycles from a High -Power Transmitter," 
Proc. I.R.E., Vol. 39, No. 11, November, 1951, 
pp. 1374 -1382. 

4. Bullington, Kenneth, "Radio Transmission 
Beyond the Horizon in the 40 to 4,000 Inc 
Band," Proc. I.R.E., Vol. 41, No. 8, January, 
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5. Dickson, F. H., Egli, J. J., Herbstreit, J. W., 
Wickizer, G. W., "Large Reductions of VHF 
Transmission Loss and Fading by the Pres- 
ence of a Mountain Obstacle in Beyond - 
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(To be continued) 

JANUARY 27 -IRE - 1AS - ION - RTCA 
Conference on Electronics in Avia- 
tion, Hotel Astor, New York, N. Y. 

FEBRUARY 4 -6 -Sixth Southwestern 
Conference and Electronics Show, 
Tulsa, Okla. 
FEBRUARY 4- 6 -"1954 Audio Fair - 
Los Angeles," Alexandria Hotel, Los 
Angeles, Calif. 

MARCH 22 -25 -Radio Engineering 
Show and IRE National Convention, 
Kingsbridge Armory and Waldorf - 
Astoria Hotel, New York, N. Y. 

APRIL 24- Annual Spring Technical 
Conference of the Cincinnati Section, 
IRE, Engineering 'Societies Bldg., Cin- 
cinnati, Ohio. 
MAY 3 -7- Society of Motion Picture 
and Television Engineers, 75th An- 
nual Convention, Hotel Statler, Wash- 
ington, D. C. 
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New Products 
(Continued from page -25 -) 

servative design and small number of 
components provide for a minimum of 
maintenance. Only two controls are 
required, plus the "on -off" switch. For 
full details, specifications, and appli- 
cation information, write Dage Elec- 
tronics Corporation, 69 North 2nd St., 
Beech Grove, Ind. 

REMOTE CONTROL SYSTEM 

Equipment for the remote control of 
transmitters and receivers used for 
air -ground communications has been 
introduced by the Hammarlund Manu- 
facturing Co., Inc., 460 West 34th St., 

New York 1, N. Y. Using tones in the 
a.f. spectrum and eliminating the need 
for d.c. circuitry, the remote control 
system is intended for installation both 
at airports and along the air routes. 

The system requires only a single 
telephone line having conventional 
voice characteristics to carry all the 
standard operations needed for rapid 
switching between transmitter and re- 
ceiver, and for switching between equip- 
ment groups to cover the various fre- 
quency channels. A high frequency 
radio signal or a microwave link are 
equally suitable as transmission media. 

CORRECTION NOTICE 

There were two omissions in the cir- 
cuit diagram, Fig. 2, of the article en- 
titled "Constant- Output Broadcast Ampli- 
fier" which appeared in the November, 
1953, issue. There should be a con- 
nection from the junction of C,; and R. 
to the bottom end of R. and from the 
junction of C. and R,s to the bottom 
end of R_,. 

PHOTO CREDITS 
PAGE CREDIT 

-5- Sylvania Elec. Prod. Inc. 
-9- (top & ctr.) 

General Electric Co. 
-10 -, -11 -. Sightmaster of Calif. Co. 
-12 -, -20- 

.. Nat. Bureau of Standards 
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Multiple telephone circuits are no longer lay lines are much smaller than any 
necessary. other lines having equal time delay. 

POWER METER 

A new type of power meter is avail- 
able from Polarad Electronics Corpora- 
tion which measures r.m.s. power over 
the d.c. through X -band frequency range 
without the need for frequency -limited 
bolometer mounts. Incorporating a 
power sensitive element that does not 
utilize a hot wire barretter or other 
delicate components, this instrument 
can withstand 150% overload without 
burnout or other ill effects. 

The Polarad power meter is com- 
pletely self- contained as it employs a 
single power probe for all frequencies. 
One terminal of the probe is connected 
permanently to the meter, while the 
other terminal is fastened directly to 
the equipment under test, thus avoiding 
the errors involved in the use of r.f. 
connecting cables. For complete in- 
formation, write to Polarad Electronics 
Corporation, 100 Metropolitan Avenue, 
Brooklyn 11, N. Y. 

TAPPED DELAY LINES 

Excellent transient response is fea- 
tured in the wideband tapped delay 
lines introduced by Advance Electron- 
ics Co., Inc., P. 0. 
Box 394, Passaic, 
N. J. In addition, 
light weight, small 
size, and hermet- 
ically sealed con- 
struction make 
these delay lines 
particularly suit- 
able for use in 
electronic circuits. 
They are available 
in six different 
types, with var- 
ious time delays. 

A unit of tapped 
delay line con- 
sists of ten sec- 
tions of vn- derived 
networks, and a 
capacitor with 
one -half the nor- 
mal shunted capa- 
city is connected 
at each end of a 
network. Each sec- 
tion is designed to 
give linear phase 
shift beyond 70% 
of the cutoff fre- 
quency, and to 
give a frequency 
response curve ap- 
proaching Gaus- 
sian in shape. 
Thus, both the rise 
time and overshoot 
of the tapped de- 

"MONITRAN" 
The "Monitran," a low- powered r.f. 

TV transmitter designed to meet broad- 
casting station monitoring needs, is 

now available from the Broadcast 
Equipment Section of the Engineering 
Products Department, RCA Victor Di- 
vision, Camden, N. J. Consisting of a 
12- channel crystal -controlled oscillator, 
frequency multiplier, and amplifier tur- 
ret, the "Monitran" develops both 
a picture and a sound carrier on any 
one of the v.h.f. channels. 

Several units can be employed si- 
multaneously on different channels to 
provide a selection of signals at TV 
monitor receivers by tying their out- 
puts together with an inexpensive re- 
sistor matching network. g 

10PRAR MILLS 

s\,I. 
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OPHAR 
WAXES 

NNN COMPOUNDS 

Zophar waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot, 
electronic and electrical equipment or 
components of all types; radio, tele- 
vision, etc. 

Cold flows from 100 °F. to 285 °F. 

Special waxes non -cracking at -76 °F. 

Compounds meeting Government speci- 

fications, plain or fungus resistant. 

Let us help you with your engineering 
problems. 

ZOPHAR MILLS, INC. 
112 -130 26th Street, 
Brooklyn 32 N. Y. 
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By 

JOSEPH SODARO 

Nomograph for determining the optimum dimensions of 

a six -turn helical antenna at various frequencies. 

Fig. 1. The nomograph. Symbols are identified in Fig. 2. 
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AHELICAL ANTENNA can be used 
with vertically, horizontally, or 
circularly polarized radiation. In 

some cases, it covers a frequency range 
as high as 2 to 1, with nearly maximum 
gain throughout the entire range'. 
More than 10 -db gain has been measured 
with this type of antenna. It is well 
suited for the u.h.f. TV band as well 
as for v.h.f. and s.h.f. regions. 

Basic construction of a helical an- 
tenna is shown in Fig. 2. Dimensions 
to be determined include the helix 
diameter D, spacing between turns S, 
conductor diameter cl, distance to the 
first turn g, over -all length 1, and 
ground plane diameter G. 

Investigation has shown that an 
optimum helix consists of six turns 
with a winding pitch of 14 degrees'. 
Furthermore, a helix circumference of 
the order of one wavelength is re- 
quired. Dimensions for this type of 
helical antenna can be obtained from 
the nomograph shown in Fig. 1. To 
use this nomograph, the center operat- 
ing frequency is located on both f 
scales and a straightedge or ruler 
placed through these two points. Di- 
mensions D, d, G, and S are read 
at the intersection of the straightedge 
with the corresponding scales. The 
value of g is S /2, while the value of l 

is 6S -F g. 
For example, assume that a u.h.f. 

antenna is to be designed with the 
center frequency at 560 mc. The 560 -mc. 
point should be located on both f scales 
and a straightedge placed through these 
points. Dimensions are then read at 
the respective intersections as follows: 
D __ 6.55 ", d - 0.362 ", G - 16.8 ", and 
S =5.13". The value of g is S12, or 
2.57 ", while the over -all helix length 
is 6 X 5.13" ± 2.57 ", or 33.4 ". 

The frequency range can be extended 
by multiplying or dividing the f scales 
by 10; the opposite operation is per- 
formed on the answer scales. 

REFERENCES: 

1. Kraus, J. D., "A Helix Theorem," Proc. 
IRE, May, 1951, p. 563. 

2. Kraus, J. D., "Helical Beam Antennas for 
Wide -Band Applications," Proc. IRE, Oct., 
1945, pp. 1236 -1242. 

Fig. 2. Identification of symbols. 
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The Nest Paying Jobs in 

TELEVISION 
RADIO- ELECTRONICS 
go to the Well Trained Men -- the CT/ ORÀDUÀTES! 

Now CTI offers you MASTER TRAINING in Electronics, Radio 

and Television - a combination extension -resident program 

ACCREDITED by a nationally recognized accrediting agency. 

You Learn By Doing - Earn 

As You Progress! 
CTI's MASTER TRAINING gives 

you everything you need for a good - 

paying lob in America's fastest - 

growing industry! You get over 200 

valuable pieces of electronic equip- 

ment which you use to perform 100 

practical, educational experiments. 
THIS EQUIPMENT IS YOURS TO 

KEEP! It isn't make -believe, mock 

equipment . . . it's genuine com- 

mercial apparatus which you can 

use to set up a PROFIT- MAKING 
HOME WORKSHOP. Earn spare - 

time money while you learn! Many 

CTI students, after a few weeks, 

earn up to $25 or more a week 

repairing and servicing neighbors' 
radio and TV receivers! Your earn- 

ings can pay for your entire training! 

This equipment - and more - 
- is yours to keep ! 

5 -tube and rectifier 
superheterodyne radio 
receiver. 

Thousands of highly paid career jobs must 
be filled in the ever -expanding Electronics 
Industry. And CTI graduates -men who 
have sound, thorough training in TV- 
Radio- Electronics -are the men who fill 
these important positions! 

CTI Training Can Lead to These Jobs! 
TV cameraman, broadcast engineer 
(AM- FM -TV), manufacturing technician, 
radio -TV serviceman, transmitter engi- 
neer, TV studio technician, recording 
technician, maintenance technician and 
many, many more! 

Let CTI Training Prove Its Worth 
With MASTER TRAINING in Electron- 
ics- Radio -Television, CTI gives you a 
PROGRESSIVE TRAINING PLAN. 
Every CTI lesson you complete ... every 
fascinating home - laboratory experiment 
you perform ... brings you closer to the 
Electronics job you want. You PROGRESS 
from one section to another, and every 
section you complete qualifies you for a 
better job, higher earnings. You have 
something to show -more knowledge of 
Electronics, more practical skill, greater 
job qualifications -for every hour you 
invest in CTI MASTER TRAINING! 

Approved for Veterans and Non -Veterans 

An Approved Technical Institute Of- 

fering Accredited Electronic Curricula 

Film camera control technician 

Power 
supply unit 

o 

CtMTSA1 TECHNICAL INSTITUTE 

Multitester 

0 

DC continuity tester 

Test your aptitude 
We will send you, FREE, a self - 

evaluation aptitude guide which 

will tell you whether you are cut 

out for this exciting, big -paying 

profession. Mail coupon at once! 

February. 1954 

FREE'. Official 
monograph on op- 
portunities in Elec- 
tronics; FREE: "The 
Electronics Techni- 
cian" brochure 
which includes apti- 
tude guide. 

Radio transmitter engineer 

Get in on the Ground 
Floor! Don't deny yourself 
the good pay, the security, 
the prestige connected with 
this fascinating industry. 
The sooner you act, the 
sooner you can enjoy all 
benefits of CTI training. 

Important! 
Ask for information on 
CTI's accredited resident 
program leading to Asso- 
ciate of Science (A.S.) De- 
gree. Radio and Electronics 
training through home study 
only also available. 

USE THIS COUPON To Insure Your Future! 

Central Technical Institute 
formerly Central Radio & TV Schools 
Att. Electronics Division 
1644 'wyandotte St. 
Kansas City, Mo. 

Rush FREE official monograph, aptitude guide and 
brochure. I understand this places me under no obligation. 

Name Age 

Address 

City State 
I (am, am not) a Korean Veteran. 
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t 630 Volt-Ohm-Mu-Ammeter 

"speaks" for itself in any company 

TRIPLETT 630 Volt - Ohm - Mil - Am- 
meter has many significant advantages 
and features that make it stand dis- 
tinctly apart from similar instruments 

in its price class. Actually in components, in 
engineering, in minutely accurate perform- 
ance, Triplett 630 closely approaches lab- 
oratory standards. 

Since the scales of any VOM comprise the 
means by which it makes its multiple serv- 
ices most valuable, the legibility and easy - 
read- ability are of prime importance. Triplett 
engineers have created in Triplett 630 the 
longest scales available in this size tester. 
(The upper arc by actual measurement is 
four and three -eighth inches.) 

20 

This long -scale factor accounts for the 
ease with which precise readings are easily 
made. Further legibility is gained by use of 
black and red scale markings. D.C. and D.B. 
are black and white. A.C. and Ohm mark- 
ings are red on white. Ohms from one 
hundred million to one -tenth ohm mark the 
range of this amazing scale. On low ohms, 
center scale reading is 4.5 ohms. 

The Single Switch 
Futher indication of the practical skill and 

engineering "know -how" behind Triplett 
630 is the Single Switch. Its simplicity of 
operation assures no burn -outs thru momen- 
tary memory lapses. There is instant switch- 

ing to desired circuit thru a single 2 %" knob 
flush with the face panel. The molded switch 
itself embodies the most advanced engineer- 
ing practices. Fully enclosed, the silvered 
contacts are kept permanently clean. Its 
rugged construction means stronger per- 
formance and longer life. 

These two factors are but samples of the 
many ways in which on- the -job needs have 
been anticipated and provided for in a 
beautiful streamlined tester. It provides 
A.D -D.C. Volts, D.C. Micro -amperes, Milli- 
amperes, Amperes, Ohms, Megohms, Deci- 
bel and Out Put readings in a no -short 
design embodying interior construction with 
all direct connections; no harness cabling. 
Its fool -proof unit switch construction 
houses precision resistors in insulated re- 
cesses in direct connection with switch 
contacts. 

Study the following Ranges and descrip- 
tions and compare them point by point 
with any similar instrument for conclusive 
proof that Triplett 630 "speaks" for itself 
in any company. 

Ranges 
D.C. Volts: 0- 3- 12 -60- 300 - 1200 -at 20,000 Ohms /Volt 
(For Greater Accuracy on TV and other High Re- 
sistance Circuits.) 
A.C. Volts: 0- 3- 12.60. 300.1200- 6000 -at 5,000 
Ohms /Volt 
(For Greater Accuracy in Audio and other High 
Impedance A.C. Circuits.) 
Decibels: -30, +4, +16, +30, +44, +56, +70. 
(For Direct Reading of Output Levels.) 
D.C. Microamperes: 0 -60-at 250 Millivolts. 
D.C. Milliamperes: ,0- 1.2- 12- 120-at 250 Millivolts. 
D.C. Amperes: 0 -12-at 250 Millivolts. 
*Ohms: 0- 1,000- 10,000- (4,4 -44 at center scale). 
*Megohms: 0- I- 100 -(4,400- 440,000 center scale). 
Output: Condenser in series with A.C. Volt ranges. 

*Resistance ranges are compensated for 
greatest accuracy over wide battery voltage varia- 
tions. Series Ohmmeter circuits for all ranges 
to eliminate possibility of battery drain when 
leaving switch in Ohms position. 

Get a Triplett 630 into your 
own hands at your distributor. 

U.S.A. Dealer Net $3950 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY 

BLUFFTON, OHIO 
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Add Technical Training 
To Your Practical Experience- 

Money_PJtakin9 

CET YOUR FCCl/CEh'S 
/NA NUJPRY 

Then use our AmazinglyEfFective 
JOB -FINDING SERVICE 

TELLS NOW- 
Here Is Your 
GUARANTEE 

If you fail to pass your 
Commercial License exam 
after completing our 
course. we guarantee to 
continue your training 
without additional cost of 
any kind until you suc- 
cessfully obtain your 
Commercial license, pro- 
vided you first sit for this 
examination within 90 
days after completing 
your course. 

WE GUARANTEE 
TO TRAIN AND COACH YOU AT 

HOME IN SPARE TIME UNTIL YOU GET 

YOUR FCC LICENSE 
If you have had any practical expe- 
rience- Amateur, Army, Navy, radio 
repair, or experimenting. 

TELLS How-. 
Employers make JOB OFFERS Like These 

to Our Graduates Every Month 
Letter from nationally known manufacturer of high quality Alt and F \I transmitters. 
"We are very much in need at the present time of radio- electronics technicians and 
would appreciate any helpful suggestions that you may be able to offer." Salary tap to 
$412 per month to stint. 
Letter from nationally known airplane manufacturer. "We need men with electronic 
training or experience in radar maintenance to perform operational check -out of radar and 
other electronics systems . . . starting salary . . . amounting to $32h).33 per month." 
These are just a few samples of the job offers that come to our office periodically. Some 
licensed radioman filled each of these jobs . . . it might have been you 

HERE'S PROOF FCC LICENSES ARE OFTEN 

SECURED IN A FEW HOURS OF STUDY With 
OUR Coaching AT HOME in Spare Time. 

Name and Address 
Lee Worthy ... .. .... 

"10íF Wilshire St., Bakersfield, California 
Clifford E. Vogt 

Box 1016. Dania. Florida 
Francis X. Foerch .... .. .... 

38 Bender Pl.. Bergenfield, New Jersey 
S /Sgt. Ben H. Davis ..... ........ . 

317 North Roosevelt, I,ebanon, Illinois 
Albert Schoen ........ ... 

110 West 11th St., Escondido, California 

License 
.2nd Phone.. 

.1st Phone.. 

.1st Phone.. 

.1st Phone.. 

.2nd Phone.. 

Lessons 
16 

20 
38 

38 
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Carl E. Smith, E.E., Consulting Engineer, President 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -61, 4900 Euclid Bldg., Cleveland 3, Ohio 

February, 1954 

!ratsHOw^ 
Our Amazingly Effective 
JOB -FINDING SERVICE 

Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job -Finding results: 

GETS CIVIL SERVICE JOB 
"Thanks to your course I obtained my 2nd phone license, and am now employed by Civil 
Service at Great Lakes Naval Training Station as an Engineering Specialist." 

Kenneth R. Leiser, Fair Oaks, Mtd. Del., McHenry, Ill. 
GETS STATE POLICE JOB 

"I have obtained my 1st class ticket (thanks to your school) and since receiving saune I 
have held good jobs at all times. I am now Chief Radio Operator with the Kentucky 
State Police." 

Edwin P. Healy, 264 E. 3rd St., London, Ky. 

GETS BROADCAST JOB 
"I wish to fluant your Joh- Finding Service for the help in securing for me the position 
of transmitter operator here at WCAE, in Pittsburgh." 

Walter Koschik, 1442 Ridge Ave., N. Braddock, Pa. 

GETS AIRLINES JOB 
"Due to your Job -Finding Service, I have been getting many 
offers from all over the country, and I have taken a job with 
Capital Airlines in Chicago, as a Radio Mechanic." 

Harry Clare. 4537 S. Drexel Blvd., Chicago, Ill. 

OURS IS THE ONLY 
HOME STUDY 
COURSE WHICH 
SUPPLIES FCC - 
TYPE EXAMINA- 
TIONS WITH ALL 
LESSONS AND 
FINAL TESTS. Your FCC Ticket is recognized in all radio ¡ 

fields as proof of your technical ability 

MAIL COUPON NOW 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -61 -4900 Euclid Bldg., Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 

I want to know how I can get my FCC ticket in a minimum of time. 
Send me your FREE booklet, "How to Pass FCC Lièeuse Examina- 
tions" (does not cover exams roc Amateur License), as well as a 

sample FCC -type exam and the valuable booklet. "Money -Making FCC 

License Information." Be sure to tell nue about your Television 

a Engineering Course. 

NAME 

a ADDRESS 

CITY ZONE STATE 
Paste on two -cent postcard or send airmail 

IR INf1.RRRURRRR0R01 
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THI BOOK HELPS YOU 

Make Increased Profits 
Wi,gíngLoutie 

*MATRON NM 

sr 
ogurROp 4,e,5 

WeyAinQ,M1WSe RELLRMON TUBES 

CONVERSION 
IpS,TALLATiON 

SERVICE 

We.stin,liouse 

Get this ONE DOLLAR book 

f R E E 
with your next 
25 -TUBE PURCHASE 

This newest, most helpful book on UHF 
conversions is yours free when you buy 25 
RELIATRON receiving tubes or one picture 
tube from your Westinghouse Distributor. 

This vital handbook covers conversion data, 
tuners and converters, antenna installations, 
channel frequency charts, station coverage, and 
many other necessary, conveniently arranged 
facts you will need. 

There's a gold mine in UHF conversions. And 
this book will help you make the most out of 

ET-95046A 

YOU CAN BE SUREIF ITS 

the biggest profit opportunity since television 
came alive. 

Get this dollar value for no extra charge with 
your next order of 25 tubes! See your nearest 
Westinghouse RELIATRON Tube Distributor 
for your copy of this new "how to do it" book 
that will build your profits. 

affffiilefill 
See Westinghouse Tube Listings in 1954 Photofact Folders. 

ag 

22 

DIVISION, ELMIRA, N. Y. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


ADVANCE! Raise your earning power -learn 
RADIO-TELEVISION-ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING 

GOOD JOBS AWAIT THE 
TRAINED RADIO -TV TECHNICIAN 

There is a place for you in the great Radio- Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
-in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio -TV service, 
and other branches of the field. National Schools Master 
Shop- Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

EARN WHILE YOU LEARN 
Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive "Spare - 
time Work" Lessons which will enable you to earn extra 
money servicing neighbors' and friends' Radio and Tele- 
vision receivers, appliances, etc. 

P IASES: 
Get Master 

Shop-Method hop- m 

i%ome 
Training ?vac- 

\I!, 

Established School 
. tical Resident 
rI u 

Re training 

;i :\X'\l,. with its own of 

almost q Men en 
Studios - pmbitiou 

Laboratories, Training 

Schools 
You. 

Shoes' Experience 1 Successful ExP otoh 
weglrin9N 

You also 
receive this 
Multitester 

Superheterodyne Receiver 

LEARN BY DOING 
You receive and keep all the 

FREE! RADIO -TV BOOK modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 

T. R. F. Receiver Send today for valuable, professional qual- 
National Schools' new, ity Multitester. No extra 

illustrated Book of Oppor- charges. 
tunity in Radio- Television- 

This Electronics, and an actual 
course Sample Lesson. No cost - 
also offered no obligation. Use the 
in Spanish coupon now -we'll 
and Portuguese answer by return 

airmail. 

Signal Generator a Audio Oscillator 

National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily -more than ever before. Tele- 
vision is sweeping the country, too. Co -axial cables are 
now bringing Television to more cities, towns, and farms 
every day ! National Schools' complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own Broadcasting 
Radio Manufacturing, Sales, Service Telecasting 
Television Manufacturing, Sales, Service 
Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Companies, Engineering Firms 
Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. 

TELEVISION TRAINING 
You get a complete 
series of up- to -the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab - 
oratories and classrooms! 

APPROVED FOR 
VETERANS 

AND 
NON -VETERANS 

Check coupon below 

Both 
Resident and 
Home Study 
Courses Offered! 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905 
IN CANADA:811 W.HASTINGS STREET,VANCOUVER,B.C. 

February, 1954 

(mail in envelope or paste on postal card) 
NATIONAL SCHOOLS, Dept. RH -24 

4000 S. Figueroa Street 323 West Polk Street 
Los Angeles 37, Calif. or 

Chicago 7, III. 
Send FREE Radio -TV Electronics book and FREE sample 

lesson. No obligation, no salesman will call. 

NAME 

ADDRESS 

CITY ZONE STATE 

BIRTHDAY 19 

Check here if interested in Resident School Training at Los Angeles. 
VETERANS: Give Date of Discharge 
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INDUSTRY 
LYNN EATON has been appointed vice - 
president in charge of sales for Nation- 

al . Company, Inc., 
electronic engineer- 
ing and manufac- 
turing firm of 
Malden and Mel- 
rose, Mass. 

Mr. Eaton has, 
for the past four 
years, served as 
general sales man- 

ager of another well -known eastern 
manufacturer of electronic products. 
Prior to that he was sales manager of 
Bendix Home Appliances, Inc. 

In his new post he will supervise all 
sales activities, both foreign and do- 
mestic; advertising and promotion, 
and market surveys. He will also 
serve as chairman of the new projects 
committee of the company. 

* * * 

RETMA has created an international 
department and authorized the em- 
ployment of special counsel for the 
newly -established Electronics Industry 
Committee in its continuing program of 
expansion. 

The new international department 
will be governed by an executive com- 
mittee representing both radio -TV and 
electronics interests and will comprise 
various product sections. An export 
manager will be employed and station- 
ed at RETMA headquarters in Wash- 
ington. 

The service committee of the asso- 
ciation has approved plans to hold a 
three -week "teacher training seminar" 
for television service instructors this 
summer. The seminar will be based on 
teaching techniques and subject mate- 
rial covered in RETMA's "A" pilot 
course. 

Centralab 

See the 
announcement by 

on page 118 
in this issue 
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* * * 
A. W. KEEN has been named commercial 
engineering manager for the television 
picture tube division of Sylvania Elec- 
tric Products Inc. He will make his 
headquarters at the picture tube divi- 
sion's plant in Seneca Falls, N. Y. . . . 

The Tube Division of Westinghouse has 
named JOHN A. CURTIS to the post of 
general sales manager . . . GRANT 
GRAHAM, previously in the jobber 
sales division of Triad Transformer 
Corporation, has been named to fill the 
newly- created post of product applica- 
tions engineer . . . Jerrold Electronics 
Corporation has promoted CAYWOOD 
C. COOLEY to the post of vice -president 
and general manager of the company's 
service division while ROBERT J. TARL- 
TON, who formerly headed the service 
corporation, has been named manager 
of the company's new community op- 
erations division ... C. H. SHARP has 
been promoted to the post of general 
manager of H. H. Buggie, Inc. of Tole- 

do. The company also upped C. R. 
THORPE to the post of chief engineer. 
He was formerly sales manager of the 
firm . . . BARNEY EDWARDS is the new 
national sales manager for Recoton. 
Corp. of New York . CBS -Columbia 
has appointed FRANK R. DAY production 
engineer. He has more than thirty 
years' experience in the radio -television 
field . . . W. K. TRUKENBROD is the 
new merchandise and sales manager of 
Warwick Manufacturing Corporation's 
home receiver department. He was for- 
merly with Raytheon's distributor 
division ... LINCOLN THOMPSON has 
been named a vice -president of Ray- 
mond Engineering Laboratory - of 
Middletown, Conn.... MYLES SPECTOR 
has rejoined Insuline Corporation of 
America after a tour of duty in the Air 
Force. He is in charge of the company's 
new product development program . . . 
Bellevue Tube Mill, Incorporated, an 
affiliate of Snyder Manufacturing Com- 
pany, has appointed DICK MORRIS to 
the post of sales manager . . . C. G. 
BARKER, former vice -president in 
charge of sales for Magnecord, Inc., has 
been named distribution manager of 
the National Company, Inc. 

DR. THOMAS T. GOLDSMITH, JR. has 
been named vice -president -research of 

the Allen B. Du. 
Mont Laboratories, 
Inc. 

One of the coun- 
try's outstanding 
electronics and tele- 
vision scientists, Dr. 
Goldsmith is a 
member of the com- 
pany's board of di- 

rectors and is also president and a di- 
rector of Du Mont Television & Elec- 
tronics, Ltd. of Canada. 

Dr. Goldsmith joined the company in 
1936 as director of research. He is ac- 
tive on various committees of RETMA, 
IRE, SMPTE, NARTB; AIEE, and 
NTSC. 

* * 
SUPEREX ELECTRONICS CORPORATION[ 
of Yonkers, N. Y. is now operating 
RAYBURNE CORPORATION of that city 
and will market the combined lines of 
electronic components and equipment 
under the parent company's name. The 
new subsidiary makes "Ferri -Loop- 
sticks," "Vari- Loopsticks," TV inter- 
ference filters, etc. This line will be 
continued and expanded in the new 
setup ... J. L. CAPPELS & ASSO- 
CIATES has been formed as a manufac- 
turers representatives firm with head- 
quarters at 800 North Clark Street, 
Chicago 10. Mr. Cappels, principal in 
the new firm, was formerly associated 
with Hallicrafters, Meissner, and 
Stewart -Warner . . . SUPERIOR TUBE 
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HERE ARE 

31 

WHY 

REASONS 

THE 
hallicrafters $X-88 

's the hottest ham news in years. 

SELECTIVITY - 
For the first time, selectivity 

from 10 kc to 250 cycles in six steps. 
Compare with ANY other receiver! 

1111//1dl1 
/1"'1 
riruii___ =m1im1 I:: ". ., 

"n'lu. zr .,,. o,o ., 
-=11111111111 

-- 
=111.1.,.1.M,. . .o.,...,. -- -- -:c- - - 

hallicrafters 
World's Leading Exclusive Alauufacturer of Communications and 

High Fidelity Equipment, Radio and Television 
4401 West Fifth Avenue, Chicago 24, Illinois Hallicrafters Ltd., 51 Camden Street, Toronto, Canada 

February. 1954 

1. Heavy gauge steel welded chassis for 
mechanical stability. 

2. Full precision gear drive for main and 
band spread tuning. 

3. Six position Band Width Control (se- 
lectivity) from 250 cycles to 10 kc. 

4. 10 watt inverse feed back and push - 
pull audio output. 

5. Exhalted B.F.O. for tops in single 
side band reception. 

6. Buffer amplifier in B.F.O. circuit. 
7. Antenna trimmer. 
8. Amplified and delayed A.V.C. 
9. Built -in 100 kc calibration crystal. 

10. Second conversion oscillators crystal 
controlled. 

11. Inertia tuning (fly wheels both dials). 
12. Full frequency coverage from 535 kc. 

to 33 mc. 
13. Calibrated electrical band spread 160, 

80, 40, 20, 15, 11, and 10 meters. 

14. Logging scales on each tuning shaft. 
15. Dial locks on each tuning shaft. 

16. Tuning dial indicators resetable from 
front panel for maximum calibration 
accuracy. 

17. Auxiliary A.C. socket on rear of chas- 
sis. 

18. Illuminated band -in -use indicator. 
19. Illuminated S meter. 
20. Dual S meter calibration S units and 

microvolts. 
21. Auxiliary power socket plus .6 amps 

at 6.3 volts and 10 ma at 150 volts for 
accessories. 

22. Standard 83A" by 19" panel for rack 
mounting if desired. 

23. 50 kc i.f. output jack via cathode fol- 
lower for teletype converter, etc. 

24. Five position response control (tone 
control). 

25. Two r.f. stages (Bands II to VI). 
26. 17 tubes plus voltage regulator, bal- 

last tube and rectifier. 
27. Automatic noise limiter circuit. 
28. Phono Jack. 
29. Audio output transformer for 3.2, 8, 

500 /600 ohm loads. 

30. Fuse for overload protection. 
31. Auxiliary sensitivity control permits 

monitoring of local transmissions in 
standby position. 
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N 

WHY TIE UP TIME 

AND MONEY WITH 
3 DOZENS OF CARTRIDGES? Lai 

JUST TWO ., _ - ¡ 

TO E 
CERAMIC CARTRIDGES 

will replace OVER 90% of 
present -day phono installations! 

For the CUSTOMER, TITONE will 

1. Not only replace his present crystal, 
but improve the performance of the sys- 

tem with thrilling new TITONE SOUND. 

For the JOBBER and DEALER, 

TITONE will 

1. Reduce inventory 2. Increase sales 

And TITONE makes REPLACEMENT 

easy through its 

1. Small Size 2. Universal Bracket 

3. Accessory Hardware 

TITONE Ceramic Cartridges 
are unaffected by temperature 
and humidity. They do not 
deteriorate on the shelf or in 
equipment, as crystals do. 

The ceramic principle is an 
original discovery and develop- 
ment of the Sonotone laborato- 
ries. The demand for TITONE 
is growing daily. More and 
more quality- conscious manu- 
facturers are specifying 
TITONE for original equip- 
ment. The same high quality is 
available to you in every 
TITONE CERAMIC PICKUP 
CARTRIDGE. 

Other SONOTONE Products: 
Sonotone Hearing Aids Sub- 
miniature vacuum tubes Cathode 
ray electron guns for television 
tubes Nickel cadmium storage 
batteries for the armed services. 

ELECTRONIC APPLICATIONS DIVISION 

O OTO E CO PORATIO 
Elmsford, New York 

I COMPANY of Norristown, Pa. has pur- 
chased a controlling interest in FINE 
TUBES LIMITED, Surbiton, Surrey, Eng- 
land ... SERVOMECHANISMS, INC. has 
formed a new component division 
which will be located at 625 Main 
Street, Westbury, N. Y. The new divi- 
sion will produce miniature servo and 
instrument motors, etc . . . RADIO - 
TECHNICAL SALES COMPANY has been 
formed to represent radio- electronic- 
television manufacturers in the central 
midwest area. Lew H. Morse, organizer 
of the firm, advises that the firm will 
provide technical sales representation 
in Nebraska, Iowa, Kansas, Missouri, 
Oklahoma, and Arkansas. 

JOHN R. THOMPSON has been appoint- 
ed manager of commercial electronic 

sales for Hycon 
Mfg. Company. 

He was formerly 
manager of elec- 
tronic sales for the 
Cincinnati district 
of Graybar Electric 
Company. As a for- 
mer electronic en- 

" gineer for the Navy 
Department, Mr. Thompson was one of 
the designers of the underwater sub- 
marine and mine detection devices in 
the field of sonar. He also set up instal- 
lations and trained personnel in its use. 

He is a member of the IRE and was 
formerly chief engineer for Stone and 
Smith Company, Los Angeles. 

e s 

CANNON ELECTRIC COMPANY of Los 
Angeles has established a third plant 
in the Lincoln Heights area of Los An- 
geles at 210 W. Avenue 26 near Bar - 
ranca Street. The new plant covers ap- 
proximately 6000 square feet and has 
a 4000 square foot parking area . . . 

ELECTRO PRODUCTS LABORATORIES 
of Chicago has expanded its production 
area at its plant 4501 N. Ravenswood 
Avenue. Approximately 30 per -cent 
more floor space has been added to the 
company's present manufacturing fa- 
cilities ... SUPERIOR INSULATED WIRE 
COMPANY has just completed a mod- 
ern manufacturing plant at Haver - 
straw, N. Y. The new plant adds over 
15,000 square feet to the company's ex- 
isting facilities for producing electric 
wires and television transmission lines 
. . . PENTRON CORPORATION of Chi- 
cago has leased additional manufactur- 
ing facilities at 2355 S. Indiana Avenue 
and 2441 S. Michigan Avenue in Chica- 
go for assembly operations ... The 
newly -occupied 77,000 square foot 
plant of the electronics division of 
THERMADOR ELECTRICAL MANUFAC- 
TURING COMPANY, Los Angeles, is now 
in full operation . . . The electronics 
division of DIAMOND POWER SPECIAL- 
TY CORPORATION has moved into its 
new electronics laboratory adjacent to 
its manufacturing plant at Lancaster, 
Ohio. The new building has approxi- 
mately 30,000 square feet of floor space 
and houses the most advanced facilities ... ELCO CORPORATION has added a 
new plant to its facilities located at 

(Continued on page 185) 
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JFD JeTOMIC 
Pro4ucR-s brilliant deep fringe UHF performance -plus. 
:Pret(Ftices heretofore unachieved gain of: 
Stacked" UHF Rhombic on Channels 14 to 83. 
Stacked JeT conical on every VHF Channel 2 to 13. 
Featuring exclusive no -loss isolation network-Only 1 lead 

set. 
Model JeT -154 Single $16.50 list 
:Model JeT 454 S* Stacked 34.50 list 

" complete with stacking transformers 
Guaranteed to out-perform any other VHF or UHF -VHF 
antenna. Bo a r . 

factory pre -assembled with renowned 
Jet- action 'cum construction. Write for Forms 230 

the most powerfu 
hannels 14 

r,tstpetitor A Corstcal 4.6 
i:h Bowl ie- 2 =tack 
,mpetitor B Bedspring 0.75 
-ith UHF 

"ompetïtor C Conical 3.0 
ah V ,2 stack 

7.0 7.25 7.4 8.5 9.0 9.5 10.25 10.25 10.25 10.0 9.75 

JFD SUPER -JeT 
Delivers Spectacular Deep fringe VHF performance -plus. 
Packs Unprecedented gain of: 
Single 10- Element VHF Yagi on each channel from 2 to 13. 
Stacked UHF Bowtie -Reflector off side lobes on Channels 
14 to 83. 

Model JeT 213 Single $20.75 lis 
Model JeT 213 S* Stacked 42.50 Ii 

complete with stacking transformers 

m 

CHANNELS 2 3 4 5 6 7 18 9 10 11 12 13 

Competitor A 
Mattress (4 Stack) 4.0 5.0 7.0 6.25 5.0 5.25 6.0 5.25 7.25. 9.25 6.5 7.0 

Competitor B 
Radar Screen Type A 0.0 3.0 4.0 3.25 3.0 4.5 7 0 7.0 8.0 10.0 10.0 9.0 

Competitor C 
Radar Screen Type B 0.75 3.25 4.5 3.5 3.5 6.0 7.0 6.5 7.75 8.0 7.5 6.0 

Competitor D 
CHS 2 -13 YAGI 4.50 5.00 5.75 3.00 2.50 3.50 1.00 0.0 .875 .875 .50 .75 

JFD JeT 213 S 6.0 7.5 8.75 7.7. 6.7510.9 9.0 7.0 9.0 10.0 11.0 9.7. i 

1" Square 
Crossarm 

Completely 
Preassembled LIST PRICE 

Competitor A NO YES $55.00 
Competitor B NO NO $34.95 
Competitor C NO NO $47.50 
Competitor D (2 STACK) NO NO $65.90 
JFD JeT 213 S YES YES $.12.50 

World's largest manufacturers of TV antennas and accessories. 
www.americanradiohistory.com
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This 

rubber "tire" 

talks to you 

Bell Laboratories engineers have de- 
veloped a new and highly economical 
way to record sound magnetically. 

Instead of tape or wire they use a 
mixture of rubber and iron oxides which 
is formed into a band and mounted on 
a wheel. This simple and very rugged 
"talking rubber" can play back mes- 
sages clearly millions of times. 

Talking rubber is already at work for 
the Bell System announcing weather 
and answering customers who call vacant 
or disconnected numbers. It promises 

to have many other uses. In a new 
machine, it answers your telephone in 
your own voice when you are away - 
and takes a message for you in the voice 
of your caller. 

Many businesses, too, other than tele- 
phone, are expected to find a variety of 
ways to use talking rubber -especially 
whenever a message must be given 
quickly to many people. 

Talking rubber proves again the down- 
right practicality of Bell Laboratories' 
research to improve telephone service. 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides careers 

for creative men in scientific and technical fields. 

One of a bank of recorder -reproducers 
operated by the New York Telephone 
Company for the New York Stock Ex- 
change. They give instant stock quota- 
tions to brokers who dial a code number. 
Recording and pickup heads are shown 
above wheel. 

28 RADIO & TELEVISION NEWS 
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No matter where you live 
or what you are doing now ... 

L. C. Lone, B.S., M.A. 
President: Radio - 
Television Training 
Association. 
Executive Director: 
Pierce School of 
Radio -Television. TELEVISION 

PERIENCE 
ft'v ?ELEVIS% 

CIVILIANS! VETERANS! 
Thousands of new jobs in TV are opening up in 
every state as new stations go on the air You 
too can take your place in America's booming 
TELEVISION and Electronics industry , enjoy 
the success and happiness you always wanted 
out of life! Now ... prepare for a lifetime 
career as a trained TV TECHNICIAN, often within 
months ... using the same successful 
"learnby- doing" home study 
methods that have helped 
hundreds of men with 
NO PREVIOUS 
TRAINING! 

GET MORE! LEARN MORE. 

EARN MORE! 
I give you ALL the equipment and 
training you need to prepare for the 
BETTER PAY jobs in TV. \\'hile train- 
ing, many of my students make S25.00 
a week repairing Radio -TV sets in their 

Giant Screen spare time ... start their own profitable 
service business. TV Receiver 

MORE EQUIPME T! 
You build and keep this professiona GIANT 
SCREEN TV RECEIVER complete with big 
picture tube (designed and engineered to take 
any size up to 2I- inch). Also all units illustrated, 
plus additional equipment! Everything supplied 

Super -Het comelete with all tubes. 
Radio Receiver 

`c -W 
Telephone 
Receiver 

FREE FCC COACHING COURSE! 

VETERANS. 
MY SCHOOLS FULLY APPROVED TO 
TRAIN VETERANS UNDER NEW G.I. BILL! 
If discharged after June 27, 1950 - 
CHECK COUPON BELOW! Also approved 
for RESIDENT TRAINING in New York 
City ... qualifies you for full subsistbnce 
allowance up to $160 per month. Write 
for details. 

Prepares you at home for your FCC License. 
The best jobs in TV and radio require an FCC 
License. My FCC Coaching Course is given to 
you at NO EXTRA COST after TV Theory 
and Practice is completed. 
NEW! PRACTICAL TV CAMERAMAN 8 

STUDIO COURSE! 
For Men With Previous Radio & TV Training 

I train you at home for an exciting big pay 
job as the man behind the TV camera. Work 
with TV stars in TV studios or "on location- 
at remote pick -ups! A special one -week course 
of practical work on TV studio equipment at 
Pierce School of Radio & TV, our associate 

ombination resident school in New York City, is offered voltmeter upon your graduation. Ammeter- Ohmmeter 

Public Address 
System 

RF Signal 
Generator 

FM -TV TECHNICIAN RAINING! 

MAIL COUPON TODAY! 
MY 4 FREE AIDS SHOW YOU ' 
HOW AND WHERE TO GET A v¡"` 

*BETTER PAY JOB IN TELEVISION!, J1 
t. 

ESee for yourself how 
my simple, practical , methods make suc 

licess eas 

ktfiik 

My FM -TV Technician Course will save you 
months of training, if you have previous Armed 
Forces or ,civilian radio experience. Complete 
with kits, RIG TV RECEIVER, and 
FREE FCC Coaching Course. 
OPTIONAL: TWO WEEKS RAINING IN 
NEW YORK CITY AT NO EXTRA COST 
You get two weeks, 50 hours, of intensive 
Laboratory work on modern electronic equip- 
ment at our associated school in New York 
City - Pierce School of Radio and Television. 
And I give you all this AT NO EXTRA COST 
whatsoever, after you finish your home study 
training in the Radio -FM -TV Technician course 
and FM -TV Technician Course. 

NO SALESMAN WILL CALL! 

RADIO -TELEVISION TRAINING ASSOCIATION 

Mr. Leonard C. Lane, President 
Deft. Ti °R 

RADIO -TELEVISION TRAINING ASSOCIATION 
52 East 19th Street, New York 3, N. Y. 
Dear Mr. Lane: Mail me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show me how I 
can make BIG MONEY IN TELEVISION. I understand I am 
under no obligation and no salesman will call. 

( PLEASE PRINT PLAINLY) 

NAME AGE 

ADDRESS 

CITY 7ONE_STATE 

I AM INTERESTED IN: 
Radio-FM-TV Technician Course VETERANS! Check here 
FM -TV Technician Course for Training under NEW 
TV Cameraman & Studio Course G.I. Bill 

52 EAST 19th STREET, NEW YORK 3, N. Y. 
Licensed by the State of New York Approved by the VA 
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THIS ANTENNA 
OUT-PERFORMS: 

this... this... or this 

AMAZING VHF 

CHAMPION 
a NEW KIND of Antenna 
that out -performs every all -channel 
VHF antenna ever made - - 
and many Yagis, too! 

America's servicemen have spoken! In only 3 months, 
they've made the CHAMPION the nation's top -selling VHF 
antenna! It's the highest gain all- channel VHF antenna ever 
developed, and its performance has now been proven by over 
50,000 outstanding installations. 

Only the CHAMPION has the unique new 'Tri- Pole ", a 
triple- powered dipole system in which the Low Band dipole 
also functions as three dipoles tied together, in phase, 
on the High Band. 

Folded dipoles throughout give close to 300 ohms 
impedance across entire band. Lightweight, all- aluminum 
construction. Available in one, two, or four -bays. 

The stacked CHAMPION provides: 
11 -13 DB High Band gain 
61/2 -71/2 DB Low Band gain 

Assembles faster than a five- element Yagi. Sr* ceee "Pops -Up" instantly. "Tri -Pote" 
assembly just snaps into place. 

horizontal 
polar pattern 

(relative 
voltage) 

CHANNEL MASTER CORR _ 

rtttllnit t, I. r. - 

ks 

--,...4,4..... -._._ _... Ht, w,1.. 
325 single bay $2G ...1 

325 -2 I two bay 42.' 
325.4 four bay 8&* 

hw.,.e. St.ekT.. tuteeses. 
325,3 i 2 bay harnesses $2.a4 
325á 14 bay harnesses 4.ts 

`Pat. Pend. 
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by CHANNEL MASTER 

STACKED TWIN 
CORNER REFLECTOR mode! no. 406 -2 

The most powerful UHF fringe area 
installation you can make today! 

Broad Band coverage - yet out -performs most 

stacked Yogis. 
Covers every UHF channel, not just segments of 
the band. 

New impedance- matching, two -stage stacking 

Another original Channel Master developments 

Description 
Twin Corner Reflector 
2 -Boy Twin Corner 
Reflector. Stocking 
harness furnished 
free. 

406 -3 Stacking harness only, 
furnished separately. 

the first UHF 

CORNER REFLECTOR 
with optional "2 -way" mounting! 

model no. 409 

S18.06 
36.10 

2.08 

"SWEET 16 

list 

mounts 
this way ... or this way 

Only CHANNEL MASTER'S 

CORNER REFLECTOR can be adapted 
to any kind of UHF installation - 
with or without VHF - at no extra 
cost. Every antenna contains all 
necessary hardware and braces for 
BOTH popular types of mounting. 
Sharp directivity and unusually high 
gain across entire UHF band. 

Installs instantly! Original Channel Master assembly 
feature: Screen swings open like o book - 
dipole assembly snaps into place. 

/ 
The World's First 16- Element UHF Yogi! 

Custom -designed for your particular 
area. 

it Super -power! Sensational fringe model no. 420 
area reception. 
Delta -Weld design. Elements WELDED 

to crossarm. Delta- matched dipole gives 
uniform impedance. 
Wide band coverage, up to 21 channels. 

Average gain: 13 DB single 
16 DB stacked 

Copyright 1953, Channel Master Corp. 

$820 list 

CHANNEL MASTER CORP 
tlttt Ytttt, N. T. 

Send for complete 

technical literature. 
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the newest 

T R.- 4 ...the de -luxe HEAVY 
DUTY rotor complete with mod- 
ern design meter control dial cab- 
inet, using 4 wire cable 

53.95 

CORNELL-DUBILIER 
S O U T H P L A I N F I E L D , N E W J E R S E Y 
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to the family of C*D*R Rotors 

the ultimate in heavy duty Rotors 
incorporating all the fine features 

that have made the TR -2 outstanding 

plus these fine features: 

* Handsome Meter Dial Cabinet * Uses 4 Wire Cable 

TR -12 ... a special combina- 
tion value consisting of complete 
rotor, including thrust bearing... 
handsome modern design cabinet 
with meter control dial, 4 wire cable 

47.95 

TR -2 .... the Heavy -Duty 
rotor, complete with "Compass 
Control" cabinet having illumi- 
nated "perfect pattern" dial ... 

49.95 

THE RADIART CORPORATION 

C L E V E L A N D 1 3 , O H I O 

d=_ 

TR -11 ...the all- purpose rotor 
with handsome modern design 
cabinet with meter control dial, 
uses 4 wire cable 

44.95 

cl 

.7" 
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NOW . 2 SENSATIONAL 
EIC SCOPE VALUES! 

NEW AMAZING FEATURE PACKED 

7" PUSH -PULL OSCILLOSCOPE 

Only EICO Has All These Features 
s 

s 

s 

s 

VERTICAL FREQ. RESPONSE: 
flat = 2 db 10 cps - 1 mc 
VERTICAL SENS.: .01 volts 
rms, /inch 
HOR. FREQ. RESP.: flat 0 db 
10 cps - 200 kc, -4 db at 500 kc 
HOR. SENS.: .3 volts rms/ inch 
SWEEP RANGE: 15 cps -100 kc 
3 -STEP FREQ.-COMPENSATED 
ATTENUATOR eliminates freq. 
distortion, overloading. 
CATHODE FOLLOWER inputs to 
both amplifiers 
PUSH -PULL outputs in both amplifiers 
RETURN TRACE BLANKING 
INT. VOLTAGE CALIBRATOR 
V & H TRACE EXPANSION & CENTERIN 
1.5X full screen without distortion. 

CONNECTION to vert. CRT plate 
PHASING CONTROL of internal 60 con 
sine wave sweep. 
AT FRONT PANEL: intensity mod. input 
60 cps, sawtooth outputs. 

221K VTVM KIT $25.95. WIRED 

AC & DC volts: 
0.5, 10, 100, 500, 
1000 V (30 KV with 
HVP -1 probe). 5 
ohm ranges from .2 
ohm to 1000 megs. 

DC input Z 26 
megs. 41/2" meter 
movement in can't - 
burn -out circuit. 

1% mult. resis- 
tors. 

$49.95. 360K SWEEP GEN. KIT 

Continuous cover- 
age of all TV & FM 
freqs. from 500 kc to 
228 mc. 

Sweep width var- 
iable 0 -30 mc. 

Crystal marker 
oscillator, variable 
amplitude. 

$34.95. WIRED $49.95. 

HIGH VOLTAGE PROBE $6.95 
Extends range of VTVMs 

& voltmeters to 30 KV. 

214K VTVM KIT $34.95. WIRED $54.95. 

Pix TUBE ADAPTER 
for Tube Testers $4.50. 
Checks TV picture tubes 
white in set. 

625K TUBE TESTER KIT $34.95. WIRED $49.95. 

MODEL 470K 
KIT $79.95. WIRED $129.50. 

EICO EXCLUSIVE! 5 "PUSH -PULL SCOPE, 4251Ç 
Amazing feature- packed economy- priced 

Wired, $79,95. KIT, $44.95. 
PUSH -PULL V & H amplifiers. Sens: 0.5 -.1 rms v/ in. Useful to 2.5 mc. 
SWEEP: 15 cps -76 kc. Z -axis intensity modulation. Dual trace positioning controls. 

----, SCOPE VOLTAGE CALIBRATOR KIT 
495K KIT $12.95. WIRED $17.95. 

Sq. wave output at power -line 
freq. with full -scale readings of 

.1, 1, 10 or "100 V. peak -to -peak. 
Accuracy -I: 5% of full -scale 

on each range. 

EV & 12V BATTERY ELIMINATOR KIT 
1050K KIT $29.95. WIRED $38.95. 

DC output: 0.8 V or 0 -16 y. 
Continuous current rating: 

10 A at 6 V, 6 A at 12 V. 
Intermittent current rating: 

20 A at 6 V, 12 A at 12 V. 
Separate Voltmeter & Am- 

meter. 

7077777nEl 

® :1;1 

Ilium. gear -driven 
"Speed Rollchart." 

New lever- action 
switches for individ- 
ual testing of every 
element. 

Tests all conven- 
tional & TV tubes. 

COUNTER CABINET for above: add $10.00 to 
K it or Wired Prices. 

NOW! ONLY'7 KITS 

& WIRED INSTRUMENTS Gives You 

LIFETIME SERVICE & 
CALIBRATION GUARANTEE* 

'at less than our cost of handling (See EICO Guarantee 
Cord enclosed with each Kit & Instrument). 

EICO SCOOPS! 
CATHODE RAY TUBE CHECKER 

630K, WIRED $24.95 KIT, $17.95. 

Checks all types of TV picture 

and C.R. tubes in the net or carton. 

Bridge measurement of peak beam 

current (proportional to screen 

brightness). 
Detects shorted & open ele- 

ments. 

BAR GENERATOR 

352K, WIRED $19.95 KIT, $14.95 

EnabelS rapid adjustment of TV 

picture V & H linearity without 
hard -to -find station - transmitted 
test pattern. 

Produces 16 V or 12 H bars. 
Operates -on TV channels 3, 4, or 5. 

315K DELUXE SIG. GEN. KIT $39.95. WIRED $59.95. 

Covers range of 75 
kc to 150 mc. 

7 calibrated scales: 
accuracy better than 
1 %. 

Bandspread vernier 
tuning. 

4 -step RF shielded 
output multiplier: con- 
stant output Z. 

377K SINE F. SQUARE WAVE AUDIO 
GEN. KIT $31.95. WIRED $49.95. 

Complete sine 
wave coverage, 20- 
200,000 cps in 4 
direct -reading 
ranges. 

Complete square 
wave coverage, 60- 
50,000 cps. 

Cathode follower 
output circuit. 

RTMA RESISTANCE 
SUBSTITUTION BOX 

1100K WIRED $9.95 KIT, $5.50. 

Enables rapid substitution of 
resistances from 15 ohms to 10 

megs in decade multiples of 15, 

22, 33, 47, 68, 100 ohms. 

Uses 36 standard 1 watt, ± 

10% RTMA resistors. 

536K MULTIMETER KIT S12.90.WIRED $14.90. 
526K MULTIMETER KIT 313.90. WIRED 016.90. 

1000 ;Z /V; 31 ranges 
DC /AC volts: Zero to 

1, 5, 10, 50, 100, 500, 
5000. 

DC /AC Current: 0-1, 
10 ma; 0.1, 1 A. 

Ohms: 0.500, 100 K, 
1 meg. 

Large 71/2" meter, 
can't -burn -out circuit. 

AC/DC volts: 0.5, 
10, 100, 500, 1000 
130 KV with HV Probe). 

5 ohms ranges 
from .2 ohm to 1000 
megs. 

DC input Z 2G 
megs. 
s I% mutt. resistors. 

950A -K R -C BRIDGE & R -C -L COMP. KIT $19,95. 
WIRED $29.95. 

Measures & tests all 
resistors; .5 ohm to 500 
megohms. 

Every type conden- 
ser, 10 mmf to 5000 mfd. 

0 -500 DC voltage 
source for. capacitor 
leakage testing. 

1171K RES. DECADE BOX KIT $19.95. WIRED 
Resistance values from 0 to 99,999 

ohms with 0.5% precision. 
All resistors have 0.5% accuracy 

DECADE CONDENSER BOX KIT 
1180K KIT $14.95. WIRED $19.95. 

All capacitors precision silver 
mica, accuracy :L- 1 %. 

Range from 100 mmf - 0.111 
mfd in steps of 100 mmf. 

Smooth -action positive detent 
ceramic switches. 

$24.95 

Prices 0% higher on West Coact. Specifications 
una: prices subject -to change without notice. 

565K MULTIMETER KIT $24.95 WIRED $29.95. 
555K MULTIMETER KIT 529.99 

WIRED 534.95. 
(1% precision resistors) 

20,000 ç /V; 31 ranges. 
DC /AC /Output volts: 

0-2.5, 10, 50, 250, 1000, 
5000. 

DC Current: 0 -100 ua; 10, 
100, 500 ma; 10 A. 

Ohms: 0 -2K, 200K, 20 
meg. 

145K SIG. TRACER KIT $19.95. 
WIRED $28.95. 

s Audibly signal traces 
all IF, RE, Video & Audio 
circuits from ANT to 
MO? or CRT in all TV, 
FM, AM, etc. without 
switching. 

Germanium crystal 
diode 
to over o over 200 mc. 

Integral test speaker, 

320K SIG. GEN. KIT $19.95. WIRED $29.95. 
322K SIG. GEN. KIT $23.95. WIRED $34.95. 

Fundamentals 150 kc 
to 34 mc, harmonics to 
102 mc. 

5 -step band switch- 
ing. 

Colpitts audio oscil- 
lator generates 400 cps 
pure sine wave voltage. 

Permits pure RF, 
modulated RF, or pure 
AF, Write NOW for FREE latest Catalog R- 

Ask your jobber for FREE EICO business building decals. 

Seperate Assembly & Operating Manuals supplied with each EICO KIT! 
You build EICO Kits in one evening, but ... they last a lifetime! 
SAVE OVER 50 %! See the famous EICO line TODAY, at your local jobber. 
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A CITIZENS BAND 

GARAGE DOOR 

ONTROL 
.-'-.-...._.... 

By 

HARTLAND B. SMITH. wsvvo 

An overhead garage door, this one made by Overhead Door Company, 
Inc., of the type suitable for use with the radio -control unit described. 

FEW situations are more disconcert- 
ing to a motorist than to arrive 
home in a pouring rain and find 

the garage door locked. Although hap- 
penings of this nature can be avoided 
by the simple expedient of leaving 
the door open while away from home, 
this practice is not recommended in 
areas peopled by curious toddlers or 
borrowing neighbors -at least not if 
you expect to find the lawn mower 
and garden spade in their accustomed 
places when you return from a drive 
in the country. 

Radio control is a practical method 
for reducing to a minimum the in- 
convenience of garage door opening 
and closing. By merely flipping a switch 
you can open or close the door at will 
without leaving your car. The Citizens 
Band radio gear to be described, when 
used in conjunction with a commer- 
cially -built electric door opener, will 
prove so handy that you'll be the 
envy of all your non -mechanized ac- 
quaintances. 

The heart of any radio -control sys- 
tem is the receiver. It must be sensi- 
tive enough to respond to its com- 
panion transmitter and yet selective 
enough to reject signals produced by 
other radio equipment. One way to 
solve this problem is to use a special 
modulating circuit which produces a 
coded signal from the transmitter. A 
decoding circuit in the receiver will 
respond only to this signal, rejecting 
transmissions from all other radio 
devices. 

The complications involved in the 
construction and adjustment of cod- 
ing circuits are numerous, however, 
and so it was decided, for simplicity's 
sake, to employ a rather insensitive 
receiver -one which would respond 

February, 1954 

:ä . i.._... 

A TVI -proof unit which operates 

on the 27 mc. Citizens Band. 

A station license is required. 

only to a strong signal emanating 
from a nearby transmitter. The receiv- 
ing circuit finally evolved, although 
somewhat unique, has proven both 
simple and practical. It consists of 
a voltage tripling crystal detector fol- 
lowed by a d.c. amplifier which, in 
turn, is followed by a thyratron tube 
with a sensitive relay in its plate lead. 

When a signal from the transmitter 
in the car is picked up on the receiv- 
ing antenna, it is rectified by the 
crystal detector and appears as a 
negative voltage on the grid of V,, 
the d.c. amplifier. This negative volt- 
age reduces the plate current of V,, 
thus lowering the voltage drop across 
R.. A reduction in the voltage across 
R. cuts the bias of V2 and, since this 
tube is a thyratron, its plate current 
abruptly increases. This large in- 
crease in current closes RL, and actu- 
ates the door opening mechanism. 

The crystal detector is in the form 
of a voltage tripler. Thus, its output 
is appreciably greater than that pro- 
vided by the customary half -wave 
crystal circuit. Use of high back re- 
sistance 1N54 germanium diodes, in 
place of 1N34's, further increases the 
voltage available at the grid of V,, a 
6AH6 chosen for its very high trans - 
conductance. 

The receiver is constructed in a 6" 
x 5" x 4" utility cabinet containing a 
built -in chassis. Although there is 
plenty of room for mounting the vari- 
ous components, a portion of the 
front lip of the box must be filed or 
cut out in order to clear the top of the 
power transformer as the receiver 
is placed in the cabinet. The rear lip 
should be similarly treated, to make 
way for the antenna terminals and the 
relay plug on the rear of the chassis. 

In addition, a 1%" strip should be cut 
from the bottom edge of the rear 
panel to provide easy access to these 
same terminals. 

The receiver's power supply con- 
tains a selenium rectifier, and so the 
reader may wonder why a plate trans- 
former is employed in place of an 
ordinary a.c. -d.c. circuit. Since the 
unit is to be installed in a garage, a 
location with floors that are often 
damp, the shock hazard of an a.c. -d.c. 
circuit was felt to be too great. A 
filament transformer is required for 
the tubes, anyway. Consequently, the 
use of a transformer which includes 
a plate power winding adds little to 
the cost of the finished receiver. 

Once plate current starts to flow in 
a thyratron, the grid loses control. 
Current through the tube will stop 
and the grid can only regain control if 
plate voltage on the tube is reduced 
to zero. Since an alternating volt- 
age goes to zero many times per sec- 
ond, a.c. is applied to the plate of 
V., a 2D21. The a.c. is obtained from 
one half of the transformer high volt- 
age secondary. The d.c. voltage for 
V,, the d.c. amplifier, is taken from 
the other half of this winding. 

A half -wave power transformer of 
the type found in TV boosters should 
not be used. If the plate currents 
for both tubes are drawn through the 
same winding, the voltage drop in the 
transformer, which results from the 
firing of the 2D21, will cause the plate 
voltage of the 6AH6 d.c. amplifier to 
vary. As a result, the receiver will 
be quite unstable and RL, will oper- 
ate erratically if R. is set for maxi- 
mum sensitivity. 

Certain components must be care- 
fully selected if top receiver perform- 
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T 

L2 

7V.A.0 

RT 
REGT I TO DOOR 

MECHANISM 

R1 -5 megohm, 1/Z w. res. 
' R2-1000 ohm, 1 w. res. 
R3 -2000 ohm, 4 w. wirewound pot (Mallory 

A2MP) 
R, -1 megohm, 1/2 w. res. 
R5 -2.7 megohm, 2 w. res. 
R6- 25,000 ohm, 10 w. wirewound res. 
R5 --100 ohm, 1/2 w. res. 
C1 -3 -30 µpfd. mica trimmer cond. 
C, -.0I pfd. disc ceramic cond. 
C3, C4, C5 -.001 pfd. disc ceramic cond. 
C6, C7-20 pfd., 150 v. elec. cond. 
J4 -Open circuit phone jack 
Ps -Male chassis connector for TV set a.c. line 

cord 
RL1 -5000 ohm plate relay 
S1- S.p.s.t. toggle switch 
CR2, CR2, CR2-1N54 germanium diode 
Rect.1 -100 ma. selenium rectifier 
F1 -1/2 amp fuse (Type 3AG) 
Ti -Power trans. 125 -0 -125 v. @ 25 ma.; 6.3 

v. @ I amp (Stancor PS -8416) 
Ls -7 t. #20 en., I" dia., 3 /g" long (B & W 

"Miniductor" 3015) 
L2 -8 t. #20 en., 1" dia., 1/2" long (B ëa W 

"Miniductor" 3015) 
V1 -6.4H6 tube V2 -2D2I tube 

Fig. 1. Schematic and parts list covering the receiver installed in the garage. 

ance is to be expected. R3, R,, and 
R6 should be purchased new and oper- 
ated well below their maximum rat- 
ings. If you rely on the junk box for 
these particular items, or skimp on 
their size, the receiver may be so af- 
fected by temperature changes that 
the optimum setting of the sensitivity 
control will vary constantly. 

Despite the low plate current re- 
quired by the receiver, a 100 ma. sele- 
nium rectifier is employed. The large 
plate area of a 100 ma. rectifier does 
a good job of heat radiating, a factor 
which should be kept in mind when 
constructing a device that must oper- 
ate reliably, 24 hours a day. 

C6 smooths out the ripples in the 
plate current of the 2D21 to keep the 
relay from chattering. It is an elec- 
trolytic condenser, and proper polari- 
ty, as shown in Fig. 1, should be ob- 
served. 

No a.c. power switch is required 
because the receiver operates con- 
tinuously. A switch on the front panel 

is provided, however, to bypass the re- 
lay and is normally left in the "off" 
position. It can be used to actuate 
the door opener for tests, if the re- 
ceiver becomes inoperative, or when 
it happens to be inconvenient to pro- 
vide a signal from the car transmitter. 
As a safety measure, a 1/z amp fuse is 
wired in series with the primary of 
the power transformer. 

The leads of the 1N54 germanium 
diodes should be kept long in order to 
reduce the possibility of damage to the 
crystals during the soldering process. 
By gripping the leads tightly with a 
pair of long nosed pliers, you can 
make sure that excessive heat from 
the iron is dissipated before it has a 
chance to do any harm. Three slightly 
anemic 1N54's in my junk box offer 
mute testimony to the dangers of 
short leads and careless use of a 
soldering iron. 

The transmitter is built into a 5" 
x 3" x 4" utility box, a smaller ver- 
sion of the type used for the receiver. 

Fig. 2. Rear view of the receiver unit with the major com- 
ponents identified. Over -all dimensions are 6" x 5" x 4 ". 

It contains a 2E30, instant heating 
beam pentode, with a regenerative 
crystal oscillator circuit operating in 
the 27 mc. Citizens Band. Power for 
the unit is furnished by a commer- 
cially -built Mallory VP -551 "Vibra- 
pack." 

If the transmitter is to be relatively 
free from TVI producing harmonics, a 
little care must be exercised during its 
construction. All paint should be re- 
moved from those points where the 
front and rear covers fasten to the 
case, thus insuring good electrical 
contact between adjacent metal parts. 
A low -pass filter consisting of Li, C5, 
and C2 in the antenna lead reduces 
the strength of harmonics attempting 
to escape along this path, while C5 and 
C, are needed to filter r.f. from the 
power leads. These few precautions 
will keep your televiewing neighbors 
happy and, at the same time, will in- 
sure compliance with the FCC's rule 
which requires spurious radiations 
from class C Citizens transmitters to 
be at least 40 db less than the car- 
rier. 

Only a couple of other pointers need 
be kept in mind while wiring the 
transmitter. The leads of C, and C, 
must be very short. The ground con- 
nections to C, and C4 should go to the 
plates which are directly beneath the 
adjusting screws. This makes it pos- 
sible to tune the transmitter without 
having to use an insulated screw- 
driver, because the adjustment screws 
are then almost at ground potential. 

A radio -controlled garage door is 
rather novel and you will probably 
be kept busy showing yours to friends 
and neighbors. For this reason you'll 
want to do a neat construction job. 
After completing the transmitter and 
receiver, you can give them a really 
professional look by lettering the 
panels with decals. Best results will 
be obtained if you let the decals dry 
for at least 24 hours after applica- 
tion. Then, spray them with a light 
coat of clear lacquer. This procedure, 

Fig. 3. Bottom view of receiver. Long leads on 1N54 crys- 
tal diodes prevent excessive heating while soldering. 
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Fig. 4. Front panel view of receiver. Note slot for the 
screwdriver adjustment cut in shaft of the control, R,. 

a trick that I learned from W8GBT, 
dissolves the transparent backing on 
which the letters are printed and 
makes them appear to become part 
of the panel, not just something that 
has been stuck on as an afterthought. 
At the same time, the decals are pro- 
vided with a protective coating which 
keeps the letters from rubbing off. 

Tuning the transmitter is simple, 
but the process must be carried out 
under the direction of someone hold- 
ing a commercial operator's license 
issued by the FCC. Preliminary tests 
may be made with the unit out of its 
case and with no antenna connected. 
A milliammeter with a range of ap- 
proximately 0 -100 should be temporari- 
ly connected in series with the "B 
plus" lead. Apply "A" and "B" power 
and adjust C. until the plate current 
dips sharply, indicating oscillation. 
Tune a communications receiver to 
27.255 mc. to make sure that the 
transmitter is oscillating at the crys- 
tal frequency. If it isn't, try another 
setting of C.. A regenerative circuit 
is employed and if C. is incorrectly ad- 
justed, the oscillator may take off on 
its own without regard for the fre- 
quency stamped on the crystal. Once 
the transmitter is working on the 
proper frequency, C. may be tuned 
for maximum brightness of PL,, the 
output indicator. Since it is wired 
ahead of the low pass filter, PL, will 
glow even though no antenna is con- 
nected to the transmitter. 

When it is found to be operating 
satisfactorily, the transmitter may be 
installed in the car. A handy place 
to mount it is on the inside of the 
firewall, as far up under the dash 
as possible, the "Vibrapack" being 
placed close to it. A control panel, 
with switch and pilot bulb, may then 
be mounted at a convenient spot un- 
der the dash and connected as shown 
in Fig. 7. Only a momentary signal 
is required to start the door opening 

February, 1954 

Fig. 5. Over -all view of the transmitter. It is built in 
a 5" x 3" x 4" box and occupies little space in the car. 

mechanism. Thus, after the opener 
begins to function, the transmitter can 
be turned off. For this reason, the 
switch on the control panel may be of 
the simple push- button variety. I 
used a toggle switch merely because 
no suitable push- button could be found 
in my junk box. 

Three different transmitting an- 
tenna systems are shown in Fig. 11. 
Greatest range will be obtained from 
an eight foot whip of the type used 
for ham mobile operation. Such an 
antenna will radiate sufficient energy 
to actuate the door opening mechan- 
ism at distances up to at least 150 
feet. If the wife objects to such an 
arrangement, and she probably will, 
the next best system is to utilize a 
receiving -type auto antenna extended 
as high as possible. The longer it is, 
the better, but even 4 feet of an- 
tenna will produce an adequate signal 
100 feet from the garage. Two an- 
tennas on a car, one for a broadcast 

receiver and the other for a radio - 
control transmitter may appear a bit 
ridiculous to some folks. Although it 
is possible to feed power from the 
transmitter into the antenna used by 
the car receiver, this procedure is 
not recommended because it is apt to 
reduce receiver sensitivity and intro- 
duce ignition and other unwanted 
noises. 

A practical substitute for an exter- 
nal transmitting antenna is an 81/2 

foot insulated wire strung around the 
engine compartment. One end of this 
wire can be plugged into J, and the 
remainder fished through a small hole 
in the firewall. The wire should be 
kept an inch or so away from the body 
by supporting it on insulators. The 
small plastic ones used for TV lead - 
ins will work very well for the purpose. 
If possible, a portion of the wire should 
be placed between the radiator and 
its protective grille. The engine com- 
partment is far from a perfect shield, 

Fig. 6. (A) Method for wiring receiver to typical door opener requiring an 
external latching relay. (B) Hookup when an "Ebbert" door opener is used. 
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GROUND 
KMTR. CASE 
TO FIREWALL 

A, CONTROL PANEL 
ROT ON CAR DASH 

GROUND VIERAPACK 
CASE TO FIREWALL 

Rs -200 ohm, I w. res. 
R2--- 68,000 ohm, I w. res. 
R5- 33,000 ohm, 1 w. res. 
R4 -150 ohm, 1 w. res. 
C1, C2 -120 pµíd. tubular ceramic cond. 
C8- C4- 7.5 -80 µµfd. dual mica padder (El- 

Menco Type 50) 
C5 -.0047 pfd. disc ceramic cond. 
Cs -.001 Aid. disc ceramic cond. 
C -2 pfd., 450 v. elec. cond. 
C8, C9 -.01 pfd. disc ceramic cond. 
.7i- Shielded phono pin jack 
PL1 -Pilot light, 6 v. @ 250 ma. (#46) 
PL2 -Pilot light, 6 v. @ 150 ma. ( #40) 
Ss- S.p.s.t. toggle switch 
F1 -32 volt automotive fuse (Buss SFE9) 
Xtal.- 27.255 mc. Citizens Band crystal 
Vibrapack -Mallory VP -551 vibrator power 

supply 
Ls -5 t. #18 en., 5 /s" dia., i/2" long (B F3 W 

"Miniductor" 3006) 
L2 -6 t. #18 en., I" dia., 5 /s" long, tapped 21/2 

t. from grid end (B & W "Miniductor" 3014) 
L8-4 t. #I8 en.. 1" dia., 3 /8" long (B fN W 

"Miniductor" 3014) 
V1-2E30 tube 

Fig. 7. Complete schematic and parts list 
for the transmitter unit installed in the 
car. The unit operates on the 27.255 mc. 
Citizens Band. See text on the FCC rules. 

and as the wire is approximately a 
quarter -wave long, it will do a fairly 
good job of radiating. A simple ar- 
rangement of this kind will produce a 
usable signal 50 or more feet from 
the receiving antenna. 

Some readers may feel that an oper- 
ating range of 50 to 150 feet is not 
great enough. Experience, however, 
has shown that the door should not 
be controllable at distances beyond 
which it can be seen. After all, you 
wouldn't want to inadvertently close 
the door .on a child or pet that might 
be sitting under it. While most elec- 
trically operated doors will stop auto- 
matically before applying enough 
pressure to kill a person, being 
pinned under such a device is certain- 
ly not an experience one would an- 
ticipate with pleasure. For safety's 
sake, operating range must be re- 
stricted. 

After the transmitter is installed in 
the car, only slight retuning of the 
oscillator and antenna condensers will 
be required. C, and C4 should both 
be adjusted for maximum antenna 
current as indicated by the brilliance 
of PL1. It may be necessary to tune 
C4 a little off the maximum setting in 
order to make sure that the crystal 
starts to oscillate immediately after 
plate and filament power are applied. 
The carrier frequency should now be 
rechecked, to make sure that it is 
within .04% of 27.255 mc. 

With 200 volts from the "Vibra- 
pack," plate current should be in the 
neighborhood of 25 ma., thus resulting 
in a power input of 5 watts, the maxi- 
mum allowed to. class C Citizens sta- 
tions. When calculating input power, 
the plate current may be found by 
measuring the total `B" drain of the 
transmitter. Subtract from this 
amount the value of the screen cur- 
rent shown by a milliammeter tem- 
porarily connected in parallel with 
R4. The result, for all practical pur- 
poses, will be the total plate current of 
the 2E30 tube. 

Fig. 8. Rear view of transmitter with comp onents identified. Fig. 9. Bottom view 

The receiver can be installed close 
to, or even inside, the case of the 
opening mechanism. A 17 -foot an- 
tenna, connected to the receiver via 
75 -ohm receiving twin -lead, should be 
mounted as near the front of the 
garage as possible. Although most of 
the antenna should be vertical, many 
garages are not 17 feet high. Con- 
sequently, it may be necessary to run 
a portion of the antenna horizontally, 
as shown in Fig. 12. 

To tune the receiver, drive the car 
close to the garage and turn on the 
transmitter. Plug a pair of head- 
phones into J1 on the front panel of 
the receiver and, with an insulated 
screwdriver, adjust trimmer C1 until 
the hum on the transmitter's carrier 
sounds loudest in the headphones. 
The capacity of transmitter condenser 
C7 is purposely kept low in order that 
a certain amount of hum will remain 
on the carrier to aid in the tune -up 
process. Only enough capacity is 
used at this point to hold the trans- 
mitted bandwidth under 10 kc. C, must 
not be omitted, however, because 
without it the signal is very broad as 
a result of the hash kicked up in the 
"Vibrapack." 

Power may now be applied to the 
receiver. Allow it to warm up for at 
least 15 minutes. With the transmit- 
ter off, advance the receiver sensitiv- 
ity control, R3, until the relay closes. 
Then, back off on R3 just enough to 
let the relay open. When the car trans- 
mitter is turned on, the relay should 
now close. While the transmitter is 
still running, have someone back the 
car away until the relay opens. Read- 
just C5 until the relay again closes. 
Back the car farther away, and again 
retune the trimmer. If you continue 
this process until the car is at least 
50 feet away, the receiver will be 
peaked for maximum sensitivity. 

In Fig. 1 a dotted line is drawn 
from one side of the antenna coil to 
the chassis ground. If you are inter - 

(Continued on page 130) 

shows simplicity of underchassis wiring. 
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Designed by Jensen Mfg. Co., 

this unit is compact and 
easy to build. Its sound 
reproduction is excellent. 
Their P8 -RL 8 inch speaker 
and RP -101 horn are used. 

THE over -all construction of this cabinet is rela- 

tively simple. All dimensions are clearly in- 
dicated. One point that bears specific mention is 
that its theoretical operation is somewhat similar 
to that of the R -J cabinet in that the waves ema- 
nating from the rear of the speaker emerge through 
a port spaced between the speaker mounting board 
and the front panel of the cabinet. In this partic- 
ular design the speaker mounting board is placed 
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A SUBMINIATURE CODE PRACTICE 

OSCILLATOR 

By 

LOUIS E. GARNER, JR. 

1 

N AN earlier article, the author de- 
scribed the construction and use of 
a compact "pocket" sized code prac- 

tice oscillator ( "A Transistor Code 
Practice Oscillator, April, 1953, RADIO 
& TELEVISION NEWS). Although the' 
unit described in the earlier article 
was quite compact, no real attempt 
was made to "miniaturize" it ... ex- 
cept for a hearing aid type battery 
and the transistor, all components 
used were standard -sized, and the unit 
was intended to be used with a regu- 
lation hand -key and standard ear- 
phones. 

Nonetheless, the author received a 
good deal of good- natured kidding 
from friends about the size of the 
oscillator. Such remarks as "why not 
build a vest -pocket sized oscillator ?" 
and "sure the oscillator is small, but 
the key and headphone take up too 
much space" were not uncommon. 

Being human, a decision was quick- 
ly reached to build a code practice 
oscillator that was really small . . . 

one in which every part would be so 
compact that the entire practice set- 
up, oscillator, power source, key and 
headphone, could be easily fitted not 
only in a vest -pocket, but even in a 
watch pocket . . . and yet one which 
could be used for serious code prac- 
tice, rather than a tiny "museum 
piece" destined to collect dust in a 
forgotten corner. It was also decided 
to design a unit that could be easily 
duplicated by any competent tech- 
nician, using parts available through 
most of the larger wholesale elec- 
tronic parts distributors. 

The result is shown in Fig. 1 along- 
side a standard matchbox and a king - 
sized cigarette. The entire code prac- ` 

tice set -up is shown here, including 
ing the "key," the oscillator, the 
power source, and the headphone. The 
key, oscillator, and power supply are 
all within the small plastic box, with 
the hearing aid type earphone (and its 
cord) shown alongside. 

As can be seen by reference to the 
schematic diagram of Fig. 2, the Ray- 
theon junction transistor ( "p -n -p" 
40 

Fig. 1. The tiny code practice os- 
cillator and earphone shown with 
matchbox and king -sized cigarette. 

Although housed in a plastic box measuring I ust /8" x 

1 %s" x 1 %s ", this "watch pocket" unit really works 

type) is connected in a modified 
"tickler" feedback grounded- emitter 
audio oscillator circuit, with feedback 
provided by transformer T,. 

In operation, no current flows until 
the "key" is depressed ... this elim- 
inates the need for a separate "on- 
off" switch. 

When the key is closed, d.c. can flow 
over two paths. Part of the current 
flows over the R,- base -emitter path, 
establishing the base "bias" current 
for the transistor. Another part of the 
current flows over the path consist- 
ing of the primary of T, and the col- 
lector- emitter circuit of the transistor. 

The current drain on the power 
source depends primarily on the size 
of R,, not only because this resistor is 
in series with the base -emitter current 
path, but also because the amount of 
base current flow, in turn, determines 
the d.c. collector current flow. By 
keeping R, large (10 megohms in the 
author's model) the current drain is 
kept small and long battery life is 
insured. The actual battery life, in 
normal use, should approach the 
"shelf" life of the cell. 

Variations in the primary current 
of T, are coupled, through magnetic 
lines of force, to the secondary wind- 
ing, where they appear as an a.c. volt- 
age. This signal, in turn, is applied 
through the d.c. blocking condenser C, 
to the base -emitter circuit of the tran- 
sistor. The step -down turns ratio be- 
tween the primary and secondary 
winding of T, permits matching the 
low input impedance of the transistor 
amplifier stage. 

The signal is amplified by the tran- 

sistor and re- applied to the primary 
of T,. In this fashion, the basic con- 
dition of signal amplification with 
positive feedback is set up, and oscil- 
lation occurs. 

The output audio signal is obtained 
through coupling condenser C, and ap- 
plied to the Brush crystal earphone. 

Construction Hints 
All the electrical and mechanical 

components for this unit, except the 
earphone and its cord, are assembled 
in a small plastic box measuring /g" 
x 1%" x 1 /$ ". A somewhat larger case 
may be employed, if desired, and will 
make the wiring easier. 

Although a metal case may be used 
in place of the plastic box, plastic 
is preferred as it simplifies insulation 
problems. 

The general parts arrangement used 
by the author is apparent from the 
exterior and interior views of the os- 
cillator, Figs. .1 and 4, respectively. 
Layout is not critical, however, and 
the 'builder may use any layout that 
will permit fitting the various parts 
compactly into the particular case 
used. 

Mounting Parts : Only the two major 
components, the "Sub - SubOuncer" 
transformer and the Mallory RM -1000 
mercury cell are actually "mounted." 
The other parts, i.e., the transistor, 
the two condensers, and the resistor 
are allowed to more or less "hang 
free." Actually, the wiring is suffi- 
ciently compact so that the pressure 
between parts when the case is closed 
is adequate to hold them immobile. 

The transformer is mounted by- 
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cementing it to the case, using either 
Duco cement or general purpose radio 
service cement. 

A small "L" bracket is used to hold 
the mercury cell in place, pressing 
it against the side of the case. This 
bracket also serves to make electrical 
contact to the outer shell (positive 
terminal) of the . cell. 

Wiring: Special care must be exer- 
cised when wiring the oscillator unit, 
both to prevent damage to the tran- 
sistor and to the plastic case. Because 
so little' space is available for compo- 
nents, it was not found practicable to 
use a socket for the transistor, and 
soldered connections had to be made 
directly to the transistor leads. 

If the builder uses a somewhat 
larger case, so that a little "extra" 
space is available, it is suggested that 
a socket be used for the transistor, 
and that the transistor not be in- 
stalled until all wiring is completed. A 
standard 5 -pin subminiature tube 
socket is suitable for the CK722 tran- 
sistor (only three pins are used.) 

For best results, a small "pencil" 
type iron should be used. Keep the 
iron well- tinned and clean. Tin each 
wire or component lead prior to mak- 
ing the final connection, and use quick- 
ly soldered lap joints. 

The transformer secondary leads 
(black) should be arranged so they 
can be easily interchanged should 
such a step prove necessary during 
final testing of the completed unit. 

Once the oscillator wiring has been 
completed, and the unit tested, ex- 
posed connections may be effectively 
insulated by applying two or three 
coats of fingernail polish. Do not coat 
the negative terminal of the mercury 
cell, or the contact of the "key," how- 
ever! 

Assembling the "key ": The con- 
struction of the miniature "key" is 
clearly visible in the photographs and 
in the side view sketch given in Fig. 3. 
Required parts are a small machine 
screw (preferably one having a smooth 
head), a small compression spring, 
and a nut to fit the machine screw 
used. 

A small hole is drilled in the plastic 
case directly above the location of the 

mercury cell, and the key assembled 
so that contact is made with the nega- 
tive terminal of the cell when the 
key is depressed. 

Contact to the key is made by lap - 
soldering a wire to the side of the 
machine nut. This connection should 
be made before assembling the key to 
avoid melting the plastic case. 

For best results the threads of the 
machine screw above the section 
where the nut fits on should be filed 
smooth. Otherwise, there is a certain 
tendency to catch on either the spring 
or the sides of the hole (in the case). 

The side of the nut facing the bat- 
tery should be filed smooth to insure 
good positive contact each time the 
key is depressed, as well as to reduce 
the thickness of the nut. 

Testing And Adjustment 

Once all wiring is completed, care- 
fully check each connection to make 
sure there are no errors in wiring and 
that all joints are secure. Holding 
the earphone close to the ear, depress 
and release the "key" a few times. 

If oscillation does not take place, 
try reversing the secondary (black) 
leads of the transformer (T,). It is 
important that these leads be con- 
nected correctly to insure proper phas- 
ing of the feedback signal if oscilla- 
tion is to take place.; 

Should it still be impossible to ob- 
tain operation, it may indicate that 
good electrical contact to the battery 
is not made when the "key" is de- 
pressed, or that the battery, transis- 
tor, transformer, or some other part 
is defective. Check each part in turn. 
Since it may prove somewhat difficult 
to properly check the transistor, all 
tests may be concentrated on other 
parts, including the earphone and 
cord. 

In some instances it may be neces- 
sary to change the value of R,. Should 
this be the case, temporarily connect 
a potentiometer or resistance substitu- 
tion box in place of R adjusting the 
value until oscillation takes place. 
Then install a fixed resistor having 
the appropriate value. 

Because of the small size and con- 
struction of the "key" used this unit 

Fig. 4. Interior view of unit showing parts layout. 

CI 

RI 

BLACK 

R, -10 megohm, i/2 w. res. (see text) 
C, -.002 pfd. disc ceramic cond. 
C2 -.001 pfd. disc ceramic cond. 
B,- Mallory RM -1000 mercury cell 
T,- "Sub- SubOuncer" transformer (UTC 

w-SS03) 
V,- "p -n -p" junction transistor (Raytheon 

CK722) 

Fig. 2. Complete schematic of the submin- 
iature oscillator which uses a transistor. 

SMALL 
COMPRESSION SPRING 

PLASTIC CASE 

LEAD 
"LAP SOLDERED 
TO SIDE OF NUT 

ri 

SMOOTH HEAD 
MACHINE SCREW 

101®®®®A®é MACHINE NUT 
FILED FLAT 

1=11 i MALLORY TYPE 
RM -1000 
MERCURY CELL 

Fig. 3. Mechanical details for building 
the key to be used with the oscillator. 

should not be used exclusively in 
learning the radiotelegraph code. A 
standard hand -key (which, if desired, 
may be connected in place of the mini- 
ature key) should be used for regular 
practice sessions in order to develop 
a good "fist." Use the miniature key 
only for supplementary practice. 

When using the miniature key, try 
to simulate, as far as is practicable, 
the normal hand movements used with 
a standard hand -key. One technique 
is illustrated in Fig. 5. 

The oscillator is held lightly be- 
tween the thumb and middle finger, 
with the forefinger pressing on the 
"key." Code is sent using a normal 
wrist motion, not the motion of the 
forefinger alone. In order to do this, 
the thumb and middle finger (holding 
the oscillator) are allowed to flex 
slightly as the key is depressed. 

A little practice will enable almost 
anyone to acquire this technique.-{L 30 

Fig. 5. Correct position for operating oscillator. 
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HIGH PERFORMANCE HEADPHONE RADIO 

Over -all view of the home -built, battery - 
operated receiver with the headphones 
plugged into panel jack. A "Vari -Loop- 
stick" ferrite core antenna is used to in- 
crease sensitivity without adding stages. 

Construction details on a simple, compact receiver that 

uses a ferrite core antenna coil to increase sensitivity. 

SIMPLE radio receivers which pro- 
vide reception at headphone level 
retain a modicum of popularity, 

for there are occasions when solitary 
listening is desirable. Such sets are 
enjoyable as bedside radios in the 

home or in the hospital. They are 
welcome as a means of enabling the 
junior members of the family to tune 
in their individual program favorites 
and, in general, whenever others 
would be disturbed by a blaring 

ANT. 

RI 

R1 -2.2 megohm, I w. res. 
C1 -100 ppfd. mica cond. 
C2-350 ppfd. variable cond. (Large section 

of a dual unit may be used) 
C3 -250 µµíd. mica cond. 
C4 -.05 Aid., 200 v, cond. 
C5 -.002 pfd. mica cond. 
S1- S.p.s.t. switch 
B1 -#2 flashlight cell or two #1 cells in 

parallel 
B2 -30 volt battery (Burgess U20) 
E1- Double headphone, 2000 ohm impedance 

or higher 
Ant.- Automobile -type antenna or 1 /e" brass 

rod 4 ft. long. Ant. must be supported in 
vertical position 

Li- "Vari- Loopstick" ferrite core antenna coil 
L2 -7 t. #26 en. wire, spaced about 5/16" 

fròm L-i. Wind closespaced in either direc- 
tion. Fasten with Scotch tape (see text) 

V1 -1 T4 miniature tube 

Fig. 1. Complete circuit diagram of headphone set. A miniature 1T4 tube is used. 

Side view of the home -built receiver showing "Vari- Loopstick. " 
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speaker. Then too, these sets are 
often nice to take along on hiking and 
field trips. 

Compromises in the performance of 
small radio receivers have been ac- 
cepted as inherent in the simplicity 
of the circuit arrangement. The com- 
mon drawbacks have been broad tun- 
ing, lack of sensitivity, and weak re- 
ception. Additionally, the need for a 
long and cumbersome antenna has 
frequently proved an inconvenience. 
It is not necessary to resort to rela- 
tively complex multi -tube circuits in 
order to achieve a high order of per- 
formance. The utilization of a re- 
cently developed circuit component in 
a simple single tube hook -up results 
in an inexpensive receiver with excel- 
lent sensitivity and selectivity. A 
four -foot vertical rod antenna will 
bring in about the same number of 
stations that can be heard with the 
ordinary four -tube table radio. 

This has been made possible by the 
new high "Q" ferrite core antenna 
coils intended as a substitute for the 
much bulkier loop antenna commonly 
used in a.c. -d.c. radios. The higher 
the "Q" of a resonant circuit, the 
higher the e.m.f. developed across its 
terminals, other things being equal. 
The higher "Q" likewise implies 
sharper tuning response. Thus, an ap- 
preciable increase in the "Q" of the 
resonant circuit can be expected to 
pep up performance in much the same 
manner as the addition of a tuned r.f. 
amplifier. This is indeed the case and 
the experimenter who harbors any 
fixations regarding alleged limitations 
of simple receivers is due for a pleas- 
ant surprise: 

The schematic diagram, Fig. 1, is a 
conventional circuit. From casual in- 
spection one would not deduce any- 
thing unusual about it. A small 
amount of positive feedback is used in 

(Continued on page 172) 

Top chassis view of the set shows how the batteries are mounted. 
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AMATEUR'S 4 -TUBE MINIATURE 

SUPERHET 
By 

PAUL POPENOE, JR. 
W6IWM 

Fig. 1. Front panel view of the 5" x 6" x 9" superhet. 

WHILE articles on the construction 
of amateur transmitters appear 
quite frequently in the radio maga- 

zines, there is a general dearth of 
constructional articles on amateur re- 
ceivers. This is especially true of small 
portable receivers such as might be 
desired for use with a midget trans- 
mitter. The regenerative receiver is 
probably still widely used for portable 
work. However, those amateurs who 
have spent long hours operating on to- 
day's crowded bands realize the im- 
portance of a stable receiver with high 
selectivity, such as is obtainable only in 
a superhet. 

The receiver described in this article 
was designed specifically with the 
amateur radio operator in mind and 
contains no features which are not of 
use to the ham. Forty and eighty 
meters are the only bands covered, 
and no bandswitching or plug -in coils 
are required. The set uses four dual - 
purpose tubes in a double conversion 
superhet circuit with regenerative 
mixer and detector stages; it is small, 
being contained in a 5 x 6 x 9 -inch 
steel utility box; and it has a self con- 
tained selenium rectifier power sup- 
ply. 

Another factor that should please 
the ham is the low cost of this re- 
ceiver. Using first quality components 
throughout, the cost is approximately 
$40. At that price many hams could 
afford this as a second receiver in the 
shack or as a good little portable to 
take traveling. On the other hand, 
some may even find this set desirable 
for their main receiver since it has 
performance equivalent to receivers 
having from eight to ten tubes and 
costing many times as much. 

Is it difficult to build? This is the 
first question that will come to the 

February, 1954 

A compact unit which tunes the 

40 and 80 meter bands without 

bandswitching and has its own 

self-contained power supply. 

mind of many amateurs who have 
never built a receiver, or at least 
never a superhet. While this set is not 
one that should be recommended to a 
Novice for his first receiver (although 
it makes a dandy Novice job), any 
person who has sucessfully constructed 
several pieces of electronic equipment 
and who has a fair knowledge of high 
frequencies should have no difficulty 
in constructing this set. It is cer- 
tainly much less complicated in design 
and circuitry than many of the ama- 
teur transmitters published in the 
radio magazines. Also, it should be 
pointed out that a lot of specialized 
test equipment is not required for 
aligning this set. The only instruments 
used in the original alignment were a 
grid -dip meter and a communications 
receiver. One could probably get by 
with less. 

Circuit Description 

As shown in the diagram, Fig. 2, the 
input stage uses a type 6X8 miniature 
triode -pentode tube as oscillator and 
mixer. The mixer, using the pentode 
section of the tube, is regenerative 
with feedback obtained from a cath- 
ode tap on L, Regeneration is con- 
trolled by screen voltage variation 
from potentiometer R. Tuned circuit 
L, -C3 covers the entire range from 
3.5 megacycles to 7.3 megacycles in 
order to obviate the need for band- 
switching in the mixer circuit. A mica 
compression trimmer condenser is used 
to couple the antenna directly to the 
tuned circuit and may be adjusted for 
different lengths of antenna. The an- 
tenna lead is brought out to the front 
panel in a shielded plug which may 
be used to connect a fixed tuned con- 
verter for coverage of other bands. 

The high frequency oscillator, using 

the triode section of the 6X8, covers 
a frequency range of 5000 to 5800 kilo- 
cycles. The portion of the tuning range 
from 5000 to 5500 kc. beats with in- 
coming signals in the band 3500 to 
4000 kc. to give a mixer output fre- 
quency of 1500 kc., the first i.f. fre- 
quency. Likewise, the oscillator range 
from 5500 to 5800 kc. gives an i.f. of 
1500 kc. when mixed with signals in the 
7000 to 7300 kc. band. The oscillator 
tuning condenser, C7, is the main tun- 
ing control and is connected to the 
vernier dial on the panel. The eighty - 
meter band covers about two thirds of 
the dial and forty meters, one third. 
An iron slug -tuned coil, L3, is used in 
the oscillator circuit in order that the 
inductance may be adjusted to allow 
the tuning condenser to cover the 
proper range. 

Control grid injection of the oscilla- 
tor signal into the mixer is used. The 
condenser shown in the diagram as C, 
consists of a length of hookup wire, 
one end of which is connected to the 
oscillator grid and the other insulated 
end is wrapped two times around the 
wire going to the mixer grid. This ar- 
rangement was found to give adequate 
oscillator injection with no trace of 
pulling as the mixer tuning condenser 
was varied. The builder may wish to 
experiment with this to get greatest 
conversion efficiency; however, the two 
turns of wire should prove satisfactory 
in nearly all cases. 

A frequency of 1500 kc. was chosen 
for the first intermediate frequency 
for two principal reasons. First of all, 
1500 kc. i:f. transformers were readily 
available at the local radio dealers 
and secondly this frequency allowed 
coverage of both the 40- and 80 -meter 
bands without changing oscillator 
coils. Another advantage is that the 
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i17V.4.C. 

R, -1 megohm, 1/2 w res. 
R2, R- 22,000 ohm, 1/2 w. res. 
R3, R12, R14- 50,000 ohm pot 
R3- 39,000 ohm, 1/2 w. res. 
R3, R3- 15,000 ohm, 1/2 w. res. 
Re -82 ohm, 1/2 w. res. 
R3 -2.2 megohm, 1/2 w. res. 
R,3- 18,000 ohm, 1 w. res. 
R14 -10 megohm, 1/2 w. res. 
R1,.- 27,000 ohm, 1/2 w. res. 

r 
L 

C21 

R13 

R8 RIO 

1,5- 100,000 ohm, 1/2 w. res. 
R,,,- 270,000 ohm, V2 w. res. 
R1; -820 ohm, 1/2 w, res. 

CII C1 -3.30 µµfd. mica trimmer cond. 
C2, C5, C15 -100 wild. ceramic tond. 
C3 -140 µµfd, variable tond. 
C4 -See text 
C0-.1 Aid., 200 V. tond. 
C -50 µµfd. variable tond. 
C3 -130 Auld. zero temp. toe$. ceramic tond. 
C5, C13, C23 -.01 µfd. ceramic cond. 
C10 -C11 -20/40 ofd., 150 v., two- section, elec- 

trolytic tond. 
C,,, -50 µµfd. ceramic cond. 
C13, C13 -7-45 Auld. ceramic trimmer cond. 
C13 -50 µµfd. silver mica tond. 
C1 -300 µµfd. mica tond. 
C19, C20, C24 -.04 µfd., 600 v. tond. 
C2T-12 µfd., 150 v. electrolytic tond. 
C22 -500 µµfd. ceramic cond. 
11 -Open circuit phone jack 
L, -36 t., #24 en., closewound on 3 /4" dia. 

R15 

4 

V. 

polystyrene form. Tap at 3 turns from ground 
end 

L2--4 t., #24 en., closewound over ground end 
of L3 4-28 t., #28 en., closewound on 3 /e" dia. 
slug -tuned form 

L4- Broadcast type oscillator coil (Miller 
5841 -C) 

RFC1-2.5 mhy. r.f. choke 
S1- S.p.s.t. switch on R14 S1- S.p.s.t toggle switch 
CH, -5.5 hy., 50 ma. filter choke 
RECT. , -65 ma. selenium rectifier 
T, -Power transformer, sec. 117 v. @ 50 ma., 

6.3 v. @ 2 amp. 
T2 -1500 kc. slug -tuned replacement type i.f. 

trans. 
T3 -175 kc. replacement type interstage i.f. 

trans. 
T4- Output trans., 10,000 ohms to voice coil 
vi, V3 -6X8 tube 
V2 -6BE6 tube V4 -6.4K6 tube 

Fig. 2. Complete schematic diagram of the 4 -tube ham superhet. It uses standard parts and can be built for about forty dollars. 

image frequency is 3000 kc. away 
from the frequency being tuned. With 
the high selectivity of the regenera- 
tive mixer this means that little or no 
difficulty should ever be encountered 
with image interference. 

A miniature slug -tuned replacement 
type i.f. transformer is used at T,. This 
couples into a 6BE6 second converter 
tube which is used in a standard pen - 
tagrid circuit. In order to shift the 
first intermediate frequency to a sec- 
ond intermediate frequency of 175 kc., 
the oscillator section operates on a 
frequency of 1675 kc. An ordinary 
midget broadcast type oscillator coil 
with tap suitable for use with 6BE6 
was used here. While the oscillator 
could operate on 1325 kc. and still give 
the required i.f., the higher frequency 
is preferable since no harmonics of 
1675 kc. fall within the bands used. It 
is essential that the decoupling filter, 
Rs -C,5, be used since without it con- 
siderable trouble will be encountered 
with "birdies." 

The second intermediate frequency 
of 175 kc. was again chosen with the 
ready availability of components in 
mind. In this case a miniature i.f. 
transformer was not available so a 
regular sized interstage unit was used. 
The 175 kc. frequency has another ad- 
vantage in the higher numerical selec- 
tivity realized at the lower frequen- 
cies. 

Regeneration is used in the second 
detector circuit both to improve over- 
all selectivity of the set and to provide 
a source of the local oscillations re- 
quired for beat frequency reception of 
44 

c.w. signals. The pentode section of 
a 6X8 tube is employed as a grid leak 
detector. Feedback is obtained by 
means of a tuned -plate, tuned -grid os- 
cillator circuit using RFC,, C13, and 
C13 as tuning elements in the plate of 
the detector. This tuned circuit re- 
quires no special elements as RFC, is 
merely a 2.5 millihenry r.f. choke res- 
onated to the i.f. frequency of 175 
kc. by means of the two condensers. 
Although this arrangement has the 
disadvantage of causing a slight de- 
tuning of the i.f. stage, it has the very 
important advantage of not requiring 
any alteration of the i.f. transformer, 
T3. Control of regeneration is accom- 
plished by means of screen voltage 
variation using the 50,000 ohm poten- 
tiometer, R12. 

After the signal has been demodu- 
lated in the pentode section of the 
6X8, it is amplified in the triode sec- 
tion. Grid leak bias is used, so it is 
necessary to have the volume control, 
R34, in the plate lead of the detector. 

The signal is further amplified in 
the output stage of the set, which uses 
a 6AK6 tube. For space saving pur- 
poses no cathode bypass condenser has 
been used in this stage. If greater 
audio gain is required, the construc- 
tor may add a 25 microfarad, 25 volt, 
electrolytic condenser from the cathode 
of the 6AK6 to ground. The output 
transformer, T4, is an ordinary re- 
placement type unit. Since the origi- 
nal thought was to use headphones ex- 
clusively, the voice coil winding of the 
transformer is not shown connected in 
the diagram. It may be brought out 

to a jack, however, in case it is de- 
sired to use a dynamic speaker. 

For reasons of convenience and port- 
ability a selenium rectifier power sup- 
ply has been built into the set. Al- 
though this arrangement is quite 
satisfactory, it is virtually impossible 
to get rid of all a.c. hum. It is there- 
fore suggested that, where feasible, 
the power supply be constructed as a 
separate unit external to the receiver. 
One precaution that must be taken to 
insure a low hum level is to make 
sure that one side of the heater cir- 
cuit is grounded as shown on the 
diagram. 

The main power switch, S,, is in- 
cluded on the volume control, R,4. 
Switch 22 is a standby switch to turn 
off the high voltage supply during 
periods of transmission. 

Construction 
Mechanical construction of the set 

should be self explanatory from an ex- 
amination of the photographs. How- 
ever, certain features will be pointed 
out. The set is built on a 11/2 x 4% x 8 
inch aluminum chassis and contained 
in a 5 x 6 x 9 inch steel utility box. 
In order that the chassis may be 
moved freely in and out of its cabinet, 
it is necessary to remove the bottom 
flange of the utility box and make 
the side flanges slightly narrower. The 
panel is connected directly to the 
chassis and is held in place by the 
three potentiometers and phone 
jack located underneath the chassis. 
Mounted on the panel above the 
chassis are the mixer tuning con- 
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denser, the oscillator tuning condens- 
er, and the standby switch. The an- 
tenna input jack is mounted directly 
above the mixer tuning condenser. The 
oscillator tuning condenser, C;, is the 
main tuning control and is connected 
to the vernier dial. 

The top view photograph of the set 
shows the general arrangement of 
tubes and transformers. All parts have 
been located to provide for short leads 
in the r.f. wiring. The audio output 
transformer is located at the opposite 
side of the chassis from the power 
transformer in order to prevent induc- 
tive coupling between the two. 

The general arrangement of the wir- 
ing is shown in the bottom view of the 
set. It is desirable to employ minia- 
ture components as much as possible. 
Although the chassis size is small, the 
set is not overcrowded and no difficulty 
should be encountered in its construc- 
tion. 

Since each constructor will have his 
own techniques, wiring methods will 
not be discussed here except to men- 
tion the necessity for following good 
practices, such as making all r.f. leads 
as short as possible. Because of the 
design features no difficulty should be 
encountered with extraneous feedback, 
which often causes serious difficulty to 
the home constructor. 

Alignment 

The first alignment procedure to be 
suggested here requires the use of a 
standard modulated signal generator. 
The first circuit to adjust is the sec- 
ond i.f. transformer. With modulation 
on, the signal generator should be 
tuned to 175 kc. and its output coupled 
to the grid of the 6BE6. With the 
regeneration control, R,., at a low 
setting, the transformer, T;,, should be 
adjusted for maximum output from 
the set. Next, modulation should be 
removed from the signal generator 
and the regeneration control should 
be advanced to about the half way 
point. Condenser C. should be adjusted 
so the detector will oscillate at a point 
near zero beat with the 175 kc. signal. 
If no oscillation is obtained, various 

Fig. 3. Under chassis view. Miniature components are used throughout. 

settings of the regeneration control 
may be tried. If there is still no oscil- 
lation, or if it is not possible to tune 
close to zero beat, it will be necessary 
to add or remove capacity from C 
until C. will tune RFC, to 175 kc. 
This circuit is a sure -fire oscillator, 
and no trouble should be encountered 
with inadequate feedback. 

The next step in the alignment is 
the adjustment of the first i.f. trans- 
former, T2, and the setting of the fre- 
quency of the second oscillator. The 
signal generator is tuned to 1500 kc. 
and is connected to the antenna side 
of the mixer coil. Adjust C. to give 
a second oscillator frequency of 1675 
kc. This may be done by tuning the 
condenser while listening for the sig- 
nal. The signal will be heard at two 
different points. It is essential that 
the higher frequency point, corre- 
sponding to 1675 kc., be selected. Next, 
the slugs in T2 should be adjusted 
to pass maximum signal at 1500 kc. 

The final step of alignment 
consists of adjustment of the mixer 
and first oscillator. The slug in the 

Fig. 4. Rear view of receiver with component parts identified. 

first oscillator coil is adjusted to 
give a range of approximately 
5000 to 5800 kc. in the first oscilla- 
tor tuning control, C,. With the mixer 
regeneration control retarded and C, 
set to maximum capacity, tune the 
signal generator to 3500 kc. and con- 
nect it to the antenna terminal. Then 
adjust the slug in L. until a signal is 
heard; the oscillator should be operat- 
ing on 5000 kc. With the signal gen- 
erator set to 4300 kc. the signal 
should be heard when C, is nearly at 
minimum capacity, corresponding to 
an oscillator frequency of 5800 kc. If 
it is not possible to cover the full 
range, it may be necessary to decrease 
slightly the size of C8 and make a cor- 
responding increase in the inductance 
of L8. With the signal generator out- 
put reduced and loosely coupled to the 
input of the set, the mixer tuning may 
be checked. Advance the mixer regen- 
eration control until a slight pop is 
heard and then retard it to just be- 
low this point. It should be possible to 
peak up signals in the range 3000 to 

(Continued on page 114) 

Fig. 5. Top view of chassis illustrates the uncrowded layout. 
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* 
Fig. 1. Author holds compact radiotelephone rig. Controls are identified in text. 

Bandswitching for 10, 20, and 75 meters, push -to -talk 

operation, and circuit metering are features of this rig. 

,1 ND DON'T tell me you're only 
using an 8 -foot whip! . . . not 
with the signal you're putting in 

here, old man." That's the kind of re- 
port that warms a ham's heart, when 
he's running low power into his home - 
brewed mobile rig. The mobile -ing as- 
pect of ham -ming has really caught on 
and the same guy who has concen- 
trated on running a full kilowatt into 
a rhombic is getting a brand new kick 
out of an old hobby by discovering that 
he can "work out" to lots of DX with 
only 20 or 25 watts and a length of 
steel rod. 

The bug hit me, hard, after giving 
loads of S9 reports and tape recorded 
QSL's to mobiles in all states and DX 
countries. It looked like another way 
to have fun with the gear and, al- 
though the XYL insists I went mobile 
only because I wouldn't tear myself 
away from the rig long enough to drive 
her to market, it has really given us 
both hours of good fun. I offer the fol- 
lowing detailed recipe for my "home - 
brew" to any ham who is thinking of 
going mobile, in the hope that some 
of the ideas employed in this rig may 
help clarify and simplify some ideas of 
his own. This rig is a complete and 
compact radiotelephone transmitter 
with all the features of a big rig, con- 
taining bandswitching for 10, 20, and 
46 

75 meters in all stages, push -to -talk 
operation, circuit metering, and con- 
venient controls. 

In planning any installation, one 
must first attempt to predict many of 
the problems which may arise, thereby 
constructing the equipment in such a 
fashion as to preclude all anticipated 
difficulties. For example, I was very 
much concerned about the ability of 
my automobile generator to maintain 
the serviceability of the battery after 
an extended period of mobile opera- 
tion. Coasting transmitter tube fila- 
ments can really "whiff up the juice" 
during standby . . . 20 to 30 watts of 
wasted power which, as any one who 
has left the car radio on overnight 
will tell you, can stimulate a call for 
a tow! Not being a traveling sales- 
man and using the car mostly on week- 
ends I couldn't depend on the genera- 
tor for recharges. Living in an apart- 
ment house in the city, I had no power 
facilities for a battery charger. I didn't 
want the expense of a "police- type" 
low cut -in generator. The anticipated 
difficulty then was dead battery trou- 
bles. The solution to this problem 
seemed to be instant -heating filament 
type tubes for the rig, tubes which 
illuminate and draw filament current 
only during transmit periods. So, with 
the exception of the oscillator tube, all 

By 

LEON A. WORTMAN, W2LJU 

tubes are completely shut off during 
standby. The oscillator tube is a heater 
type tube for two reasons : minimiza- 
tion of drift due to sudden heating con- 
ditions, and simplicity of harmonic os- 
cillator design. 

The r.f. lineup is a 6AQ5 harmonic 
oscillator capacity coupled to a 5516 
final amplifier. The audio modulator 
is a carbon button mike transformer 
to push -pull 2E30's. The modulator 
operates in class `B" for maximum ef- 
ficiency and minimum plate current 
drain consistent with good audio quali- 
ty. It supplies more than sufficient 
audio power to fully modulate the final 
r.f. amplifier without making it neces- 
sary to shout one's head off. The 30- 
volt bias for the modulator is obtained 
from a small hearing aid type "B" bat- 
tery. The battery is moupted on the 
underside of the chassis with a clamp 
such as is used for mounting electro- 
lytic condensers. Because of the ex- 
ceedingly small and intermittent cur- 
rent drain while transmitting, the bat- 
tery's life is almost as long as its shelf 
life. 

Like nine out of ten hams who "roll 
their own," I always expect to have to 
yank out an installation regularly 
in anticipation of troubleshooting. 
Whether or not we eventually have to 
do any troubleshooting isn't important 
at the moment. What is important is 
planned accessibility to the rig and its 
"innards." Therefore, the mechanical 
layout of this rig and the technique of 
its installation was decided upon as 
shown in the accompanying illustra- 
tions. The eptire rig is built into a 
grey hammertone finish 5" x 6" x 9" 
aluminum box with removable top and 
bottom cover plates. An aluminum 
chassis was bent, ,using a vise for the 
purpose, to fit the inside 6" x 9" di- 
mensions of the box. The chassis is 
made to be approximately 1" short in 
its longest dimension, with the short 
end at the front of the box to make 
adequate room for mounting the front 
panel controls. Half -inch flanges on 
the sides of the chassis enable it to be 
rigidly mounted. The parts and tube 
layouts are not critical so an actual 
template plan is not included here. 
Simply make certain to use the shield 
between the oscillator and the final 
tank coils. This minimizes the mutual 
coupling between the two circuits, elim- 
inating this possibility as a cause for 
the final stage to behave as a tuned- 
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plate, tuned -grid oscillator. The shield 
for the oscillator tube is included in 
the mechanical design for the same 
reason. The modulator tubes should 
also be shielded to minimize their ability 
to pick up r.f. energy due to their prox- 
imity to the final amplifier. No other 
shielding was found necessary in the 
rig. Adequate r.f. bypassing is given by 
the condensers shown in the diagram. 
The small antenna changeover and fil- 
ament power relay should be mounted 
on the side of the box midway between 
the coax antenna connectors and the 
final tank coils to minimize losses and 
maintain high efficiency. 

The bandswitch is assembled from 
a Centralab (or its equivalent) parts 
kit consisting of an index assembly 
(Type X). Fig. 3 shows how the wafers 
are assembled with the switch piercing 
the vertical shield plate which sepa- 
rates the oscillator coils from the final 
r.f. coils. The oscillator coils use a 
solder lug type terminal strip for their 
common terminus and as a convenient 
tie point for the .01 -µfd. disc -type r.f. 
bypass condenser C,,. The Bakelite 
wafer section closest to the front panel 
serves as the band selecting terminus 
for the oscillator coils L_, L:,, and L.. 
The final tank coils L6, La, and L. use 
two Bakelite wafers for bandswitch- 
ing. The output coils Le, L9, and L,a 
use the stator of C,: as their common 
terminus and the ceramic switch wafer 
for band selecting. For convenience, 
neatness, and because of their low cost, 
all coils are B & W "Miniductors." For 
those who wish to wind their own, data 
is given in the parts list. RFC, is a 
parasitic choke. RFC_ is an r.f. choke 
for shunt feeding the type 5516 tube. 

A rather unique feature, which is 
usually overlooked, was incorporated 
quite simply. Its inclusion greatly en- 
hances its operability. When making 
adjustments on the rig, while working 
a local who is giving you air checks, 
it's a terrible nuisance to run back and 
forth from the trunk to the dashboard 
throwing switches for "transmit -re- 
ceive" and listening for the comments 
before running back to the trunk for 
another adjustment. I obviated that 
inconvenience by running an extra line 
in the power cable which interconnects 

Fig. 3. Top view of rig housed in 5" x 6" x 9 

R,- 100,000 ohm, 1/2 w. res. 
R2- 100,000 ohm, 1 w. res. 
R,- 18,000 ohm, 1 w. res. 
R Ra, R -50 ohm, Vi w. res. 
R 8000 ohm, 2 w. res. 
R.,-30,000 ohm, 50 w. variable res. 
C cl-100 µµtd. mica cond. C C,5 -.01 Aid. disc ceramic cond. 
C;,, C,1 -100 µµEd. var. cond. 

Ca, Cr, Cr, C13 -.005 Aid. mica cond. 
Ca, C,,, -.002 Aid. mica cond. 
C,2-140 µµfd. var. cond. 
S1- Ganged bandswitch (assembled from Cen- 

tralab kit -see text) S- D.p.d.t. toggle switch 
sa, S,- S.p.s.t. toggle switch 
1,- Microphone handset jack 
J. -Coax connector to receiver ant. post 
13-Coax connector to whip antenna 
P4-6 -pin male connector (cable to remote con- 

trol box and power supply) 
5O4-2 -pin female connector (for headset or 

speaker in car trunk) 
Xtal: Crystal for operating frequency (see 

text) 
T1- Single -button microphone -to- push-pull grid 

trans. 
T2-Mod. trans. 10,000 ohms c.t. to 3000 

ohms, 10 w. (Thordarson T -21M52 or 
equiv.) 

RL1- D.p.d.t. miniature, 6 v. d.c. coil clay 
(Advance Type K1504 RF) Mi 100 ma. d.c. meter, 1" dia. 

L, -16 t. #22 en., 1/2" dia., 1/2" long (or B & 
W Miniductor #3004 -same coil used for 
all bands) 

t. #18 en., s /s" dia., 1" long (or B & 
W Miniductor #3006 -for 10 m. ose. tank) 

L -16 t. #18 en., 1/2" dia., 1" long (or B d 
W Miniductor #3003 -for 20 m. osc. tank) 

Lt, L -64 t. #22 en., s /s" dia., 2" long (or 
B b W Miniductor #3008 -for 75 m. osc. 
tank) 

L -8 t. #18 en., 5 /e" dia., 1" long (or B & W 
Miniductor #3006 -for 10 m. final tank) 

L -20 t. #22 en., s /s" dia., 11/4" long (or 
B H+ W Miniductor #3007 -for 20 m. final 
tank) 

L4, -3 t. insulated wire wound on outside of 
L (10 m. ant. link) 

L, -4 t. 1/2" "Miniductor" inserted in L6 (20 
m. ant. link) 

L,, -10 t. 1/2" " Miniductor" inserted in L; (75 
m. ant. link) 

RFC4-1 /shy., 125 ma. parasitic choke 
RFC2-2.5 mhy., 125 ma. r.f. choke 
B,- Hearing -aid battery (see text) 
V, -6ÁQ5 tube 
Vo-5516 tube 
V3, V, -2E30 tube 

Fig. 2. Complete schematic. Coil data is provided for those who "roll their own." 

the dashboard mounted remote -control 
box and the rig itself. That extra line 
is connected to the "hot" side of the 

" aluminum box. 

receiver's voice coil. With all "trans- 
mit- receive" controls of the remote - 

(Continued on page 176) 

Fig. 4. Roomy layout makes construction and servicing easy. 
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Fig. 1. The new Phil - 
co u.h.f. sweep gen- 
erator for TV service. 

THE service technician's need for 
u.h.f. test equipment has increased 
rapidly with the speedy expansion 

of u.h.f. broadcasting. Presently u.h.f. 
tuners are being used in steadily in- 
creasing numbers, with many types 
requiring repairs or some alignment. 

Since the ordinary v.t.v.m., mul- 
timeter, oscilloscope, tube tester, etc. 
can be used for u.h.f. set servicing as 
well as for v.h.f., the only special 
piece of equipment needed is a u.h.f. 
signal or sweep generator. 

Until recently, there were no rela- 
tively inexpensive u.h.f. signal or 
sweep generators designed specifically 

Fig. 2. A u.h.f. test equipment setup 
for troubleshooting the various sec- 
tions of a u.h.f.-v.h.f. TV receiver. 

Fig. 3. Checking a u.h.f. tuner with a 
v.h.f. tuner and u.h.f. sweep generator. 

U.H.F SWEEP GEN. 

MIXER 
GRID TEST 
POINT 
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DAN LERNER and WINSTON STARKS 
Test Equip. Section, Philco Accessory Div. 

How to troubleshoot TV u.h.f. tuners and converters 
with a service -type u.h.f. sweep or signal generator. 

for TV servicing (see "U.H.F. TV Test 
Equipment," May, 1953, RADIO & TELE- 
VISION NEws.) However, such equip- 
ment is now available (an example is 
shown in Fig. 1), and the service tech- 
nician needs to know how to use it for 
servicing u.h.f. tuners and receivers, 
as well as for other possible uses. 

Troubleshooting a U.H.F. Set 

A quick check of the r.f. and ii. 
operation of a u.h.f.- v.h.f. TV receiver 
may be obtained by simply feeding the 
u.h.f. sweep into the u.h.f. antenna ter- 
minals of the set, and observing the re- 
sponse at the check points indicated 
in Fig. 2. It will be noted that all 
the response curves taken at these 
various test points are inverted. This 
is because the rectified signals at the 
mixer grid, the video detector, and the 
picture tube grid are normally of 
negative polarity. Since this is the 
case, it is also common practice to 
make crystal detectors and probes pro- 
duce an inverted wave in order to be 
consistent. 

The setup shown in Fig. 2 permits 
checking the r.f. and i.f. over -all re- 
sponse curve and sensitivity at the 
picture -tube cathode or grid. If the re- 
sult is below normal, then the scope is 
moved to the video detector. To avoid 

Fig. 4. Checking a u.h.f. TV tuner 
with a v.h.f. detector and scope. 

loading down the circuit, it is desir- 
able to connect the scope to the video 
detector through a resistance of about 
6800 ohms. If the response is not nor- 
mal at the video detector output, the 
scope input is moved to the mixer 
grid test point on the v.h.f. tuner. 
Here again, it is important to connect 
through a resistor -in this case about 
47,000 ohms. If we do not get a 
satisfactory response at this point, 
the trouble must be in the v.h. #. or 
the u.h.f. tuner. If a v.h.f. signal from 
a v.h.f. generator is available, it can 
be fed in at the v.h.f. terminals, by- 
passing the u.h.f. tuner. If this gives 
satisfactory results, the next step is 
to check the u.h.f. tuner. 

Figs. 3 and 4 show test hookups 
which can be used to check u.h.f. 
tuners or converters without the use 
of a television receiver. Although the 
setup in Fig. 4 could be used to align 
a u.h.f. tuner or converter, do not at- 
tempt alignment unless you have the 
manufacturer's specific alignment in- 
structions. The basic principles of 
alignment of tuners at u.h.f. is very 
much the same as at lower frequen- 
cies; however, many u.h.f. tuners in- 
corporate special gimmicks and ad- 
justments whose purpose should be 
understood before attempting adjust- 
ment. There is usually some provi- 
sion for high and low frequency oscil- 
lator tracking. There will sometimes 
be a gimmick, consisting of two 
twisted wires, which may be used to 
adjust the oscillator feedback. There 
may also be small movable "tabs" or 
plates which affect oscillator tank 
balance and feedback. Such adjust- 
ments are sometimes used to elimi- 
nate "holes" or dips in the tuner curve 
due to absorption effects and falling 
off of converter oscillator output. The 
u.h.f. tuner will usually have some 
form of tuner r.f. preselection between 
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the mixer and the antenna. This cir- 
cuit should have adjustments such as 
a high- frequency trimmer and per- 
haps slotted rotor plates, in the case 
of condenser tuning, which can be 
"winged" to provide low and midband 
r.f. tracking. 

The setup of Fig. 3 shows how a 
u.h.f. sweep generator can be used to 
check the response and relative gain 
of a u.h.f. tuner or converter. In this 
case, the output of the u.h.f. tuner 
goes to a v.h.f. tuner which serves as 
a test standard. The rectified signal 
at the mixer grid of the v.h.f. tuner 
is viewed with an oscilloscope. The 
response curve is the result of the 
combined response of the u.h.f. and 
v.h.f. tuner. Of course, this does not 
give the true response of the u.h.f. 
tuner, but does serve as a means of 
comparison to determine if the u.h.f. 
tuner is faulty. With the u.h.f. tuner 
in this setup, crystals and tubes may 
be changed while observing their ef- 
fect on the response and relative gain. 
A tuner known to be of good quality 
may be placed in the setup, and the 
generator and oscilloscope settings 
can be marked and standardized as a 
means of future comparison and eval- 
uation. 

To check the true characteristics of 
the tuner, it is necessary that the 
tuner output be detected without go- 
ing through other circuits. Fig. 4 
shows how this can be accomplished 
by using a detector followed by a 
scope amplifier of good low- frequency 
response. The scope amplifier is usu- 
ally needed in this setup to amplify 
the detector output to operate the 
oscilloscope. The value of the detector 
output resistor should be approximate- 
ly 100,000 ohms. 

Many u.h.f. signal and sweep gen- 
erators have a 50- or 75 -ohm output 
rather than 300 -ohm output. In order 
to go from the 75 -ohm output of the 
generator to the 300 -ohm input of the 
tuner, a u.h.f. matching transformer 
must be used as shown in the hook- 
up of Figs. 3 and 4. Such matching 
transformers are available from some 
test equipment manufacturers, and 
one is shown in Fig. 8; its schematic 
diagram is shown in Fig. 5. 

U.H.F. Frequency Calibration 

It is possible to mix signals, as 
shown in Fig. 6, in a way that will 
permit accurate spot calibration of 
generator frequencies. A v.h.f. marker 
generator (using harmonics) or a 
u.h.f. marker generator may be used 
to inject a marker or calibration sig- 
nal into the line as illustrated. It is 
accepted practice to calibrate sweep 
generators with the sweep width set 
at minimum. When the sweep and 
marker generators are tuned to ap- 
proximately the same frequency, a 
beat will be observed on the scope. 

A u.h.f. television station can be 
used to get an accurate frequency 
calibration point without a calibration 
standard by tuning the u.h.f. genera- 
tor for the beat indication on the 
scope as shown in Fig. 6. This fre- 
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Fig. 5. Schematic diagram of a 75 -ohm 
to 300 -ohm matching transformer de- 
signed for use at ultra -high frequencies. 

quency will be the picture carrier fre- 
quency of the television station. 

In all the u.h.f. setups and measure- 
ments which have been discussed, it is 
necessary that special care be taken 
to make good connections and to in- 
sure that all lines are properly ter- 
minated. In cases where a match 
must be made between a 75 -ohm line 
and a 300 -ohm line, a transformer 
should be used. If 300 -ohm lines in 
a setup are too "hot" (very high 
standing -wave ratio), they may be 
cooled off by inserting a 3 or 6 db 
pad in both ends of the 300 -ohm line. 
The insertion of a 6 db attenuation 
will cut the available signal in half. 

U.H.F. Delay Lines 

A u.h.f. sweep generator may be 
used with a delay line to make numer- 
ous tests at u.h.f. The setup shown 
in Fig. 7 can be used for measuring 
standing -wave ratios produced by 
transmission lines or by the terminat- 
ing device at the end of a line. 

The curve on the scope shown in 
Fig. 7 would be a straight line for a 
perfect termination of the delay line. 
If the termination Z is not 75 ohms 
(for the 75 -ohm delay line used) and 
is not a pure resistance, then there 
will be ripples on the curve as shown. 
As might be expected, the SWR is 
equal to : 

distance from base line 
to largest ripple peak Y 

SWR = distance from the base X 
line to adj. minimum 

It should be remembered that the 
scope sweep is actually a representa- 
tion of varying frequency, so that as 
the generator goes through its sweep, 
there are points of minimum and 
maximum SWR. (The termination 
varies with frequency.) Checking the 
SWR by this method gives a good 
approximation only if minimum and 
maximum points are taken as close 
together as possible. Obviously, there 
is some error because the minimum 
and maximum do not occur at the 
same frequency. The error can be 
minimized by using a longer delay line 
to produce more reflected waves which 
will be closer together on the scope 
trace. The limit to making the line 
longer is the loss which occurs in the 
line which makes the termination ap- 
pear better. 

The setup in Fig. 7 is also ideally 
suited for delay line measurement of 
the velocity of propagation of a trans- 
mission line. To measure the velocity 
of propagation of a line, cut it to a 
known length (preferably 25 to 100 

U.H.F. GENERATOR 
TO BE CALIBRATED 

NO.1 CALIBRATION 
STANDARD -U.H.F AIR 
SIGNAL 

L.H.F. TV RCVR 
USED AS A 
CALIBRATION 
ZERO -BEAT 

DETECTOR 

.,. TO VIDEO. 
DETECTOR 

SET FOR MINIMUM 
SWEEP WIDTH 

9001E 

UN.E TRANS. 
OR BALUN 

NO.2 CALIBRATION STANDARD ZERO -BEAT MONITOR 
4TH B 5TH HARMONICS 
OF A V.H.F. MARKER GEN. 

BEAT FRED. INDICATES 
CALIBRATION POINTS 

XOR. VERT, 

Fig. 6. Shown here is the setup for cal- 
ibrating a u.h.f. sweep or signal gen- 
erator using two different standards. 

U.H.F SWEEP GEN. 

BASE LINE-- 

FI 

SPECIAL U.H.F. DETECTOR 

U.H.E DELAY LINE SOFT. OF 75f1 LINE TO IMPED- 

IIM` ANCE °ZT 
UNDER TEST 

SMIELO 

Fig. 7. Test setup for standing -wave 
ratio measurements with a delay line. 

feet), and substitute it as the delay 
line. Then, the far end of the line 

(Continued on page 191) 

Fig. 8. External appearance of the u.h.f. 
matching transformer shown in Fig. 5. 
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PAGES FROM A TAPE EDITOR'S 

NOTEBOOK 

Fig. 1. Audio Instrument's unit permits the use of controlled 
echo, with audio perspective and reverberation time variable. 

Part 4. Concluding article covers a number of "tricks" for 

which tape is useful and how such effects can be obtained. 

THE recording engineer, being equal 
parts scientist and artist, has never 
failed to take a new piece of equip- 

ment and endow it with even greater 
virtues than those imagined by its in- 
ventor. Never was this truer than in 
the few years since the advent of mag- 
netic tape. The techniques described 
here have all been developed since the 
introduction of tape, although some of 
them are equally applicable to other 
media as well. 

It has become increasingly common 
for small U. S. recording companies 
to buy master tapes from European 
record companies and radio stations, 
and to transfer them to commercial 
LP discs for release in this country. 
These transactions have enabled tre- 
mendous savings in talent costs, but 
they very often have created equally 
tremendous headaches for the dubbing 
engineer, who must translate these 
foreign tapes into a commercially ac- 
ceptable LP record for American au- 
diences. 

A common problem is the matter of 
tape width. Our tape is 1/4 -inch wide, 
while some European tape is 7 milli- 
meters, just a fraction larger. Some 
American -made tape machines are 
equipped with guides which are large 
enough to permit the 7 -mm tape to 
pass without binding, but for machines 
which do not, the only cure is to re- 
move the guides and turn them down 
on a lathe until they fit. 

The next big problem is that of over- 
all sound quality. European practice 
differs widely from American tech- 
nique in the matter of studio acoustics, 
microphone placement, equalization, 
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and recording characteristics. Here the 
engineer and recording director must 
experiment with equalizing devices un- 
til an aural check satisfies them that 
they have the desired sound. 

Finally there is the question of musi- 
cal pitch. The standard pitch employed 
almost everywhere in this country is 
known as the Stuttgart pitch, and re- 
fers to a middle A pitched at 440 cps. 
But there have been many other sys- 
tems of octave nomenclature employed 
throughout musical history, in which 
A has varied all the way from 415 to 
454.7 cps, and practice among Euro- 
pean orchestras still varies widely. 
This situation is further complicated 
by the fact that tape speeds will vary 
somewhat, due to instability of the 
power frequency supplying the record- 
ing equipment. 

Thus there has arisen the need for 
some means of altering the pitch of 
tape recordings, i.e., of varying the 
speed of the tape during playback. 
This can be accomplished by discon- 
necting the synchronous capstan mo- 
tor from its usual 60 -cycle supply and 
feeding it instead from a variable - 
frequency power supply which will op- 
erate anywhere between perhaps 55 
and 65 cycles. The power pack for the 
amplifier, of course, remains on the 
regular power source. The local sup- 
ply can be a motor -generator set, but 
a much more satisfactory arrange- 
ment consists of a very stable audio 
oscillator followed by a power ampli- 
fier of sufficient output to drive the 
capstan motor. With this system on a 
professional machine, it is possible to 
vary the pitch nearly a half -tone in 

By 
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either direction before the motor falls 
out of synchronization and begins to 
hunt. This arrangement is equally ap- 
plicable to disc reproduction, with the 
same precaution that the variable sup- 
ply must feed the turntable motor 
only. 

Another stunt employing tape has 
made life a little easier for sound - 
effects men in radio, television, and 
motion pictures. Most of the brief ef- 
fects such as gun shots, footsteps, and 
door slams are produced in the studio 
as required during a performance. But 
there are many other background 
sounds of longer duration such as the 
noise of a cheering crowd, or of city 
traffic, or perhaps of the rolling surf 
which are usually reproduced from re- 
cordings. Since these are usually ten - 
inch records, with a playing time of 
around three minutes, a scene will 
often run longer than the record. In 
such cases, it has been the practice in 
the past to use two identical records, 
and to fade from the end of one to the 
beginning of the other as required. But 
since most sound -effects setups contain 
only three turntables, and two of them 
may be in use for a single background 
effect, the operator is then severely 
handicapped. 

But none of this is necessary when 
the sound is recorded on a continuous 
tape loop. Such a loop is made by first 
dubbing a few seconds of the desired 
sound from disc to tape. Then the be- 
ginning of the tape is spliced to the end 
of it to form a loop whose length will 
just permit it to be threaded around 
the supply reel, past the heads and 
capstan, around the takeup reel, and 
then directly back to the supply reel. 
This is illustrated in Fig. 3. A little 
experimenting will be necessary to de- 
termine which tape length works best 
with a given machine, and it may be 
necessary to disable the supply and 
takeup motors to prevent their racing. 
It is of course possible to record sev- 
eral effects simultaneously on the 
same tape with this system, thus pro- 
ducing results which would require a 
very elaborate turntable setup in the 
studio. 

An effective method of noise reduc- 
tion has been developed by Paul H. 
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Hickin of the RCA Victor studios. It 
consists simply of reversing the tape 
and playing it with the plastic base 
against the head. This results in a re- 
duction in level which discriminates 
against the higher frequencies, as 
shown in Fig. 2. A considerable high - 
frequency roll -off and eventual cut -off 
is achieved, with the exact shape of 
the response curve dependent upon the 
operating speed of the tape. It is im- 
portant that the tape when played in 
this fashion have no patch -type splices, 
as these would raise the oxide further 
from the head as they passed it, result- 
ing in-skip effect. The usual procedure 
is to make a conventional dub onto 
tape from the noisy source, and then 
to make a second dub from the first, 
playing the first one back with the 
base in and oxide out. The first tape is 
then discarded or held for protection, 
and the second copy edited for ticks 
and pops. 

Numerous other interesting and 
useful effects may be obtained with- 
out any equalizers other than the pre - 
emphasis and de- emphasis circuits in 
the tape machines themselves. If a 
machine has plug -in or switch -in 
equalizers available for the various 
speeds at which it operates, it is possi- 
ble, and sometimes desirable, to use 
some playback equalization other than 
the theoretically correct one. 

Re- recording at some multiple or 
fraction of the original recording 
speed will also alter the response 
characteristic. If a tape is reproduced 
at twice the speed at which it was 
recorded, for example, and a dub 
made at twice the speed it will be 
played back, the pre- emphasis and de- 
emphasis curves are each displaced an 
octave from their normal positions, 
and they will no longer be exactly 
complementary. The differences will 
depend upon the equipment used and 
the speeds at which it is operated. A 
little experimentation along these 
lines will afford several response 
curves which are useful for special 
applications. 

The progress of tape recording char- 
acteristics has followed a very similar 
pattern to that of disc and film re- 
cording, with each studio having its 
own concept of the ideal. While stand- 
ardization would be highly desirable, 
the recording engineer meanwhile can 
take advantage of the lack of it. For 
if he has at his disposal several tape 
machines of different manufacture, he 
almost certainly has an equal number 
of different reproducing characteris- 
tics. There again he can give his 
clients a choice of several variations 
in sound quality without the addition- 
al expense of external equalizers. 

There are several methods for the 
addition of controlled reverberation to 
recorded material in general commer- 
cial use. One of these consists of an 
electroacoustic drive mechanism, 
such as that found in a loudspeaker 
or disc record cutter, which is at- 
tached to one end of a set of taut 
springs made of various gauges of 
piano wire. The other end of the 

February, 1954 

springs is connected to a reproducer 
mechanism, such as a contact micro- 
phone or phonograph pickup. The vi- 
brations set up in the springs result 
in a sound which approximates that 
of an echo. 

The method which is most common- 
ly used, when space permits, is the 
echo chamber. This is essentially a 
highly reverberant room containing a 
loudspeaker and a microphone. The 
amplifier which drives the loudspeak- 
er is bridged across the program 
source. In live recording this may be 
a single microphone channel or the 
output of the entire mixer. In re- 
recording, the source will be the play- 
back equipment. In either case, the 
sound from the loudspeaker is reflect- 
ed many times in the echo chamber 
and picked up by the microphone, 
from which it is fed back to the con- 
sole to be mixed with the original 
sound in whatever proportion is de- 
sired. 

The various ways in which an echo 
chamber can be used to alter the 
sound of a recording have been thor- 
oughly explored in recent years, and 
hardly a popular recording is made 
today which does not make some use 
of this effect. For many years the 
reverberation chamber has been stand- 
ard equipment in motion -picture and 
broadcasting studios. 

But even for this well -known device 
additional uses have been discovered 
with the advent of tape. A problem 
which has often troubled recording 
companies, when issuing a record of a 
broadcast or other performance where 
an audience was present, is how to 
eliminate the applause at the end of 
the music. If a slow fade is made, 
some of the applause will sneak 
through and prove somewhat annoy- 
ing to the home listener. With a fast 
fade, the reverberation on the last 
note will sound clipped and unnatural. 
But the combination of tape and an 
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Fig. 2. The effect of frequency response 
of tape reproduction at various speeds, 
due to playing back the tape with the 
base against the reproduce head. See text. 

echo chamber has obviated this trou- 
ble. The tape is edited so that all of 
applause is removed and replaced by 
blank tape. This of course results in a 
sharply cut off final chord, but the 
lost reverberation is restored by the 
echo chamber. A sample of the play- 
back output is bridged to the cham- 
ber in the usual manner and returned 
to a mixer channel. Just as the silent 
tape approaches the playback head, 
the return from the echo chamber is 
faded in to supply the missing rever- 
beration. Often extensive rehearsal is 
necessary to achieve a natural effect, 
but when the sound of the echo cham- 
ber is equalized to approximate the 
sound of the original auditorium, and 
when the cross -fading between the 
source and the echo are smoothly 
achieved, the result will be a finely 
decaying reverberation which will 
match the music preceding it. 

The arrival of LP and EP has 
caused the use of this trick to become 
an everyday occurrence. On an EP, for 
example, there is available a maxi- 
mum playing time of about eight min- 
utes, while that of a 12 -inch standard 
disc is around five minutes. This 
means that it is possible to record 

(Continued on page 98) 

Fig. 3. Continuous tape loop permits reproduction of background sound effects 
for much longer periods than heretofore available on ten -inch recorded discs. 
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Fig. 1. Typical color TV chassis. 

By 

WI.LTER H. BUCHSBAUM 
Television Consultant 

RADIO & TELEVISION NEWS 

Basic alignment and adjustment information applicable 

to practically all color TV sets soon to be available 

NOW that many TV manufacturers 
have announced plans for color set 
production in 1954, the service as- 

pects of color TV are gaining new im- 
portance. Actually, there are two dis- 
tinctly different functions which the 
service technician performs. One func- 
tion is the installation and adjustment 
of the set; the second function is trou- 
bleshooting and repairing defects. 

Installing and aligning color receiv- 
ers (see Fig. 1) is much more complex 
than in monochrome work and each 
manufacturer will provide detailed in- 
structions with his receiver. Certain 
adjustments and alignment data, how- 
ever, apply for almost all sets and will 
be required with every new color in- 
stallation. Such data is presented here 
as it applies to those receiver sections 
which differ from the monochrome TV 
circuits. Conventional adjustments 
such as height, width, horizontal or 
vertical synchronization, etc., are not 
covered here. 

Fig. 2 shows the essential portions in 
a color receiver, indicating their se- 
quence and interdependence. The "B+" 
power supply, heater, and d.c. distribu- 
tion are omitted here. The typical color 
receiver requires considerable adjust- 
ment and precise alignment in five dif- 
ferent sections as listed below: 

1. I.F. section. The i.f. response is 
critical and accurate trap setting is 
essential to avoid color interference. 

2. Color synchronization section. 
Here the color reference burst must be 
used to control the phase and fre- 
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quency of the local color subcarrier os- 
cillator. This section usually uses a.f.c. 
and is similar to the horizontal oscil- 
lator in a monochrome set. 

3. Decoding section. In this part of 
the set the color signals are removed 
from the subcarrier and transformed 
from the "I" and "Q" signals into volt- 
ages corresponding to the three colors. 

4. Chromaticity amplifiers. The color 
signals are amplified, certain bandpass 
responses are required, and color in- 
tensity adjustments are needed. 

5. Picture tube components. For a 
tri -color tube this is the most complex 
adjustment of all, requiring both elec- 
trical and mechanical settings which 
affect each other and must be opti- 
mized for good color reproduction. The 
purity coil, field neutralizing coil, de- 
flection yoke, and positioning magnets 
must be carefully set for correct pic- 
ture tube operation. 

While it is not possible to give a de- 
tailed and complete procedure for 
these five alignment problems as they 
apply to each individual color receiver, 
this article does give the technician 
the data needed to set up a color re- 
ceiver in the customer's home and get 
it working right. 

I.F. Alignment 
Although it may not be obvious, the 

i.f. section of a color TV set is some- 
what different from its monochrome 
counterpart. The reasons for this are 
the requirements that the color sub - 
carrier must be amplified along with 

COLOR 

RECEIVER 

ALIGNMENT 

the video and sound carrier and that 
there must be a constant phase delay 
throughout the passband to 500 kc. 
above the color subcarrier to eliminate 
the possibility of phase error in the 
color information. Fig. 3 shows the i.f. 
response required for a color TV set. 
Note that the subcarrier is 3.58 mc. 
lower in i.f. frequency than the video 
carrier. Also note that the flat portion 
of the response curve extends at least 
0.5 mc. below the color subcarrier. A 
very sharp dip is needed for the sound 
carrier to prevent it from interfering 
with the video signal. 

For alignment purposes it is not nec- 
essary to know exactly what the i.f. 
circuit looks like and there are a num- 
ber of different circuit combinations 
which will produce a response curve 
like the one in Fig. 3. The important 
thing for the alignment procedure is to 
know the location of the various traps 
and the prescribed frequencies at 
which certain coils should resonate. 
This data is usually contained in manu- 
facturers' service data and sometimes 
is even given with the tube layout dia- 
gram. 

Alignment of the color i.f. with the 
sweep generator and oscilloscope meth- 

" od is the same as for monochrome, with 
emphasis on accurate markers tuned 
to the color subcarrier, its sidebands, 
and the various traps. In monochrome 
receivers it is usual for some change 
in i.f. response to occur with varying 
levels of a.g.c. This is not permissible 
in color sets since this would mean 
that a change in signal strength would 
also result in a change of the actual 
colors on the screen. Check the i.f. re- 
sponse at maximum and minimum 
a.g.c. to make sure the shape of the 
curve remains the same. 

Color Sync Adjustment 
The color synchronizing section has 

the function of providing the reference 
phase of the color subcarrier for the 
demodulator or synchronous detector 
circuits. For this purpose the short 
reference burst transmitted after each 
horizontal synchronizing pulse must be 
compared with the frequency of the 
local color subcarrier oscillator and 
this oscillator must be locked in -phase 
to the reference burst. Several dif- 
ferent circuits are used by various 
manufacturers to accomplish this. One 
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method utilizes the reference burst it- 
self through a crystal ringing circuit 
to provide a constant amplitude sine - 
wave signal. Another frequently used 
circuit employs a phase detector type 
automatic frequency control to lock 
the local color oscillator with the refer- 
ence burst. Since the burst only ap- 
pears after each horizontal synchron- 
izing pulse, the entire a.f.c. system 
must be gated so as to operate only 
during the short burst period. The 
gating signal is at the horizontal sweep 
frequency and is usually the horizontal 
flyback pulse. 

Alignment of the color synchronizing 
section depends, in part, on the gating 
and cannot be started before the hori- 
zontal sweep is locked in correctly. 
Since the color subcarrier frequency is 
3.58 mc., a test signal of this frequency 
will help greatly in the alignment proc- 
ess. When a color telecast is used as a 
test signal be sure that the i.f. and 
second detector, as well as the horizon- 
tal and vertical synchronizing sections, 
are adjusted before the color synchron- 
izing section is tackled. 

Fig. 4 is a simplified diagram of a 
typical gated a.f.c. system. Actual cir- 
cuits may vary with different manu- 
facturers, but the principal components 
remain the same. First, align the oscil- 
lator output transformer for maximum 
output signal. Connect a crystal diode 
probe across the input of the follow- 
ing stage, usually a quadrature phase 
amplifier, and tune for maximum sig- 
nal. Similarly, tune the 3.58 mc. take- 
off coil which removes the burst from 
the video section for maximum output. 
The most critical adjustment is the 
tuning of the phase detector trans- 
former itself. If this circuit locks on 
the wrong phase, the colors at the pic- 
ture tube will be wrong. If the phase 
detector is misaligned so that the local 
color oscillator is not locked at all, the 
colors will vary as the oscillator phase 
and frequency drifts. In other words, 
wrong colors which remain consistently 
wrong can be caused by a slight misad- 
justment of the phase detector, while 
shifting colors indicate loss of color 
synchronization. 

The local color oscillator frequency 
must be quite close to the correct fre- 
quency and this depends on the tuning 
of this oscillator. To check for correct 
tuning, short out the reference burst 
going to the phase detector and tune 
the oscillator carefully until correct 
colors appear on the screen. It will be 
difficult to maintain correct colors by 
manual oscillator tuning for any length 
of time, but if the manual setting of 
the oscillator frequency is close enough 
to produce correct colors for an in- 
stant, the a.f.c. system usually can take 
over full control. After correct phas- 
ing is obtained and the local oscillator 
synchronized firmly, the output trans- 
former and subsequent 3.58 mc. tuned 
networks should be re- aligned for 
maximum signal transfer. 

Two sine -wave subcarrier signals are 
required, 90 degrees out -of -phase with 
each other, to demodulate the "I" and 
"Q" signals. To obtain the necessary 
90- degree phase shift, a quadrature 
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Fig. 2. Partial block diagram of the typical color TV set using tri -color tube. 

amplifier is often used. In the system 
shown in Fig. 4, the 90- degree phase - 
shift amplifier is also used as a buffer 
between the oscillator and the phase 
detector. By adjusting the network 
marked "phase control," the phase of 
the feedback signal is shifted to coin- 
cide with that of the incoming burst. 
Needless to say, all 3.58 mc. trans- 
formers are tuned for maximum power 
transfer at the color synchronizing fre- 
quency. 

Alignment of the crystal ringing sys- 
tem for color synchronizing signals is 
considerably simpler, since all net- 
works are tuned for maximum and the 
limiter output transformer is tuned 
for maximum limiting action. There is 
no oscillator drift, no trouble of "pull 
in" limitation, and the only criterion 
is that the output be a uniform ampli- 
tude sine wave free of distortion and 
harmonics. 

Other synchronizing circuits using 
different a.f.c. systems can usually be 
aligned in the same manner as the 
basic circuit of Fig. 4. In some re- 
ceivers the functions of a crystal ring- 
ing circuit and he a.f.c. system of Fig. 
4 are combined, but the adjustment 
problems are essentially the same. 
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Fig. 3. Color TV set i.f. response. 

After the second detector the color 
signal is separated from the luminance 
information (monochrome component 
of the color TV signal) by passing 
through a bandpass amplifier, often 
called the chromaticity channel. The 
frequency response of this stage is such 

Fig. 4. Partial circuit diagram of the 
a.f.c. system for the 3.58 mc. oscillator. 
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Fig. 5. Partial diagram of the typical 
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BLUE ADDER 

that only signals from 2.28 to 3.98 mc. 
are passed. This frequency spectrum 
is occupied by the color subcarrier and 
its two sidebands. After passing 
through the chromaticity channel, the 
signal is applied to two demodulators, 
the "I" and "Q" detectors. As is shown 
in Fig. 5, these two detectors are con- 
trolled by the two color subcarrier 
reference signals obtained from the 
color synchronizing section. The two 
3.58 mc. sine waves are 90 degrees out - 
of -phase with each other and 33 and 
57 degrees respectively out -of -phase 
with the reference burst. In order that 
the "I," "Q," and luminance signals ar- 

rive at the combining networks at the 
same time, a 1 microsecond delay is in- 
troduced in the luminance channel and 
a 0.5 microsecond delay in the "I" 
channel. A triode is used as phase 
splitter for each of the two color sig- 
nals and up to six potentiometers are 
needed to adjust the amounts of signals 
to be added. The reason for all these 
controls is the varying amplification in 
the three channels requiring adjust- 
ments to combine the luminance "E 
"I," and "Q" signals in the proper 
amounts to obtain the correct red, 
green, and blue signals. 

In an actual receiver the matrixing 

Fig. 6. Partial schematic diagram of the basic color amplification circuits. 
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section will be adjusted carefully at 
the factory using special test signals 
to check for the correct color signal 
mixing. For the service technician it 
may be sufficient to touch up some of 
these controls provided there is reason 
to believe that wrong colors are not 
caused by other effects. The adjust- 
ment of these matrixing controls re- 
quires the presence of a station signal, 
preferably a test pattern. Only after 
the picture tube and the other chroma 
and brightness controls have been 
carefully adjusted, should the matrix - 
ing section be aligned. When one of the 
three primary colors appears to be off 
in hue, then the matrixing adjustments 
can be at fault. Be sure to use each 
control independently, varying it only 
slightly and returning to the previous 
setting if it appears to have no effect 
on the particular color that is off. In 
general, matrixing controls should be 
considered third in line rather than 
secondary controls. 

Color Amplifiers 

In some receivers the "I" and "Q" 
signals are not combined with the 
luminance signal to form the red, 
green, and blue signals, but instead, 
are changed over to form three color 
difference signals with the luminance 
components added in the picture tube 
itself. Wherever the luminance signal 
joins the color information, more gain 
is needed from the matrixing section to 
drive the color picture tube. A basic 
three -channel video system using the 
final color signals is shown in Fig. 6. 

The three color adders each receive 
some portion of the luminance, "I," and 
"Q" signals and the total voltages are 
added at the grid of the tube. A gain 
control, often the type shown in Fig. 6, 
controls the gain of each color channel. 
These controls correspond to the con- 
trast control in the monochrome re- 
ceiver in that they control the ampli- 
tude of the video signal for each color 
channel. After a stage of amplifica- 
tion, the three color signals are ap- 
plied to the three control grids of the 
tri -color picture tube. In the case of 
a single gun picture tube, some type of 
sequential keying system is used to 
apply the three signals to the picture 
tube grid in the proper sequence. 

Similar to some monochrome sets, 
each video amplifier has a diode d.c. 
restorer at the output. The d.c. level 
of each restorer circuit is set by a po- 
tentiometer which has the effect of 
controlling the brightness or back- 
ground illumination of the screen. In 
some color receivers a master bright- 
ness control is available on the front 
panel which sets the d.c. level for the 
separate color brightness controls, de- 
signed as secondary adjustments. 

A total of six controls is available in 
a typical color amplifier section. To ad- 
just these controls, a station color sig- 
nal is helpful, although the brightness 
controls can be set with a monochrome 
signal. It is necessary to balance out 
the three brightness controls to obtain 
white, and when a color test pattern is 

(Continued on page 151) 
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PICTURES 
ON 

Brig. Gen. David Sarnoff holds a piece of 
the tape used in the color TV demonstration. 

RADIO CORPORATION OF AMERICA recently unveiled 
a new magnetic tape system for television before rep- 
resentatives of the press at Princeton, N. J. The dem- 

onstration consisted of several phases. We viewed black - 
and -white tape recordings on color receivers as well as 
both live and recorded color programs. 

The high point of the demonstration was a live colorcast 
emanating from the NBC studios in New York and micro - 
waved to Princeton. The program was viewed on two color 
receivers and, at the same time, was being magnetically 
recorded on tape. Midway in the program one of the color 
receivers was switched over to receive the taped material. 
At this point we were actually viewing the same program 
on two color receivers -one a live telecast and the other a 
recording of the same program. At a distance of 20 to 30 
feet from the receivers, both of the pictures seemed 
equally good. 

In its present state, the quality of video reproduction is 
better than the poorest kinescope and not quite as good as 
the best kinescope recording. The bandwidth attained so 
far is slightly better than 3 mc. with an ultimate goal of 
nearly 4 mc. 

Unlike kinescope recordings, the magnetic tape system 
stores the electrical signals directly as they come from the 
station. This system is, to some degree, similar to that 
used in home tape recording. The tape speed is, however, 
30 feet- per -second as compared with home recorders which 
operate at a speed of 3% inches -per- second or 1 /96th the 
speed of the video tape. Although the demonstration em- 
ployed a 17 -inch diameter reel for showing a four -minute 
program, plans are being made to record a 15- minute pro- 
gram on a 19 -inch reel. 

Two sizes of standard plastic -based magnetic tape are 
employed -a 2- channel, 74 " tape is used for recording the 
black- and -white telecasts with the video and sync pulses 
on one channel and the audio on the other; and a 5 -chan- 
nel, I /2" tape for color. The video channels comprise the 
red, blue, and green signals which are recorded separately 
as is the sync pulse and the audio which make up the 4th 
and 5th channels. - 

It is obvious that the cost of magnetic tape recording is 
considerably lower than that of kinescopes since the kine- 
scope film must be processed before use. It is estimated 
that the cost of color magnetic tape recordings will run 
from 5 to 10 per -cent of an equivalent kinescope film. It 
cannot be denied that this lower cost is important but 
there is still another feature which will be of equal im- 
portance to TV broadcasters and that is the advantage of 
immediate playback. There is no developing process in- 

February. 1954 

Recent demonstration proved beyond 

a doubt the feasibility of recording 

pictures on tape. We saw the dawn of 

a new era in electronic photography. 

volved as there is with kinescope films, a worthwhile 
saving. 

The immediate importance of this new system is in the 
TV broadcasting field but, as pointed out by Brig. Gen. 
David Sarnoff, it may eventually be used for national de- 
fense, motion picture work, industry, schools, and, ulti- 
mately, home entertainment. The day may not be too far 
off when your home movie films will be tape recordings 
and your projector your television set screen. 

RCA estimates that the new system will be ready for 
commercial use in about two years. While much of the 
associated equipment needs additional development work, 
the system, as demonstrated to the press, is technically 
sound and, with modifications, can be put into production 
in the not -too -distant future. 30 

Laboratory equipment on which the first public demonstration 
of tape recording of both black- and -white and color televi- 
sion was made by RCA at Princeton, N.J. Checking the equip- 
ment are W. D. Houghton (left) and Dr. Harry F. Olson, director 
of the company's Acoustical Research Laboratory (right). 
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By BERT WHYTE 

SOME months back, I commented 
on how the manufacturers of some 
pretty prosaic portable phono- 

graphs were labeling their products 
as "high fidelity." Since then, nearly 
every manufacturer in the radio field 
has come out with his particular ver- 
sion of the "Little Jim Dandy High 
Futility Phonograph." Not content 
with usurping the true meaning of 
the term high fidelity, they have ven- 
tured further afield with new adver- 
tising asininity. Now all the sterling 
equipment they make is not only 
"high fidelity," it is "three dimen- 
sional" and "stereophonic" as well! 

These manufacturers don't bother 
with such niceties as stating that their 
unit produces "three dimensional type," 
or "stereophonic- like" sound. They 
brazenly give advertising blurbs ex- 
ploiting the full meaning of stereo - 
sound. That the portables, table - 
model, and other phonographs they 
manufacture do not and cannot repro- 
duce stereophonic sound, goes without 
saying. There is not the slightest ad- 
vantage in the sound of these units to 
condone this assault on the credulity 
of the lay public. The only thing these 
two and three speaker phonographs 
can give you is sound dispersion and 
diffusion. This principle of reproduc- 
tion is as old as the hills and has been 
used by high -fidelity enthusiasts for 
many years. (At least by those who 
could afford the second or third speak- 
er!) There is positively no directivity 
or perception of depth in the sound, as 
in the case of true stereophonic repro- 
duction. O.K. So some jerks are sell- 
ing the public a bill of goods; why am 
I so fired up? Because of the irrepar- 
able damage this loose advertising can 
do to the cause of legitimate stereo - 
sound! Remember, most of the outfits 
responsible for this lack of discretion 
are big, corporately and financially. 
Most honest -to- goodness high -fidelity 
manufacturers are nickel and dime 
deals compared with these whoopla 
merchants. This is most unfortunate, 
because the little fellow has no spare 
cash to get a message across to the 
public that they are being bilked. 
What can be done about this lament- 
able situation? Not very much, I'm 
afraid. This is one time we're really 
up the creek. You see, the main trou- 
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ble lies in the very scarcity of "true" 
stereophonic sound itself. 

Since the public has practically no 
opportunity to hear the real McCoy, 
they are deluded into thinking these 
diffuse sounds they hear represent 
stereophonic reproduction. I don't 
know how far all this can go; I wish 
there was some way in which the pub- 
lic could be made aware of the quality 
difference in true binaural and stereo- 
phonic versus these "diffuse" sounds 
issuing from the "high fidelity" and 
"stereophonic" phonographs. The fact 
that these "stereophonic" phonographs 
outnumber the real thing isn't going 
to make our task any easier. 

The only possible solution is for the 
RETMA to adopt standards by which a 
unit could truthfully be labeled a high 
fidelity or stereophonic instrument. The 
RETMA is a powerful enough organ- 
ization to police any manufacturer and 
make certain that the standards they 
set up are not abused. I have heard a 
rumor that such a standard is under 
consideration for adoption at the 
spring convention of the RETMA. I 
fervently hope so. I'd hate to see one 
of the most promising and exciting 
developments in audio die out by the 
killing off of public interest by a few 
greedy and unthinking manufacturers. 

Equipment used this month : Weath- 
ers pickup and arm, Rek -O -Kut T12H, 
Pickering preamp -equalizer, McIntosh 
30 -watt amplifier, Jensen "Triplex" 
system in a Rea,d "Fold -a- flex." 

PROKOFIEV 
CLASSICAL SYMPHONY 

MOUSSORGSKY 
NIGHT ON BARE MOUNTAIN 

BORODIN 
ON THE STEPPES OF CENTRAL 
ASIA 

GLINKA 
RUSSLAN AND LUDMILLA OVER- 
TURE 

Orchestre de la Societe des Concerts du 
Conservatoire de Paris conducted by 
Ernest Ansermet. London LL864, ffrr 
curve. Price $5.95. 

Here is a tasty potpourri from Lon- 
don. To be sure, the works here re- 
corded are nothing new or startling. 
Nevertheless, these present recordings 
have some values over the same works 

The opinions expressed in this column are those of the 
reviewer and do not necessarily reflect the views or opin- 
ions of the editors or the publisher of this magazine. 

in other versions now in the LP cata- 
logue. For one thing, on sound quality 
alone this disc is quite a few jumps 
ahead of previous issues. London has 
been turning out some really fine work 
in the past few months. In the "Clas- 
sical Symphony" and in Moussorgsky's 
eerie tale, we have some of the finest 
ffrr sound yet recorded. Beautifully 
clean, silky strings with none of the 
harsh steeliness many people accuse 
London records of having. Percussion 
is crisp and bright without being what 
you might call "showy." Orchestral 
balance is excellent in all these works. 
A very live sounding recording, with 
just the right amount of reverberation 
in the hall to enhance this presence. 
The performance of the "Classical" is 
beautifully detailed and meticulously 
wrought. However, you don't have to 
listen beyond the first few bars to real- 
ize that something is very different 
about this reading. You become aware 
of very odd tempi, indeed the slowest 
pace on record. Let me assure you 
that this choice of tempi was not just a 
whim of Mr. Ansermet. He predicated 
this reading on the basis of his friend- 
ship with Prokofiev himself and what. 
Prokofiev told him as regards tempi 
and dynamics, etc. According to An- 
sermet, the slow pace is just the way 
Prokofiev intended his "Classical Sym- 
phony" should be played. In view of 
the fact that nearly everyone else who 
has conducted this work fairly zooms 
through it, this performance takes a 
little time to become familiar enough 
to be comfortable. In a cursory analy- 
sis, you find that you rather like this 
new treatment. It lends the score a 
stateliness which is in keeping with 
Prokofiev's original intent. Certainly 
this dissimilarity with the other avail- 
able recordings at least makes for 
renewed interest in this too -often du- 
plicated work. This, plus the superb 
sound go a long way towards reckon- 
ing this version as the best available. 

The Moussorgsky, "Night on Bare 
Mountain" is a real humdinger. This is 
one of the most superb examples of 
good acoustical balance extant. The 
recording is so very much better than 
that which London ordinarily produces 
(and London must be considered among 
the top rank recording companies) that 
I am inclined to suspect that something 
"new" has been added. A better hall? 
A clever new pickup ? A "hotter" and 
better mike ? Or possibly an advance 
in the type of cutterhead used in trans- 
fer from tape to disc ? (Any comments, 
Mr. Farkas ?) In any case, this is won- 
derful sound and we hope to hear more 
of the same. Performance wise the 
Moussorgsky receives the usual lavish 
attention to detail that is charac- 
teristic of Mr. Ansermet. His reading 
is perceptive, and in a score which is 
obviously programmatic, he manages 
to evoke the proper emotion. A very 
good reading, but no one as far as I 
am concerned, has ever equalled the 
old Stokowski version on 78 rpm. In 
spite of the restricted range, dynamic 
and frequency wise, when he had that 
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Fig. 1. Over -all view of the 
Admiral 23 series television 
chassis described in text. 

By 

SERVICE DEPT., ADMIRAL CORPORATION 

AFTER eight years of commercial 
television transmission and recep- 
tion, receiver circuitry has reached 

the stage where more and more time 
can be devoted to circuit refinement 
and less and less time to basic circuit 
changes. This is true for all manu- 
facturers and it is especially true of 
Admiral's 1954 line. The new chassis, 
for example, contains, among other 
new features, an improved deflection 
yoke that provides the 90- degree de- 
flection angle required by the 27 -inch 
picture tube. There is also an im- 
proved focusing circuit, a more effi- 
cient low- voltage power supply, a 
sturdier damper tube (6V3), a new 
vertical output tube (6AV5GT), and a 
redesigned horizontal output circuit 
that provides better operation with 
more flexible control. Each improve- 
ment, by itself, is significant; taken 
together,. they represent a considera- 
ble advance in the television art from 
the early days of not -so -long -ago 1946. 

Circuit Description 
R. F. Section. Circuit -wise, the 1954 

Admiral 23- series receiver (shown in 
Fig. 1) follows closely the arrange- 
ment established by its predecessor, 
the Admiral 22- series chassis. A low - 
noise dual- triode 6BZ7 is used in the 
tuner r.f. amplifier. The circuit (see 
Fig. 2) is the familiar cascode ampli- 
fier which provides higher gain, with 
reduced noise level, than previous 
types, and results in a clearer picture 
in weak -signal areas. Characteristic of 
the cascode circuit is the direct cou- 
pling between the plate of the first 
triode and the cathode of the second 
section. Thus, a common current flows 
through both tubes and a.g.c. bias ap- 
plied to the first triode grid will be 
effective for both tubes. Further, since 
the cathode of the second triode is 
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Circuit operation, schematic diagram, alignment data, 

and other servicing information for 1954 Admiral sets. 

about 120 volts positive with respect 
to chassis ground, a voltage divider 
consisting of resistors R. and R 2 
places the second triode grid at a suffi- 
ciently positive potential for proper op- 
erating bias with respect to the cath- 
ode. R. is a filter resistor. 

The oscillator is of the Colpitts type. 
The tuned circuit consists of L1020 and 
condensers C. and C,,,, with L,ec in- 
ductively coupled to mixer grid coil L. for oscillator injection to the 
mixer. Condenser C. has a negative 
temperature coefficient and decreases 
in capacity with an increase in tem- 
perature. Since this action is opposite 
to that of conventional condensers, it 
tends to prevent oscillator drift with 
temperature changes. The fine tuning 
control is a variable dielectric con- 
denser C.. Further, each channel may 
be adjusted separately by means of a 
slug (in L,02c) which is accessible from 
the front of the set. 

The oscillator voltage and the in- 
coming signal are combined in the 
mixer to produce the i.f. signal. Two 
resistors are used in the mixer grid 
circuit in order that their junction can 
be brought out as an alignment test, 

point ( "W "). An oscilloscope can then 
be connected to this point without 
affecting the operation of the circuit. 

Video i.!. System. The output of the 
r.f. mixer is coupled to the 1st i.f. 
amplifier V3o, through two tuned cir- 
cuits which have a common coupling 
impedance. L,03, C,L, and the coupling 
network combine in a circuit which is 
tuned to 25.3 mc. by L,,,. L. and the 

input capacity of V,,, combine with 
the the coupling network to form a 
circuit which is tuned to 25.3 mc. by 
L,,,. 

The common coupling impedance in- 
cludes three tuned circuits. C. and 
L. form an absorption trap tuned to 
19.75 mc. to eliminate the video car- 
rier of the adjacent higher channel. 
C. couples the output of the r.f. mixer 
to the 19.75 mc. trap. C. and L. are 
series resonant at 27.25 mc. to elimi- 
nate interference from the sound car- 
rier of the adjacent lower channel. 
L. is added across these two traps 
and the entire coupling network be- 
comes parallel resonant at 23.5 mc., 
which is midway between 19.75 mc. 
and 27.25 mc.; C. is a d.c. blocking 
condenser. 

The video and sound signals are 
amplified together in the i.f. system. 
T3o, and T3o2 are bifilar -wound trans- 
formers that are stagger -tuned to ob- 
tain a broad over -all i.f. amplifier re- 
sponse. T. is an impedance coupling 
between the 3rd i.f. amplifier and the 
video detector V304A. 

The i.f. amplifier response is ap- 
proximately 3.9 mc. at the 6 db points 
(50 per -cent down from peak ampli- 
tude). L3,, and C3, form an absorption 
trap for the sound carrier (21.25 mc.) 
at the input to the 2nd i.f. amplifier, 
V,,,. This reduces the sound carrier 
amplitude to maintain a 10 to 1 ratio 
between the picture and sound car- 
riers. This is required to prevent sync 
buzz in strong signal areas. Also, this 
21.25 mc. trap, combined with the re- 
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sponse characteristics of the coupling 
network between the output of the r.f. 
mixer and the 1st i.f. amplifier, results 
in a "step" or "plateau" on the i.f. 
amplifier response curve in the region 
of the 21.25 mc. sound i.f. carrier. This 
permits adjustment of the fine tuning 
control over a rather wide range with- 
out greatly affecting the sound level. 
This is of particular importance in 
fringe areas, where the receiver is 
often tuned for blackest picture, with 
the result that the video carrier i.f. 
frequency of 25.75 mc. falls near the 
top of the i.f. response curve. Without 
the "step" or "plateau" for the sound 
i.f, carrier, the sound level would be 

so low under these conditions that it 
would not be possible to achieve satis- 
factory sound level coincident with 
maximum picture contrast in weak 
signal areas. 

Video Detector and Amplifier. The 
video detector is conventional, using a 
diode to demodulate the i.f. signal. 
Series and shunt peaking coils serve to 
maintain the response of the circuit to 
all of the video frequencies. 

Direct coupling is utilized between 
the detector and the 6CL6 video am- 
plifier that follows it. This results in 
transfer of the d.c. component to- 
gether with limiting of noise peaks. 
Picture (contrast) control R. is a de- 

generation control in the cathode re- 
turn circuit. It provides video ampli- 
fier gain control by placing a variable 
opposing signal voltage in series with 
the input signal voltage applied be- 
tween grid and cathode of video am- 
plifier V3Ú1. 

The screen voltage for the video 
amplifier (and the plate supply for 
sync inverter V401B) is supplied through 
dropping resistor R339. Electrolytic 
condenser C304Á does the major portion 
of the filtering here, although C320 is 
added for more effective bypassing of 
the higher video frequencies. In the 
plate circuit, over -all response is again 
given careful consideration by the use 

Table 1. Alignment procedure for the video and sound i.f. systems of the Admiral 23 series chassis. 

VIDEO I. F. ALIGNMENT 

STEP 

SIGNAL GENERATOR OUTPUT 
INDICATOR CONNECT TO ADJUST REMARKS 

FREQUENCY CONNECT TO 

1 25.3 mc. 
unmodulated 

Tube shield of 6J6 
(V102). (Insulate 
shield from chas- 
sis.) Low side to 
chassis near 6J6 
tube base 

V.T.V.M. 

V.T.V.M. 

Test point "V" 
and chassis 

"A1," "A2," 
and "A3" 
for maxi- 
mum 

Connect minus side 
of a 3 -volt bias bat - 
tery to the a.g.c. 
bus at test point 
"T." 
Use lowest scale on 
V.T.V.M. 

Set channel switch 
to channel 12 or 
other unassigned 
high channel. 

When peaking, re- 
duce generator out- 
put to give 1 -volt 
maximum reading. 

See Fig. 4 for test 
points. 

2 22.3 mc. 
unmodulated 

Same as above Same as above "A4" for 
maximum 

3 23.5 mc. 
unmodulated 

Same as above V.T.V.M. Same as above "A;" for 
maximum 

4 

5 

- - - -- 
6 

21.25 mc. 
unmodulated 

Same as above V.T.V.M. Same as above "A6" for 
minimum 

27.25 mc. 
unmodulated 

Same as above V.T.V.M. Same as above "A7" for 
minimum 

Connect minus side 
of 11 /2 -volt bias bat- 
tery to a.g.c. bus. 
Set channel switch 
between channels. 

19.75 mc. 
unmodulated 

Same as above V.T.V.M. Same as above "A8" for 
minimum 

7 

8 

25.3 mc. 
unmodulated 

Same as above V.T.V.M. Same as above "Al" and 
"A2" for 
maximum 

Use 3 -volt bias bat - 
tery. Set channel 
switch as for step 1. 

23 mc. center 
frequency. 
7 mc. sweep 

Same as above Oscillo- 
scope 

Test point "V" 
through de- 
coupling net- 
work (10,000 - 
ohm series 
resistor, 330- 
µpfd. shunt 
condenser to 
ground) 

All i.f. slugs 
for curve 
below 

'; 
L 

SOUND I. F. AND 4.5 MC. TRAP ALIGNMENT 

9 4.5 mc. 
unmodulated 

or 
Tune in local TV 

Test point "V" 
through .01 -pfd. 
condenser 

station. 

V.T.V.M. Test point "Y" "A9," "A10," 
and "A11" 
for maxi- 
mum 

Use lowest d.c. V.T. 
V.M. scale 

- -- 
10 V.T.V.M. Test point "Z" "Al2" for zero 

reading. 
(Between 
positive and 
negative 
maximums.) 

Use zero- center scale 
onV.T.V.M.If "Al2" 
was far off, repeat 
step 9 

11 V.T.V.M. Test point "Y" "A13" for 
minimum 

Use lowest d.c. V.T. 
V.M. scale. Connect 
a 10- µpfd. condenser 
from pin 6 of V305 
(6CL6) to pin 8 of 
V304 (12AT7) 
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Fig. 3. Simplified diagram of the "B+" distribution in the Admiral 23A1 TV 
chassis. stamped "Run 2" or higher. Note the two "low- voltage" power supplies. 

of two peaking coils (L303 and L304) 
and a low -value load resistor (R322). 

As a final step in this chain, the 
video signal is coupled to the cathode 
of the picture tube by C309, R3z2, and 
R325. Picture brightness is varied by 
R3í3. 

Sound System. Returning to the 
video second detector, it will be seen 

that a portion of the total signal is 
coupled through C30L and L201 to the 
cathode of V3. 4B, the first sound i.f. 
stage. The sound signal frequency is 
4.5 mc. and C202 is purposely chosen 
small in value so that it offers a high- 
er impedance to the video signals 
which are lower in frequency. The 
cathode connection of L201 is employed 

Fig. 4. (A) Top view of chassis showing alignment points and test points 
used with particular adjustments. (B) Bottom view with test points located. 
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to eliminate oscillation that often oc- 
curs in a tuned -grid, tuned -plate am- 
plifier circuit. L203 provides a d.c. path 
for the cathode current of V3098. C219 
and L203 form a high impedance for the 
4.5 mc. sound i.f. voltage applied to 
the cathode. 

The coupling network between the 
1st and 2nd sound i.f. amplifiers con- 
sist of C238, C202, L202, stray wiring ca- 
pacity, and the input capacity of V2014 

C203 is a coupling condenser. The re- 
mainder of the network forms a reso- 
nant pi- filter. Due to the impedance 
ratio between the pi -filter input ca- 
pacity (C202) and the output capacity 
(stray wiring and tube input capac- 
ity), the coupling filter provides a 
four -to -one voltage gain. This gain, 
however, could not be realized without 
the use of a high -"Q" coil. L302 is slug - 
tuned for an alignment adjustment. 
R201 is used merely as a grid return. 

The remainder of the sound system 
follows conventional practice. A ratio 
detector converts the FM to audio and 
then a 6AV6 voltage amplifier and a 
subsequent 6V6 power amplifier raise 
the audio signal to the level needed 
to drive two 10 -inch PM speakers. The 
voice coils of these speakers are 
matched and phased to each other and 
T202 matches them to the output am- 
plifier. 

A.G.C. áystem. Automatic control of 
the receiver gain is exercised by a 
gated a.g.c. circuit. As is usual in such 
arrangements, the grid of the a.g.c. 
tube (V30,) is supplied with the com- 
posite video signal voltage (by direct 
coupling through R332) from the output 
of the video amplifier V305. Pulsed volt- 
ages, developed during the horizontal 
retrace time, are coupled to the plate 
of V32 through C330. Thus, the a.g.c. 
tube conducts only during the hori- 
zontal sync pulse interval and the 
level of the control voltage developed 
is established by the level of the re- 
ceived sync pulses. 

The amount of a.g.c. voltage devel- 
oped is also controlled by the "DX 
Range Finder" (R342), a potentiometer 
located in the control grid circuit of 
the a.g.c. tube. The center tap of the 
control is connected to the grid of 
V3o, through R331. This provides a varia- 
ble means of setting the bias on the 
control grid of V300. The "DX Range 
Finder" also provides for higher gain 
in fringe areas resulting in more con- 
trast, increased sync stability, and re- 
duction of "flashing." 

Caution must be exercised in setting 
the "DX Range Finder." The control 
is calibrated from 0 to 300, but the 
numbers themselves have only a rela- 
tive meaning. At the "0" setting, maxi- 
mum a.g.c. is developed. As the control 
is advanced toward "300," less and 
less a.g.c. is developed until, at maxi- 
mum setting of the control, minimum 
a.g.c. is produced and the gain is 
greatest. Since the control determines 
the amount of a.g.c. voltage reaching 
the controlled tubes, and consequently 
the gain of the receiver, a too -high 
setting of this control can result in 

(Continued on page 140) 
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THE 

r /1" FOR 

FASTER SERVICING 
By 

STAN JOHNSON, WS LBV 

NINE 
times out of ten trouble in the 

audio end of a TV set lies in the 
ratio detector or associated cir- 

cuits. But unless you have an "Ouija" 
board ear -you may be very wrong 
on the tenth set -and spend a lot of 
time looking for trouble in the r.f. 
section of the receiver when actually 
the grief is simpler : plain old audio 
distortion. 

Obviously what is needed is some 
sort of simple audio generator -small 
enough to tuck into the service kit 
along with tools, tubes, and small 
parts. To provide such a device, the 
"Music Probe" was designed. It is 
very little larger than the r.f. probe 
for the "Voltohmyst." But it actually 
generates music (or voice) with suf- 
ficient output to swing the speaker on 
the business end of any TV set with 
only one stage of amplification. 

The "Music Probe" has some other 
highly useful qualities, too. Enough 
so that it has become a permanent 
part of the writer's test gear. 

For example, it is highly useful for 
running a quick check on the video 
amplifier. And it is very helpful in 
servicing AM (including a.c. -d.c.) sets, 
too, thus providing a 10 second way 
to isolate trouble to "before" or 
"after" the volume control on a super - 
het. 

The circuit diagram reveals the 
"secret" of the music. Actually the 
unit is a hot little crystal set, using a 
germanium crystal diode. It is built 
around the familiar "Loopstick" - 
which gives the crystal set a new 
lease on life. The "Loopstick" tunes 
the unit to the strongest AM broad- 
casting station in the area. The signal 
from this station is made available on 
the prod end of the probe for apply- 
ing as an audio signal generator 
wherever desired in the set under test. 

You will notice on the diagram that 
the unit uses an antenna coil. This 
was done so that the "Loopstick" could 
be set once and left alone -applying 
the antenna directly to the end of the 
coil would result in detuning with 
different lengths of antennas. 

In using the probe, one of the test 

February. 1954 

Over -all view of the "Music Probe" 
showing the compact size of this 
versatile service test instrument. 

This tiny "crystal receiver" unit provides a broadcast 

station program which can be used for signal tracing. 

leads is borrowed from the v.t.v.m. 
and plugged into the jack on the end 
of the probe. The other end is con- 
nected to the TV antenna lead -in, 
which is disconnected from the TV 
set. The average TV antenna installa- 
tion provides a lot of signal on the 
AM bands as well -which accounts 
for the good output from the probe. 
(If the TV set uses rabbit ears, clip 
the test lead to the finger stop on a 
dial phone, hot air register, etc. to 
provide an "antenna. ") 

Now -for using the "Music Probe." 
First, suppose there is distortion in 

the sound of a TV set and replacing 
the ratio detector tube and other 
tubes has not helped. 

Pull out the ratio detector -to si- 
lence TV sound signal. Then clip the 
lead on the probe to the chassis near 

(Continued on page 172) 

TEST LEAD TO 
Complete schematic dia - 

TV ANTENNA gram of "Music Probe." 

CATH 
cz 

' PROD FOR 
APPLYING 

AUDIO SIGNAL 
TO SET UNDER TEST 

RI 

CLIP ON PROSE 
GOES TO TV CHASSIS 

R1 -1 megohm, 1/2 w. res. 
Cl -100 wild., or larger, ceramic cond. (Value 

chosen to provide strongest AM signal in area 
when slug in coil is adjusted) 

C2-.01 Aid. ceramic cond. 
Xtal. -1N34í1 or similar crystal diode 
1,-"Ferri-Loopstick" with 30 t. #30 en. wire 

closewound at bottom end to provide an- 
tenna coil 

The "Music Probe" disassembled to show the various component parts of the unit. 
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POSITIVE GRID CIRCUITS 
By 

MILTON S. KIVER 
Pres., Television Communications Institute 

A positive grid does not always indicate a defective 

circuit; here are some that are normally positive. 

THE television technician is fre- 
quently confronted with indications 
in television receivers which appear, 

at first glance, to run counter to the 
normal behavior of electronic circuits. 
One specific situation along these lines 
which is encountered with increasing 
frequency is a positive grid circuit, 
that is, tubes in which the grid is posi- 
tive with respect to the chassis. 

Now, one of the first lessons the be- 
ginner learns is that the grid potential 
should be negative. A positive grid, 
he is told, can lead to such dire conse- 
quences as circuit loading, distortion, 
and rectification and should be avoided 
like the plague. So you can imagine 
his shock when, in the course of taking 
voltage measurements in a receiver, 
he comes across a positive grid voltage. 
Here obviously is something wrong - 
or so he believes -and thereby wastes 
good servicing time on a circuit that 
is often operating perfectly. 

Positive grid circuits can be divided 
into two categories -those which are 
positive with respect to chassis and 
cathode, and those which are positive 
with respect to the chassis only. In the 
latter group it will be found that the 

Fig. 1. (A) Simplified positive grid 
circuit showing the rectification (C) 
resulting from an input sine wave (B). 
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control grid is actually negative with 
respect to cathode, that is, the cathode 
has a higher positive voltage than the 
grid. 

In view of the technician's previous 
instruction and the fact that all things 
bad are associated with positive grid 
circuits, why would any one want to 
utilize them at all ? The answer is to 
be found in (a) certain effects which 
are obtained when the grid is made 
positive and (b) from the voltage dis- 
tribution within a television receiver. 

Let us consider proposition (a) first. 
We know that normally the grid is 
negative with respect to the cathode 
and under these circumstances elec- 
trons do not flow in the grid circuit. It 
is also generally accepted that under 
the same conditions the impedance 
between grid and cathode is very large. 
Actually, as we all know, the input 
impedance depends upon frequency, 
decreasing as the latter rises. How- 
ever, for the purpose of this discus- 
sion, we will consider the grid -to -cath- 
ode impedance high if the grid is nega- 
tive with respect to the cathode. 

Now let us see what happens when 
the grid becomes positive with respect 
to the cathode. The grid wires attract 
electrons from the cathode and current 
flows in the grid circuit. To be exact, 
electrons flow from the grid, through 
whatever resistance exists in the grid 
circuit, back to the cathode again. As 
far as the cathode is concerned, the 
grid has become an element similar to 
the plate. 

Fig. 2. Sync separator stage used by 
Philco operates with a positive grid 
similar to that of the tube in Fig. 1. 
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With the flow of current from cath- 
ode to grid, the resistance between 
these two elements has decreased. 
Thus, if 1 volt is applied between grid 
and cathode, and a current of .25 mil- 
liampere flows, then the external cir- 
cuit sees a resistance of 4000 ohms. 
This is because : 

E = IR 
1 = .00025 R 

R - 1 = 4000 ohms 
.00025 

Applying a larger positive voltage 
between grid and cathode will cause a 
larger current to flow and it will be 
found that the resistance decreases still 
further. Eventually it may drop be- 
low 1000 ohms. 

With this behavior in mind, let us 
insert a resistance in series with the 
grid as shown in Fig. 1A. If a value 
of 1 megohm is used, this resistance 
will be considerably greater than the 
grid -to- cathode impedance when grid 
current flows. Now apply a signal, in 
the form of a sine wave, to the grid. 
See Fig. 1B. On the positive half 
cycle, the grid will be driven positive 
and grid current will flow. The current, 
flowing through R,, will develop a volt- 
age having a polarity opposite to that 
of the applied positive voltage. This 
voltage, subtracted from the applied 
voltage, represents what the tube re- 
ceives. Thus, as R, is made larger, its 
voltage drop will approach that of the 
applied voltage. This will leave very 
little voltage between grid and cath- 
ode (Fig. 1C), with the result that 
very little will appear in the plate 
circuit. In other words, by this ar- 
rangement we have effectively sup- 
pressed the positive half cycle of the 
applied sine wave. 

Throughout the negative half cycle, 
the grid is negative with respect to 
the cathode, no grid current flows and 
the full value of the applied negative 
voltage appears between grid and cath- 
ode. This is amplified and appears in 
the plate circuit. 

We have here a form of limiter cir- 
cuit and variations of this have ap- 
peared in television receiver sync 
separator circuits. Thus, Philco uses 
the circuit in Fig. 2 in its sync separa- 
tor stages. A 10.000 -ohm resistor is 
placed in series with the grid and then 
a 1- megohm resistor is connected be- 
tween the end of the 10,000 -ohm grid 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


resistor and the positive plate. This 
places a positive voltage on the grid 
and causes grid current to flow through 
R, and R. The combined resistance of 
R, and R2 greatly exceeds the grid -to- 
cathode impedance so that the grid 
voltage is essentially zero with respect 
to ground. 

Now, the video signal with the sync 
pulses negative is applied to this stage. 
The negative sync pulses drive the grid 
negative, forcing the tube current 
down and raising the plate voltage. 
Positive sync pulses are developed in 
the plate circuit by this action. The 
rest of the video signal, being more 
positive than the applied sync pulses, 
is unable to affect the grid -to- cathode 
voltage. This is because driving the 
grid more positive increases the grid 
current which increases the voltage 
drop across R1. This increase, in turn, 
counterbalances the greater positive 
voltage. Result : the positive video sig- 
nal portions of the applied signal are 
effectively suppressed, which is the de- 
sired action. 

A situation which is somewhat simi- 
lar to the foregoing is employed in a 
number of receivers to minimize the 
effects of noise. Such a circuit is shown 
in Fig. 5 and utilizes a 6BE6 sync clip- 
per. The cathode of the tube is ground- 
ed, which places grid 3 at zero poten- 
tial, initially. The video signal fed to 
this grid is obtained from the plate 
circuit of the first video amplifier and 
at this point the sync pulses extend up- 
ward, in the positive direction. The 
positive sync pulse tips drive grid 3 
positive, current flows in this circuit 
and condenser C, charges up to the 
peak value of the sync pulses. Between 
pulses, C, discharges somewhat through 
R, but the amount of voltage lost is 
small and is replenished when the next 
pulse arrives. At this same instant, 
amplified pulses also appear in the 
plate circuit of the 6BE6. These are 
transferred to the succeeding sweep 
systems. 

The average potential of grid 3 is 
negative. Consider, however, grid 1. 
It is tied into the video detector circuit 
and receives the full video signal with 
the sync pulses negative. At the same 
time, enough positive voltage is ap- 
plied to grid 1 to offset the average 
negative voltage of the video signal. 
The resulting d.c. voltage at grid 1 

thus hovers about zero, being slightly 
positive or slightly negative depending 
upon the average value of the incom- 
ing video signal and the setting of the 
"Fringe Lock" control. The positive 
portions of the applied video signal at 
grid 1 do not materially increase the 
voltage at this element because mak- 
ing grid 1 more positive draws more 
grid current and this, in turn, increases 
the voltage drop across R2 and R,. 

The conditions are thus set so that 
with normal signals grid 1 permits 
electrons to flow through the tube. 

Consider, now, what happens when a 
strong noise pulse arrives. At grid 1 it 
will extend in the negative direction 
and drive the tube into cut -off, shut- 
ting off the flow of electrons. This pre- 
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vents the noise pulse, which is also at 
grid 3, from drawing grid current and 
consequently appearing in the output 
of the 6BE6 where it could disrupt 
sweep circuit operation. 

The second class of positive grid cir- 
cuits contains grids which are positive 
with respect to ground (or chassis) 
but actually less positive (i.e., nega- 
tive) with respect to the cathode. The 
technician runs into trouble with these 
circuits because voltage measurements 
are frequently made with respect to 
chassis and when a positive grid is un- 
covered in one of these voltage checks, 
the unwary service technician feels 
that here is the seat of his trouble. 

Positive grid circuits of this second 
type appear in a variety of stages. 
Take, for example, the keyed a.g.c. 
tube shown in Fig. 3. Note that the 
control grid of the 6AU6 is tied di- 
rectly into the plate circuit of the 
12AT7 video amplifier and therefore it 
has a positive voltage on it. To offset 
this, the cathode is returned to the 
125 -volt terminal of the power supply. 
Since the grid is positive by 115 volts, 
the difference between these elments is 
10 volts, which is more than enough to 
keep the tube biased to cut -off. 

The reason for this particular ar- 
rangement stems from the fact that 
the video signal applied to the grid of 
the keyed a.g.c. tube must have all the 
sync pulses aligned to the same level. 
To insure this, there is a d.c. path 
(here) from the video detector to the 
12AT7 video amplifier and from the 
video amplifier to the 6AU6 a.g.c. tube. 
Inserting capacitive coupling between 
any of these points would remove the 
d.c. component of the signal and the 
level of the sync pulses would no 
longer be the same for all pulses. 

In this same keyed a.g.c. system, the 
d.c. potential of the plate (with re- 
spect to ground or any of the other 
tube elements) is negative. This is be- 
cause the plate is triggered by a posi- 
tive pulse of voltage obtained from the 
horizontal output transformer. This 
pulse is several hundred volts in ampli- 
tude and it appears during the hori- 
zontal retrace interval at the end of 
every line. At this same instant, strong, 
positive horizontal sync pulses appear 
at the control grid of the 6AU6, over- 
come the 10 volts bias here, and drive 
the tube into conduction. The flow of 
current in the plate circuit develops a 
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Fig. 3. A keyed a.g.c. stage in which 
the control grid is positive with re- 
spect to ground. The grid is, however, 
negative with respect to the cathode. 

Fig. 4. Cascode amplifier circuit with 
the second tube section grid positive. 

negative voltage across R R2, and R3, 
and this negative voltage is fed, in 
part, to the r.f. and video i.f. stages as 
an a.g.c. voltage. 

The introduction of the cascode r.f. 
amplifier also brought with it a posi- 
tive grid circuit. This is shown in Fig. 4 
where it can be seen that the plate of 
the first r.f. amplifier is tied directly 
to the cathode of the second r.f. ampli - 

(Continued on page 116) 

Fig. 5. Sync clipper stage which op 
erates with a positive grid. See text. 
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WAVEFORM 

TRACING AID / 
By LOUIS E. GARNER, JR. 

Fig. 1. The author us- 
ing the Tracing Aid. 
Since he is left- handed 
the rod is mounted at 
right. but should be re- 
versed for right- handers. 

A handy device for experimenters and service technicians 

which permits scope traces 

OESIGN and development engineers 
often have occasion to record oscil- 
loscope waveforms in new circuits. 

But recording waveforms for future 
reference may be of value to almost 
any worker in the technical side of 
radio, electronics, radar, or television. 

The home experimenter, working 
with unfamiliar circuits, may wish to 
keep a record of the different wave - 
forms obtained as circuit parameters 
are changed. The student finds an im- 
mediate need for some method of pre- 
serving the waveforms of circuits he 
studies. Even the technician, working 
on a new TV receiver, may wish to 
record "normal" waveforms in critical 
circuits for which service data is not 
yet available. 

Several methods of recording scope 
patterns have been tried, and all have 
certain limitations. Free -hand sketch- 
ing, for example, requires skill, and 
also makes it difficult to maintain ac- 
curate proportions in complex waves, 
as well as including the finer details. 
Direct tracing cannot generally be 
used, for even thin tracing paper dif- 
fuses the light too much and prevents 
a sharp image. Photography requires 
waiting until the film can be devel- 
oped and printed, and thus is not suit- 
able for immediate comparison when 
changes are made in the circuit. 

An easily built and quite simple de- 
vice, shown in use by the author in 
Fig. 1, permits oscilloscope waveforms 
-to be recorded easily and quickly. The 
patterns obtained may be used imme- 
diately, as for comparing the input 
and output waveforms of a circuit, or 
for checking for variations in wave- 
454 

to be recorded permanently. 

form with circuit changes. The pat- 
terns are full size and accurate as to 
detail. 

Theory of Operation 
Basically, the device consists of a 

special mirror (Fig. 6) which has 
about 50% reflectivity and 50% trans- 
parency. Thus, when the mirror is ad- 
justed at a 45° angle (as shown in the 
sketch), the scope image is reflected 
over path A -B -C to the eye at the 
same time that the note pad can be 
seen over path D -B -C. The scope im- 
age, therefore, appears superimposed 
upon the note pad, and a direct trac- 
ing may be easily made, even by a 
comparatively unskilled operator. 

The note pad may be graph paper, 
if desired, and thus the traced image 

Fig. 2. How to prepare a dimestore mirror 
so that it can be used in setup. See text. 

will appear as on the scope screen. 
Although a special mirror is indi- 

cated, this is obtained by a simple 
modification of a dimestore pocket 
mirror. 

Preparing the Mirror 
An ordinary dimestore pocket mir- 

ror may be changed to give about 
50 % reflectivity by removing approxi- 
mately half the silver backing. This 
must be done by removing the silver 
in thin lines, so that the remaining sil- 
ver is evenly distributed over the 
mirror. 

To do this, lay the mirror face down 
on a table and use a ruler and a sharp 
instrument (scribe, sharp nail, icepick, 
knife, or similar tool) to scratch a 
series of parallel lines on the back as 
shown in Fig. 2. The lines should be 
fairly close (about 3/64 ") and enough 
pressure should be exerted on the 
scratching tool to remove the silver 
but not to scratch the glass. 

Scratch four sets of lines in the sil- 
ver backing . . . one set parallel to 
each side and two sets at a 45° angle, 
forming the pattern shown in Fig. 3. 
This pattern "breaks -up" the mirror 
and avoids the effect of lines. A soft 
cloth should be used to remove the 
dust formed as the silver backing is 
scratched off. 

After completing this job, test the 
mirror by holding it at a 45° angle to 
make sure you can both see through 
it, and see a reflected image of objects 
in front of the mirror. 

Mounting the Mirror 
Use your own ingenuity in mounting 

the mirror. The scheme used by the 
author is shown in Fig. 4. 

A block of 1 /2" thick wood was cut 
out about 5/s" larger than the mirror 
used (all around). A rectangular hole 
was cut in the center of the block 
about 3/16" smaller than the mirror, 
and then a recess carved into one side 
in which the mirror could be fitted. 

Mount a 1/4" dowel (wood, plastic, 
or metal) in one side of the wooden 
block. The length may be anything 
from 5 to 8 inches. 

Finally, the mirror is placed in the 
recess and held in place with tape. 
The author used black Scotch elec- 
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trical tape, completely covering the 
block and giving the final product the 
appearance of having been molded 
from plastic. 

If preferred, a small metal plate 
may be cut out and used to hold the 
mirror in place. For that matter, the 
whole mounting may be made of 
metal, if desired, and if metal work- 
ing facilities are available to the 
builder. 

The next step is to prepare the 
clamp which holds the mirror at the 
proper height and at the correct angle. 
A simple clamp may be made from a 
small piece of sheet metal, a 1/4" shaft 
coupler and a few small screws as 
shown in Fig. 5. The brass shaft cou- 
pler may be soldered to the sheet 
metal if steel is used, or screwed in 
place if aluminum sheet is employed. 

Should the constructor have solid 
metal stock and metal- working facili- 
ties available, the clamp shown in Fig. 
5 may be made in one solid piece, and 
the shaft coupler eliminated. 

The dowel mounted on the mirror 
frame fits into the hole in the shaft 
coupler and set screw "A" used to 
lock it in place. Set screw "A" thus 
serves to adjust the angle of the mir- 
ror and to lock it. 

A base plate is made by mounting 
a 346" rod on a piece of 1/z" plywood 
or board as shown in Fig. 7, and the 
clamp fitted over the rod. Set screw 
"B" serves to lock the clamp in posi- 
tion along the rod and thus serves as 
a height adjustment. 

The 10" x 13" base plate serves as a 
"desk" for the note pad on which the 
patterns are traced. This size is ade- 
quate for a standard 8%" by il" pad. 
If a smaller or larger pad is used, the 
size of the base may be changed ac- 
cordingly. Too small a base will re- 
sult in instability of mounting, how- 
ever. 

The author is left- handed, and there- 
fore mounted the rod on the right 
side of the base, for ease in making 
sketches. If the user is right- handed, 
mount the rod on the left side of the 
base. 

Finally, the mirror, clamp, base, and 
rod are assembled into the complete 
unit shown in Fig. 7. Once this is 
done, the device is ready for use. 

Adjustment and Use 

To use the Tracing Aid, first adjust 
the mirror to a 45° angle and lock it 
in place with set screw "A ". Place the 
device in front of the scope and ad- 
just the height of the mirror until its 
center lines up with the center of the 
scope screen, locking it in place along 
the vertical rod with set screw "B ". 

The eye is placed directly above the 
mirror, as shown in Fig. 6, and the de- 
vice moved back and forth until dis- 
tance A -B equals distance B -D. This is 
necessary so that the superimposed 
scope image will appear to fall on the 
surface of the pad and not above or 
below it. A check on this may be 
made by moving the eye forward and 
back. With the distance properly ad- 
justed, the image stays in place on the 
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Fig. 3. The pattern to 
be scribed on mirror. 

pad. If the distances 
image will appear to 
surface of the pad. 

Normal room lighting should be 
used so that the pad is well- illumi- 
nated. If sufficient light is not avail- 
able, a desk lamp may used to light 
the pad directly. 

The image on the screen of the CRO 
will appear superimposed on the pad, 
full size, and not distorted. It will 
be perfectly clear and sharp, and may 
be easily traced with a pencil or pen. 
A little practice is necessary at first, 
but the proper technique is soon ac- 
quired. 

Since a reflected image is seen, it is 
inverted with respect to the pattern 
on the scope. If, for any reason, a 
"right side up" tracing is required, 
simply reverse the connections to the 
vertical deflection plates of the scope. 
These connections will generally be 
found on a plate on the back or side 
of the scope. Some scopes are pro- 
vided with an "image reversing" 
switch in the front panel. 

Application 
Two typical patterns traced with 

this device are shown in Fig. 8. In 
8A a saw -tooth is shown, and in 8B 
a sine -wave is illustrated. Note how 
sharp the peaks of the saw -tooth are 
and how clean the sine -wave is. 

Probably the chief use to which the 
Tracing Aid will be put is for simply 
recording waveforms in circuits for 
future reference. It is ideally suited 
for this, since the tracings are full 
size and may be made on graph paper. 
If copies are desired, as in making re- 
ports, simply replace the pad with ad- 
ditional sheets with carbon paper be- 
tween each sheet. Use a harder pencil, 
or a ball point pen, and apply some- 
what greater pressure when making 
the tracing. 

Another valuable application is in 
comparing the input and output wave - 

(Continued on page 119) 
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Fig. 8. Patterns traced with the Tracing 
Aid, (A) a saw -tooth and (B) a sine wave. 
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Fig. 5. Details for making 
the mirror mounting clamp. 

Fig. 6. Setup for tracing waveforms using 
the easily -built reflecting mirror device. 

Fig. 7. Mounting rod on the plywood base. 
The mirror. clamp, base, and rod can then 
be assembled into complete tracing unit. 
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THE SCOTT 99 -A AMPLIFIER 

THE new Scott 99 -A transcription 
amplifier appears, at first glance, 
to be a "front end" or equalizer - 

preamp, yet actually it is a complete 
10 -watt amplifier, power supply, and 
equalizer -preamp -all packaged in a 
single cabinet measuring 131/4" x 33/4" 
X 93/4 ". See Fig. 1. 

Since heat dissipation as well as the 
size were important, engineering stu- 
dies made at the time this amplifier 
was being designed showed that a 10- 
watt power output would be most 
feasible. Higher power outputs would 
add considerably and undesirably to 
the size and would also dissipate too 
much heat to be radiated comfortably 
from a sheet metal cover. The 10 -watt 
output proved satisfactory for reasons 
to be discussed shortly. 

Beam power tetrode output stages 
were chosen for several reasons. The 
greater efficiency of the beam power 
tetrode meant less power lost in heat 
and more developed in sound output. 
This efficiency also allowed use of 
fewer driving stages which further de- 
creased over -all heat and bulk. Con- 
sidering all factors, use of beam power 
tetrodes meant a reduction in gener- 
ated heat by almost two -to -one. The 
final system doe's not overheat, in fact, 
the metal cover becomes only moder- 
ately warm to the touch. The heat 
generated is conducted through, and 

Fig. 1. Front panel view of the 99 -A transcription 
amplifier. This 10 -watt unit is self-contained. 

Technical details on a 10 -watt amplifier which includes a 
power supply, equalizer, and preamp on a single chassis. 

radiated from, the plane surfaces of 
the all- aluminum chassis. Scientifically 
designed slots in the case, located di- 
rectly above the output tubes, aid heat 
dissipation by the convection of heated 
air rising through these slots. 

The reliable 6V6 output tubes were 
chosen because they produced the 10- 
watt output with less heat and less 
distortion than any other tubes tested. 
With carefully engineered inverse 
feedback, it is possible to achieve ex- 
tremely low levels of distortion. At 10 
watts, harmonic distortion is less than 
.8 per -cent. At full rated output the 
first order difference tone intermodu- 
lation distortion is less than .3 per- 
cent. This latter type of distortion is 
closely allied to that harsh, discordant 
growling most noticeable and offensive 
to the human ear. This distortion 
component measurement then repre- 
sents the best criterion for determin- 

Table 1. Suggested equalizer settings for a variety of record labels. 

MAKE TURNOVER 
Atlantic 
Bartok 
Blue Note Jazz 
Caedmon 
Canyon 
Capitol 
Capital -Cetra 
Cetra -Soria 
Columbia 
Cook Laboratories, 
Decca 
EMS 
Elektra 
Esoteric 
Haydn Society 

NARTB 
AES 
AES 
AES 
AES 
AES 
AES 
LP 
COL 
NARTB 
LP 
AES 
AES 
NARTB 
LP 

331/2 AND 45 RPM RECORDS 
ROLL -OFF MAKE TURNOVER ROLL -OFF 

LP London LP AES 
LP Lyrichord (new) AES LP 
AES Mercury AES AES 
AES M -G -M NARTB AES 
AES Oceanic LP LP 
AES Philharmonía AES AES 
AES Polymusic NARTB LP 
LP RCA Victor RCA RCA 
COL Remington NARTB LP 
AES Tempo NARTB AES 
LP Urania (most) NARTB NARTB 
AES Urania (some) LP LP 
LP Vanguard -Bach Guild LP LP 
AES Vox LP LP 
LP Westminster NARTB LP 

For inside band of binaural records roll -off should be set at "Flat" 

European recordings and 
old American recordings 

Columbia 
London 
Victor 

78 RPM 

EUR 
EUR 
LON 
RCA 

EUR 
COL 
LON 

RCA or FLAT 
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ing over -all quality of a power out- 
put system. 

Also engineered into the output sys- 
tem were the self -balancing phase in- 
verter circuits which have been stand- 
ard on H. H. Scott amplifiers for six 
years. These circuits automatically 
balance the output tubes, reducing 
distortion and making unnecessary 
any readjustments after replacement 
of output tubes in use. 

Another factor of output systems 
receiving careful attention was the 
often overlooked requirement of clean, 
symmetrical clipping. On sudden 
peaks of music and sound, any ampli- 
fier will clip to some extent. Some 
amplifiers may indicate extremely low 
distortion levels up to their rated un- 
distorted output, and yet above these 
ratings the clipping may not be clean 
and symmetrical. Ragged clipping 
causes extraneous damped transient 
effects, which sound very harsh and 
discordant, to be introduced. This was 
avoided in the 99 by careful engineer- 
ing to insure that any clipping would 
be both clean and symmetrical. As 
long as this requirement is met, the 
human ear is unable to detect sub- 
stantial amounts of clipping, and the 
over -all result is an output system 
which, though rated at 10 watts, gives 
performance audibly equal to much 
higher formal power ratings. 

That a 10 -watt power amplifier with 
associated power supply is incorpor- 
ated into so compact an enclosure 
while still including sensitive low -level 
preamplifying and equalizing circuits, 
seemed to make the hum problem im- 
portant. Since d.c. heater operation 
was not feasible because of space 
considerations, an all- aluminum chas- 
sis was used to minimize circulat- 
ing and ground currents which, in 
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a steel chassis, would contribute to 
hum pickup. Positive bias on the 
heaters, together with an adjustable 
center -tapped, hum -bucking poten- 
tiometer, reduced hum still further, 
as did careful engineering of parts 
placement (Fig. 2) and shielding of 
all low level circuits. This attention 
to detail brought over -all hum to the 
unusually low level of better than 80 
db below full output, a level compara- 
ble to that generally achieved only by 
d.c. on the heaters. See Fig. 4 for the 
schematic of the amplifier. 

The over -all frequency response is 
flat from 20 cps to 30,000 cps. Above 
30,000 cps the response is rolled off in 
order to prevent possible ultrasonic 
oscillation. Such oscillation is often 
caused by unavoidable stray coupling 
between external input and output 
connections when amplifiers have un- 
necessarily extended frequency re- 
sponse. While such oscillation is, in it- 
self, inaudible to the ear, it overloads 
the amplifier, causing noise and dis- 
tortion in the audible range. 

Another feature, usually found only 
in higher priced amplifiers, is the 
sharp- cut -off rumble filter which pre- 
vents sub -audible overload below 20 
cps. Unless the low- frequency re- 
sponse is limited sharply below the 
lowest audible notes, sub -audible sig- 
nals may be generated by eccentricity 
of the record center hole and by turn- 
table rumble. These sub -audible sig- 
nals often are sufficiently large to 
cause amplifiers to operate in almost 
continuous states of overload. Acous- 
tical feedback from the loudspeaker to 
the pickup. cartridge is also decreased 
considerably by eliminating sub -audi- 
ble, but high power, low- frequency 
signals. 

For record equalization, separate 

Fig. 4. Complete schematic diagram of the 

Fig. 2. Top view of the 99 -A. showing major assemblies and parts placement. 

three -position bass turnover and treble 
roll -off controls are provided. These 
separate controls are patterned after 
those first announced in the H. H. 
Scott 212 -A amplifier which was cata- 
logued in 1950 but only few made be- 
cause of Korea and parts shortages. 
While two controls must be adjusted 
for equalization, this type of control 
is inherently a simpler and less costly 
means of equalization than the some- 
what simpler -to- operate single control 
giving the complete equalization curve. 

In order to give maximum equaliza- 
tion flexibility, a study was made of 

(Continued on page 122) 

99 -A. The power supply and equalizer -preamp 
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Fig. 3. Equalization curves for the 99 -A. 
Data on other records is given in Table 1. 

are housed on the same aluminum chassis. 

R1, R., R25, RW- 47,000 ohm, 1/2 w. res. 
R2, R26, R33- 15,000 ohm, 1/2 w. res. 
Res, R7, R6, R41- 270,000 ohm, 1/2 w. res. 
R4, R10, R43-2700 ohm, 1/2 w. res. 
R5, R11, R13 -1 megohm, 1/2 w. res. 
R0, R22- 22,000 ohm, 1/2 w. res. 
R4-1 .8 megohm, 1/2 w. res. 
R42- 500,000 ohm pot 
R11, R31- 470,000 ohm, 1/2 w. res. 
R,0 -2.7 megohm, 1/2 w. res. 
R1; -2.2 megohm, 1/2 w. res. 
Rib-1000 ohm, 1/2 w. res. 
R15, R23 -1 megohm pot 
R20, R.,0- 220,000 ohm, 1/2 w. res. 
Rn, R24, R33, R31- 100,000 ohm, 1/2 w. res. 
Res, Rag, R3 -1500 ohm, 1/2 w. res. 
R2- 330,000 ohm, 1/2 w. res. 
R20- 68.000 ohm, 1/2 w. res. 
R30- 500,000 ohm pot (special Scott control) 
R32- 33,000 ohm, 1/2 w. res. 
R3-4700 ohm, 1/2 w. res. 
R42 -250 ohm, 10 w. wirewound res. 
R44 -2000 ohm, 2 w. res. 
R4 -400 ohm, 2 w. res. 
R33-500 ohm wirewound pot 
Cl, C15 -100 µpfd. mica cond. 
C2, C3, C13 -.022 pfd., 600 v. cond. 
C.1 -180 µµtd. mica cond. 
Cs, C2 -470 µpfd. mica cond. 
Cg -.0015 pfd., 600 v. cond. 
C -680 µµEd. mica cond. 
Cs-C14-Cn-C21- Single -can elec. cond. Cs, C44- 

25/25 pfd. @ 25 v., Cu., C21 -10/10 µid. 
@ 450 v. 

Cg, C2g, C3o -.047 Aid., 600 v. cond. 
C10, C0 -220 Auld. mica cond. 
C,33 µµtd. mica cond. 

NAG iD 

C 

JRxOVEF 

H Ax0 J] ARE FOR RGB OTRILRAL 40RESSOR) 

MESS JACKS MAY ALSO BE USED EOR OUB &H4 
RECORDS ON TAGE 

i2Afir 

RA i 
6 

RB4 

RA 

C15, C15, C20, C25 -.01 Aid., 600 v. cond. 
C1 -.0022 µid., 600 v. cond. 
C48-.001 pfd., 600 v. cond. 
C22-47 µµtd. mica cond. 
C23 -.0047 pid., 600 v. cond. 
C2;, C31 -25 pfd., 25 v. elec. cond. 
C26- C32C33- C34- 20/2O/20/20 Aid., 475 v. elec. 

cond. 

T T 
S,-Special switch (Scott) 
Si, S3-S.p. 3 -pos. switch 
S4- S.p.s.t. switch 
CH1 -250 hy. choke 
PL,-6.3 volt pilot light 
Jl, J2, J3, J4, Jc, J6, J -Phono jack 
To- Output trans. (special Scott unit) 
T2 -Power trans. (special Scott unit) 
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C 
RESISTOR TRIAL 

BY TEST 

By GUY B. ENTREKIN 
Chief Product Eng., International Resistance Company 

., 

Extensive laboratory tests insure reliable service 

from the components used in electronic equipment. 

WE HAVE become so used to taking 
the reliability of electronic compo- 
nents for granted that we often for- 

get "how they got that way." Since the 
performance of even the most elabo- 
rate equipment depends on many small 
and relatively inexpensive parts, the 
reliability of a 10 -cent resistor is just 
as important as the most complicated 
tube. 

One example of the lengths to which 
manufacturers go to insure the relia- 
bility of even small components is typ- 
ified by the resistor testing program 
at International Resistance Company, 
Philadelphia. Its laboratory checks 
approximately a half -million resistors 
a year -putting them through a wide 
variety of tests to insure uniformity, 
quality, and performance. 

For example, MIL specifications for 
all types of resistors require tests un- 
der load. These tests are made under 
conditions of various applied voltages 
and ambient temperatures. IRC util- 
izes several massive load -life ovens, 
like that pictured on this month's 
cover and on this page, to perform 
these load -life tests. Each of these 
precision- engineered ovens can test 
approximately 1200 resistors at a time 
and is uniquely designed to meet the 
variety of conditions necessary to ful- 

fill military and customer specifica- 
tions for load -life testing. 

The ovens are designed so that vari- 
ous voltages can be applied to produce 
whatever wattages are specified in the 
test of a particular resistor. The re- 
sistors are supported in such a way 
that the heat dissipated by one resis- 
tor does not affect another unit being 
tested. "Still air," rather than circu- 
lating air, is maintained within the 
ovens as an added safeguard to guar- 
antee conformity. 

Another interesting aspect of MIL 
specifications for load -life testing is 
the requirement that ovens be equip- 
ped to feed loads intermittently to the 
resistors. During test, loads are nor- 
mally applied for 11/2 hours, then cut 
off for 1/2 hour, then applied for 11/2 
hours, alternating on and off for the 
full test period. 

This intermittent application of the 
load produces a temperature cycling 
effect -important because continuing 
heating and cooling of any resistor in- 
troduces stresses similar to those ob- 
tained when equipment is turned on 
and off. 

The actual voltages applied to re- 
sistors during test depend on their re- 
sistance range and ambient tempera- 
ture of the test. These load -life ovens 

These massive load -life ovens in IRC's resistor test section operate 24 hours a 
day, testing hundreds of resistors of every kind. Resistors hang in trays which 
are individually controlled at varying loads depending on the test being made. 
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Moisture cycling box which can dupli- 
cate any humidity conditions called for 
by MIL specifications for testing resistors. 

have a test voltage range of 0 to 750 
volts -more than adequate for stand- 
ard testing since the majority of all re- 
sistors test at 500 volts or less. For 
tests requiring the application of higher 
voltages, a specially designed oven in 
the test section is used. 

Since the load -life ovens operate 24 
hours a day, 7 days a week, auto- 
matic recording equipment and built -in 
safety devices of many types are used 
to give tight control over testing. In 
every test run, intermittent readings 
are taken to trace the pattern of resist- 
ance change with time. MIL specifica- 
tions usually require at least four 
readings per thousand hours of test. 
More frequent readings are taken if 
tests require them. 

Testing a single group of resistors 
may take six weeks or longer depend- 
ing on the number and type of tests 
they must undergo. Where a shelf - 
life test is indicated, resistors are 
stored under the same or more severe 
conditions than they would encouh- 
ter in a distributor's stock or in a local 
service shop, and are periodically 
tested for as long as three years. This 
test insures that resistors will not de- 
teriorate in stock while awaiting use. 

Resistor testing is an involved, 
lengthy, often laborious undertaking 
but it has made an invaluable contri- 
bution to the development of new and 
better electrical equipment and the 
amazing reliability of such gear under 
all conditions. 

This is just one example of the in- 
finite pains manufacturers take to in- 
sure uniform, inexpensive, and reliable 
components. 

It is because of such painstaking 
procedures that U. S. -built electronic 
equipment has earned a reputation for 
excellent performance that is second 
to none in the world. 30 
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A NEW LINE OF HI -FI SPEAKERS 
By, 

HARRY F. OLSON and JOHN PRESTON 
RCA Laboratories, Princeton, N. J. 

_,., / 
amollIM. 

BEGINNING with the advent of 
radio, the direct -radiator, dynamic 
loudspeaker has been exclusively 

used with the electronically amplified 
disc phonograph, magnetic tape repro- 
ducer, and television in turn. Its use 
in home -type sound reproducing sys- 
tems is due to the simplicity of con- 
struction, small space requirements, 
and the fundamental relationship be- 
tween the acoustical resistance load 
and the total accoustical impedance of 
the vibrating system. In a properly 
designed loudspeaker, this fundamen- 
tal relationship leads to a uniform re- 
sponse frequency characteristic. Ex- 
tensive research and development dur- 
fng the past five years have resulted 
in many outstanding improvements 
in the performance of direct- radia- 
tor loudspeakers, including smoother 
response frequency characteristics, 
broader directivity patterns, improved 
transient response, and lower non- 
linear distortion. 

It is the purpose of this article to 
describe the results of these develop- 
ments which have culminated in a 
new line of high -fidelity, direct- radia- 
tor loudspeakers. 

High -Fidelify Loudspeakers 

The RCA Types SL -8 and SL -12, 
shown in Figs. 1 and 2, are extended - 
frequency range, 8- and 12 -inch, sin- 
gle cone speakers developed and de- 
signed for high -fidelity applications. 
Particular efforts were made to ob- 
tain a uniform response frequency 
characteristic. A loudspeaker without 
this characteristic will introduce fre- 
quency discrimination, will not exhibit 
good transient response, and will tend 
to accentuate noise. The smooth re- 
sponse characteristic exhibited by 
these loudspeakers was obtained ,by 
employing a particular shape of the 
curvilinear cone, a specially developed 
pulp for the material of the cone, and 
a damping ring in the outer suspen- 
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Fig. 1. (left) The RCA Type SL -8, 8 -inch speaker. Fig. 2 (center) The Type SL -12, 
12 -inch unit. Fig. 3 (right) The 15 -inch "Duo Cone" loudspeaker, the Type LC -1A. 

Direct -radiator loudspeakers -RCA's final results 

of five years of research and development work 

sion of the cone, which provides a 
matched terminating acoustical im- 
pedance for the cone. 

The transient response is related 
to the response frequency characteris- 
tic. This relationship shows that a 
loudspeaker with a uniform response 
frequency characteristic will exhibit 
good transient response. In wide fre- 
quency range loudspeakers, it is im- 
portant that the directivity pattern be 
broad and uniform in order to reduce 
frequency discrimination for observa- 
tion points removed from the axis. 

The shape and material of the cone 
play important roles in determining 
the directivity pattern of the loud- 
speaker and were selected experi- 
mentally. 

Nonlinearity in a speaker occurs 
when the force vs displacement charac, 
teristic deviates from a straight line. 
In a lightweight cone this deviation 
occurs at a relatively small input, 
therefore, it is important that the 
cone be strong enough to handle the 
vibratory forces without producing 
distortion. These precautions were 
observed in this design. 

The physical specifications for the 
RCA Type SL -8 are as follows: over- 
all diameter, 81/2 inches; depth, 41/4 

inches; magnet weight, 6.8 ounces; 
and electrical impedance, 8 ohms. The 
physical specifications for the RCA 
Type SL -12 are : over -all diameter, 
121/4 inches; depth, 6Y8 inches; magnet 
weight, 14.5 ounces; and impedance, 
8 ohms. 

The Type LC -1A, shown in Fig. 3, 
is a "Duo Cone" loudspeaker. Every 

known acoustical principle, both theo- 
retical and experimental, that would 
result in an improved loudspeaker, 
has been employed in the research, 
development, and design of this unit. 
The Type LC -1Ar was first announced 
and demonstrated2 at Tanglewood, 
Massachusetts, in July 1947. Since 
that time, it has been sold to broad- 
cast and television stations, recording 
studios, and other users of high- quali- 
ty sound installations. 

One of the outstanding features of 
the original LC -1A speaker was its 
broad directivity pattern. This has 
been broadened even further in the 
new design and the response frequen- 
cy characteristic made more uniform. 
These characteristics have been ob- 
tained by the use of the following new 
features: a series of conical domes 
placed upon the surface of the large 
cone; a damping ring in the outer 
suspension of the large cone, which 
provides a matched terminating acous- 
tical impedance for the large cone; 
and a multiple vane deflector in front 
of the high- frequency cone. The series 
of cones breaks up the symmetry of 
the unit and thereby eliminates inter- 
ference which normally characterizes 
a symmetrical shape. The high -fre- 
quency efficiency is improved because 
the solid angle into which the high - 
frequency cone operates is reduced, 
thereby increasing the acoustical load 
imposed upon the small cone. At the 
same time, the conical diffusers in- 
crease the distribution angle due to a 
reduction of the propagation velocity 
in the low- frequency cone and due to 
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Fig. 4. Response frequency characteristic of the RCA Type SL -8 loudspeaker. 

A) 

Isr 

ID) 

CONE 

%/////. O\\\\ 
SUSPENSION SUPPORT 

MAXIMUM 
EXCURSIONS 

MAXIMUM 
EXCURSIONS 

\ \ \ \\' 

MAXIMUM 
EXCURSIONS 

N 

Fig. 5. (A) Outer suspension for a direct - 
radiator, speaker, (B) normal vibration of 
the suspension, (C) resonant vibration of 
the suspension in -phase with the cone, (D) 
resonant vibration of the suspension out - 
of -phase with the cone of the speaker. 

E 

FOAM 
/RUBBER 

SUSPENSION SUPPORT 

Fig. 6. Suspension with a rubber damper. 

diffraction of the sound emitted by the 
high- frequency cone. The purpose of 
the two -vane deflector is to increase 

Fig. 7. Response frequency characteristic 
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the radiation angle in the frequency 
range above 10,000 cycles to conform 
to the directivity pattern of the re- 
mainder of the frequency range. The 
damping ring in the outer suspension 
of the low- frequency cone eliminates 
mid -frequency resonance of the sus- 
pension. It also provides a terminat- 
ing acoustical impedance for the large 
cone, thereby eliminating standing 
waves in the cone. The final result 
is a very smooth response frequency 
characteristic, a broad directivity pat- 
tern, and low nonlinear distortion. 

The physical specifications of the 
Type LC -1A are as follows: over -all 
diameter, 17 inches; depth, 77/16 inches; 
magnet weight, 21/2 pounds; and im- 
pedance, 16 ohms. 

Performance Characteristics 
Response Frequency Characteristics: 

The response frequency characteristic 
depicts the sound pressure output of 
the loudspeaker at some specified ob- 
servation point, usually on the axis, 
as a function of the frequency. Of all 
the performance characteristics of a 
speaker, the response frequency char- 
acteristic is the most useful and im- 
portant because it conveys the most 
information. The response frequency 
characteristic of the RCA Type SL -8 
is shown in Fig. 4. It will be seen 
that response covers a very wide fre- 
quency range for a loudspeaker of this 
size. - 

This uniform characteristic was ob- 
tained by employing a particular 

of a Type SL -8 without suspension damper. 
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shape of the curvilinear cone, a spe- 
cial pulp for the material of the cone, 
and a damping ring in the outside 
suspension of the cone. The material 
and shape of the cone were determined 
from tests made to obtain a smooth 
response frequency characteristic and 
a broad directivity pattern. The inter- 
nal damping in the pulp of the cone 
plays an important role in the shape 
of the response frequency characteris- 
tic. The shape of the cone influences 
the high- frequency response and the 
directivity of the cone. After the shape 
and material of the cone had been 
determined it was found that addi- 
tional damping was required in the 
suspension system to smooth out the 
response. 

The outside suspension of the cone 
consists -of a corrugated disc which 
provides a flexible connecting means 
between the cone and the fixed sup- 
port, as shown in Fig. 5A. The normal 
mode of vibration of the cone and sus- 
pension is shown in Fig. 5B. The 
maximum excursions of each part of 
the suspension and cone are shown 
by the dotted lines. It will be seen 
that the amplitude falls off gradually 
in the suspension from the edge of 
the cone to the fixed outside edge. Un- 
fortunately, a suspension does not 
behave in this manner throughout the 
frequency range, but breaks into re- 
sonance in the mid -frequency range. 
The amplitude of the suspension is 
thus greater than that of the cone, 
as shown in Figs. 5C and 5D. The 
vibration of the suspension is in phase 
with the cone, as shown in Fig. 5C, 
and out -of- phase, as shown in Fig. 
5D. 

In the past, the procedure has been 
to coat the suspension with some 
highly viscous material, such as vis- 
coloid, thereby providing damping 
which reduces the amplitude at re- 
sonance. In this way, the response 
is smooth and free from the peak and 
the dip. The objection to the use of 
viscous materials is that these ma- 
terials tend to dry out, with the re- 
sult that the damping efficiency is lost. 
The vibration can be controlled and 
the effects of any resonance reduced 
to a negligible amount by means of a 
special rubber damping ring, as shown 
in Fig. 6. The curve of Fig. 7, taken 
without the damping ring, can be com- 
pared with that of Fig. 4 taken with 
the damping ring. It will be seen that 
the response frequency characteristic 
without the damping ring exhibits a 
peak and a dip at 850 and 1050 cycles 
respectively. Furthermore, the high - 
frequency response is not as smooth 
as that with the damping ring. This 
shows that the damping ring provides 
a better acoustical impedance termi- 
nation for the cone. High- frequency 
vibrations started at the voice coil 
flow out in the cone, then from the 
cone into the suspension and damping 
ring, and are absorbed in this system. 
As a consequence, standing waves in 
the cone, which would lead to a ragged 
response frequency characteristic, are 
reduced to a negligible quantity. 
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Fig. 8. Response frequency character- 
istic of the Type SL -12 speaker.*- 

The response frequency characteris- 
tic of the Type SL -12, taken in the 
RCA Type SC -8 cabinet, is shown in 
Fig. 8. This loudspeaker covers the 
frequency range from 50 to 15,000 
cycles with very uniform output. The 
same features were used in the Type 
SL -12 as in Type SL -8 to obtain uni- 
form response. 

The response frequency characteris- 
tic of the Type LC -1A is shown in 
Fig. 9. The new features which have 
resulted in the improved performance 
are as follows : a series of conical 
domes or cones placed on the surface 
of the large cone, a damping ring in 
the outer suspension of the large 
cone which provides a matched termi- 
nating acoustical impedance for the 
large cone, and a multiple vane de- 
flector in front of the high- frequency 
cone. 

The action of the damping ring in 
the outer suspension of the cone is 
the same as that of the Type SL -8 
and need not be discussed further. 

It was considered desirable to in- 
crease the response of the LC -1A 
loudspeaker in the frequency range 
from 2500 to 8000 cycles. The output 
in this range is supplied by the high - 
frequency unit. The output of any 
direct radiator loudspeaker can be in- 
creased by reducing the solid angle 
into which the loudspeaker radiates. 
In this case, it would necessitate a 
reduction of the angle of the low - 
frequency cone. By cementing small 
cones to the large cone, as shown in 
Fig. 3, the radiation angle into which 
the high- frequency cone operates is 
reduced without affecting the effec- 
tive angle of the large cone. As a mat- 
ter of fact, the radiation angle of the 
large cone is increased as will be 
shown in a later section. 

The two -vane deflector operates in 
the region above 10,000 cps to smooth 
the response and broaden the direc- 
tivity. Since the purpose of the de- 
flector is related to the directivity, the 
action will be explained in the next 
section. 

Directional Characteristics3: The di- 
rectional characteristic depicts the 
sound pressure output of the loud- 
speaker as a function of the angle 
with respect to some reference axis 
of the system. In general, the refer- 
ence axis is the symmetrical axis of 
the loudspeaker. 

The directivity pattern of a direct 
radiator loudspeaker is a function of 
the ratio of the effective radiation 
dimensions of the cone to the wave- 
length, the velocity of sound in the 
material of the cone, and the geo- 
metrical configuration of the cone. 
Thus there are three ways to estab- 
lish the directional characteristic of 
a direct radiator loudspeaker. This 
will now be illustrated. 

Fig. 10 illustrates the role of the 
shape4 and material of the cone in 
determining the directivity pattern. 
The cone angle in Fig. l0A is 90 de- 
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Fig. 9. Response frequency character- 
istic of the Type LC-1A loudspeaker. 

Fig. 10. Wavefronts emitted by vari- 
ous cones. (A) cone with an angle of 
90 degrees, (B) cone with angle of 135 
degrees, (C) cone with angle of 135 
degrees and a very slow propagation 
velocity of the speaker cone. . 

grees. The velocity of wave propaga- 
tion, V0, in the cone is 1.4 times the 
velocity of wave propagation, VA, in 
air. Under these conditions, the cone 
emits practically a plane wavefront in 
the high- frequency region, which is 
maniisted as a very narrow directiv- 
ity pattern. The directivity pattern can 

``Fig. 11. Directional characteris- 
tics of the RCA Type SL -8 speaker. 
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Fig. 12. Directional characteristics of the RCA Type SL -12 loudspeaker. 

Fig. 13. Directional characteristics of a 15" and 21/2" speaker. See text. 

be broadened by using a cone with a 
wider angle. The cone angle in Fig. 10B 
is 135 degrees. The velocity of wave 
propagation in the cone is the same as 
in Fig. 10A. The emitted wavefront is 
convex, and as the radius of curvature 
of the wavefront decreases, the direc- 

tivity pattern becomes broader. There- 
fore, the directivity pattern of the 
cone of Fig. 10B will be broader than 
that of the cone of Fig. 10A. The 
radius of curvature of the wavefront 
can be decreased further by reducing 
the velocity of wave propagation in 

the cone. In Fig. 10C, the velocity 
wave propagation, Vc, in the cone is 
equal to the velocity of sound pro- 
pagation, Va, in air. The radius of 
curvature is reduced and, as a result, 
the directivity pattern is broadened. 

The shape and material of the cone 
in the Types SL -8 and SL -12 loud- 
speakers, have been determined from 
these principles. They give as broad 
and uniform directivity patterns as 
possible and still retain uniform re- 
sponse, low distortion, and adequate 
power handling capacity. The direc- 
tional characteristics of the Types SL- 
8 and SL -12 are shown in Figs. 11 and 
12. The directivity patterns are ex- 
ceptionally broad and uniform, with 
respect to frequency, for single cone 
loudspeakers. 

In a two -unit loudspeaker employ- 
ing a large cone for the reproduc- 
tion of the low- frequency range and 
a small cone for the reproduction of 
the high- frequency range, a uniform 
directivity pattern can be obtained 
over the entire audio frequency range. 
This is because the ratio of wave- 
length to linear dimensions can be 
employed in addition to the expedients 
used in the cone of the loudspeakers, 
Types SL -8 and SL -12. This is illustrat- 
ed in Fig. 13 in which the directivity 
patterns of 15 -inch and 21/2 -inch loud- 
speakers are compared for a six to 
one ratio of frequency, that is, for a 
constant ratio of diameter to wave- 
length. Fig. 13 shows that the direc- 
tivity pattern of a 15 -inch loudspeaker 
at 200 and 1000 cycles corresponds to 
that of a 21/2 inch loudspeaker at 1200 
and 6000 cycles. These relationships 
were used in designing the two units 
of the LC -1A. 

In addition, in the Type LC -1A 
loudspeaker, the small cones which 
are attached to the wide -angle cone 
reduce the velocity of wave propaga- 
tion in the large cone. This broadens 
the directivity pattern of the low -fre- 
quency cone. In the high- frequency 
range, the sound emitted by the high - 
frequency cone is diffracted by the 
cones attached to the large cone which 
broadens the directivity pattern of the 

Fig. 14. Directional characteristics of the RCA Type LC -1A loudspeaker. See text for a full discussion of these characteristics. 
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high- frequency cone. Then, in the 
region around 10,000 cycles, small de- 
flectors are used to broaden the direc- 
tivity pattern of the small cone to 
conform with the directivity pattern 
of the remainder of the frequency 
range. 

The directional characteristics of 
the Type LC -1A are shown in Fig. 14. 
It will be seen that uniform directivity 
is obtained over a total angle of 140 
degrees for the entire audio frequency 
range. These patterns are obtained 
by the use of the principles relating 
to directivity outlined in this section. 

Nonlinear Distortion Characteris- 
tics: This characteristic depicts the 
total r.m.s.'nonlinear distortion in per- 
cent of the fundamental as a function 
of the frequency for a specified input. 
The ones shown were obtained by 
means of an automatic nonlinear dis- 
tortion analyzers. 

The nonlinear distortion frequency 
characteristics of the Type SL -8 for 
inputs of one -half and one watt are 
shown in Fig. 15. This speaker will 
deliver a sound level of 93 decibels in 
the average living room for an input 
of one watt. Fig. 15 shows that the 
distortion is exceedingly low except 
for the low- frequency range. However, 
if a correction is made for the power 
distribution with respect to frequency 
for the average orchestra, the distor- 
tion for one watt input will be as 
shown in Fig. 16. Now the distortion 
is under one -third per -cent over the 
entire audio frequency range. 

These same characteristics for the 
Type SL -12, for inputs of one -half and 
one watt, are shown in Fig. 17. The 
essential difference between the dis- 
tortion characteristics of the Types 
SL -8 and and SL -12, is that the dis- 
tortion in the 12 -inch loudspeaker is 
less than that of the 8 -inch loud- 
speaker in the low- frequency range. 

The nonlinear distortion frequency 
characteristics of the Type LC -1A, for 
inputs of 1, 2, and 5 watts, are shown 
in Fig. 18. The nonlinear distortion 
due to the suspension can be reduced 
to a negligible quantity by placing 
the fundamental resonant frequency 
of the loudspeaker at the lower limit 
of reproduction. Above the funda- 
mental resonant frequency, the veloc- 
ity of the cone is not appreciably af- 
fected by the suspension. This is be- 
cause the mechanical reactance due 
to the compliance of the suspension 
is small compared to the mechanical 
impedance of the remainder of the 
system. In this speaker, the funda- 
mental resonant frequency of the low - 
frequency unit was placed at 30 

cycles. 
Another source of nonlinear distor- 

tion is the cone. Since the frequency 
range from 100 to 800 cycles contains 
the maximum power in both speech 
and music, it is important that the 
distortion be reduced to a minimum 
in this range. This was done by em- 
ploying a very rigid cone of high 
strength. In order to obtain sufficient 
rigidity and strength to insure low 
distortion, the thickness of the cone 
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Fig. 15. Distortion frequency curve of the Type SL -8 for 1/2 and 1 watt inputs. 

6 

5 

4 

3 

2 

0 

4000 10000 

40 60 80 100 200 400 8001000 2000 4000 

FREQUENCY IN CYCLES PER SECOND 

Fig. 16. Distortion frequency characteristic of the RCA Type SL -8 for an 
input of one watt having the frequency distribution of orchestral music. 
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Fig. 17. Distortion frequency curve of the Type SL -12 for 1/2 and 1 watt inputs. 
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was made two and one -half times 
that of a conventional cone. This in- 
creased the rigidity by a factor of 15 

times and the strength by more than 
two and one -half times. 

Inhomogeneity of the flux density 
through which the voice coil moves is 
another source of distortion. This can 
be eliminated by making the summa- 
tion of the product of each turn, and 
the flux density associated with that 

turn, independent of the amplitude. 
This requirement was satisfied by 
making the voice coil large and slight- 
ly longer than the air gap. A heavy 
voice coil must be used to obtain rea- 
sonable efficiency with the heavy cone. 
A voice coil of 25 grams was used in 
this loudspeaker. This is about 25 
times the mass of the voice coil used 
in conventional console type radio 
loudspeakers. (Continued on page 173) 

Fig. 18. Distortion frequency curve of the Type LC -1A for 1, 2, and 5 watt inputs. 
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M v: RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

ASUDDEN warm -up during the night 
liad left the entire city wrapped in 
a thick blanket of fog. As Barney 

entered the service shop that February 
morning, he thought to himself that 
this would probably be a "hot" tele- 
vision reception day in the ultra - 
fringe area. The moisture -saturated 
air on the ground with drier air above 
it usually produced a condition in the 
troposphere favorable for bending TV 
signals back to earth. 

When he opened the door of the 
service department, he saw his hunch 
had been right. A chassis on the 
trial -run bench was displaying a 
steady, crystal -clear picture. As Bar- 
ney watched, another channel was 
switched on and then another and an- 
other until five different pictures were 
revealed. When the program carried 
by each channel came into view, the 
fine tuning was adjusted and the vol- 
ume was cut down to zero and then 
brought back up. Yet the only other 
person in the room was Mac, and he 
was sitting on a stool clear across the 
room from the set. 

"Hey!" Barney exclaimed, "what's 
going on here ? How are you doing. 
that ?" 

"Now calm down, Buster, or you'll 
flip your lid," Mac admonished. "It's 
being done with this new Regency re- 
mote TV tuner," he explained as he 
tapped a small mahogany cabinet rest- 
ing in his lap. Watching closely, Bar- 
ney saw the picture and sound were 
being manipulated by two large dual - 
dials on the face of this cabinet; and 
he also noticed the unit was connected 
to the set by a cable about the size of 
a pencil. 

"How does it work ?" Barney asked. 
"Inside the cabinet is a complete 

cascode tuner with its own power sup- 
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ply. These concentric dials on the 
right select the channel and adjust the 
fine tuning in the usual manner. The 
output of the tuner feeds through that 
small coaxial line to the input of the 
set's i.f. system. Another connection is 
made to the receiver's audio system so 
that this outside dial on the left can 
adjust the volume. Finally, the remote 
control unit generates a d.c. voltage, 
either positive- or negative -going, the 
amplitude of which is controlled by 
the inside dial on the left; and this 
voltage is fed to the set for varying 
the contrast of the picture. A `local - 
distance' switch on the back of the 
unit permits placing proper bias on 
the tuner for extremes of signal 
strength." 

"Now let me get this straight," Bar- 
ney interrupted. "If I understand you 
correctly, that same little concentric 
cable is carrying an i.f. signal from 
the remote control unit to the set, an 
audio signal from the set to the unit, 
and a d.c. voltage from the unit back 
to the set. Why that little old chunk 
of coax must be busier than a party 
line the night the banker's wife left 
town with the traveling salesman! 
How do all those signals keep from 
getting into each other's hair ?" 

"A good question," Mac said with a 
chuckle. "It is all done with an ar- 
rangement of chokes, blocking con- 
densers, and filters inside a small 
potted unit mounted inside the set 
chassis. The coax line goes to this pot- 
ted unit, and then leads go from it to 
the various sections of the receiver con- 
trolled. Here," he said as he tossed a 
yellow- covered instruction book across 
to the boy. "Take that home with you 
tonight and see if you can figure how 
it is done by looking at the diagram." 

"Can you hook that outfit on to any 

receiver ?" Barney wanted to know. 
"Just about any. It comes in two 

models: one for sets with an i.f. 
around 21 megacycles and another for 
sets with an i.f. near 41 megacycles. 
A set with an odd i.f. too far removed 
from these standard frequencies could 
not use the remote tuner. Neither 
could the remote control be applied to 
an old set using manual gain control 
without a.g.c. But outside of such rare 
cases, the device will work on any set. 
It functions equally well with split i.f. 
and intercarrier systems. When you 
want to use it for u.h.f. reception, you 
simply install u.h.f. strips in the re- 
mote control tuner. If you want to 
employ a booster in conjunction with 
the remote control tuner, there is an 
a.c. outlet on the rear of the cabi- 
net into which the booster can be 
plugged." 

"How about using the unit in a 
weak -signal area ? Can you get as 
good reception with the remote unit as 
you do with the set's own tuner ?" 

"If you hook it on to a set em- 
ploying a less -efficient type of tuner, 
you will actually get better reception 
when the modern cascode circuit of 
the remote unit is in use. In general, 
you should be able to use this remote 
control unit in any area in which the 
set alone will receive a watchable pic- 
ture." 

"Whose set is this you are using ?" 
"The wife and I were visiting 

friends at Big City over the weekend. 
They have a little boy with rheumatic 
fever who must spend the next few 
months in bed. Television is the best 
thing they have found to keep him en- 
tertained; but, like most kids, he likes 
to do a lot of channel hopping. That 
means his mother has to dash in from 
the kitchen, laundry, or upstairs doz- 
ens of times a day to adjust the set. I 
was telling them about this remote 
control gadget, and they insisted I 
bring their set home and install the 
unit. We are going to take it back to 
them tonight." 

"That will certainly be a fine thing 
for him and his mother, and I can see 
where it could be used to great advan- 
tage in a public place where the set 
must be up high so everyone can see 
it but yet you want to control it from 
a convenient location. Also, I can un- 
derstand how elderly people will like 
not having to jump up and down every 
time they want to change programs, 
touch up the tuning, or adjust the vol- 
ume; but I wonder if many other 
people -young and able -bodied people, 
I mean -will buy them." 

"I am sure they will," Mac said em- 
phatically. "I remember that when au- 
tomatic gear shifts were first intro- 
duced a lot of people thought that 
they would only be used by women 
and `other' inept drivers. As soon as 
drivers in general found out how con- 
venient they were, though, everybody 
wanted them. 

"Remote control of TV sets is not a 
brand -new idea, for we have had some 
novel electrical -mechanical systems 

(Continued on page 148) 
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MATCHED COMPONENTS 

Dual Coaxial Speaker A1-400 

- --z- -- 

Preamplifier Control Unit Al -200 

Power Amplifier Al -300 

Deluxe Tone Arms: 
Al -500 (12 ") Al -501 (16 ") 

Speaker Enclosure (Blond, 
Mahogany, or Unfinished 

Veneers) Al -406 

MAIL THIS 

AFEW 
MINUTES of your time now paves the way for the 

most successful hi-fi selling year you've ever experienced. 
Listen to this equipment today... examine its amazing poten- 
tial ... climb on the bandwagon of enthusiasm it has created 
at every audio show from coast to coast. 

General Electric Custom Music Ensemble installations offer 

you these bonus features: Low cost...multiple sales...service - 
f ree customers ...and the most widely advertised and promoted 
line of matched components in the industry! 

Build your high -fidelity business in 1954 with G.E. Do it 
by calling your local General Electric headquarters today or 
writing us for complete information. 

NATIONAL MAGAZINE ADVERTISING 
in: Atlantic...Harper's...Saturday Review of 
Literature... New Yorker... House Beautiful 
.. Esquire... High Fidelity... Audio 

Engineering...Record Retailing. 

TOP -NOTCH SALES TOOLS: 
Posters.. . Streamers... Demonstration 
Records...Counter Cards...Folders 
...Booklets. 

® NNE EMI MN 

General Electric Company, Section R924 
Electronics Park, Syracuse, New York 

Please send me literature and complete information on the G -E Custom Music Ensemble 

NAME - 

COUPON TODAY! t 
ADDRESS -- ' 

CITY STATE 4I I - GENERAL$)E1ECTRIC -' 
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Compiled by KENNETH R. BOORD 

pFGHANISTAN 
-Kabul Radio, 

9.972A, noted with English 1050- 
1100, fair level in England. (Catch) 

Albania -Radio Tirana, 6.570, 7.850A, 
has English 1340 -1400, 1600 -1630; 
French 1230 -1300, 1630 -1700. (WHR) 

Alaska -A l a s ka Communications 
System, 5.980, Juneau, noted testing 
0055 -0110. (Kary, Va.) 

Algeria -Radio Algerie, 6.160, heard 
closing 1658 with "La Marseillaise." 

Anglo- Egyptian Sudan -Radio Om- 
durman, 7.085A, noted at good level 
ending Arabic session 2345. (Kary, 
Va.; Cox, Dela.) With news in English 
1115 on Sun. (Pearce, England) 

Angola - CR6RA, 11.862, now an- 
nounces simply as "Radio Angola;" is 
heard 1330 -1730. (ISWC, London) Lu- 
anda is using a new channel of 6.355; 
Radio Clube de Benguela signs on 1200 
on 9.502. (Radio Sweden) Luanda's 
11.862 channel is audible most days 
1322A -1330 with interval signal of 
steady native drum beats preceding 
1330 sign -on. (Niblack, Ind.) And clos- 
ing 1730 with "A Portuguesa." (Chris- 
tie, Calif.) CR6AA, Lobito, is heard in 
Sweden on 5.033 at 0530 -0600. (Nattug- 
gian, Sweden) Etervsep, Sweden, lists 
CR6RD, Radio Clube do Huambo, Nova 
Lisboa, on 11.928, heard 1120 -1140. 

Argentina - SIRA is using LRA, 
15.345, for Latin American session 
2030 - 0100. (Morgan, Balbi, Calif.) 
Heard occasionally in Tokyo near 0100 

closedown. (Takemi) Still uses LRU, 
15.29, for English to Western North 
America from 2300. (Ferguson, N. C.) 
Announces English for 1500 -1600 on 
LRS, 11.880. (Kahan, Calif.) Radio 
Splendid, 9.310A, is good from 0145. 

Azores - CSA93, 4.865, Ponta Del- 
gada, heard 1615 in Spanish. (Dahl - 
gren, Sweden) 

Bechuanaland- Shapiro, Ireland, has 
heard ZNB, 8.240, Mafeking, after 1330 
with music, in heavy CWQRM. (ISWL, 
England) 

Belgian Congo -OTM4, Radio Congo 
Belge, Leopoldville, has moved from 
6.295 to 6.290, closes 1600. (ISWC, Lon- 
don) OTM, 9.380A, noted 1515 at good 
level, closed 1557 with National An- 
them. (Ferguson, N. C.) Heard opening 
0000 in French, Flemish. (Morris, Pa.) 

Bolivia - CP38, 9.444A, La Paz, is 
heard in Chile at very weak level, bad 
QRM. (Bush) 

Brazil -PRL7, 9.270, Rio de Janeiro, 
has English announcements in musical 
session 2200 Sat. (Zerosh, Pa.) Has 
varied announcement in this session to 

(Note: Unless otherwise indicated, all time is expressed in American EST; add 5 hours for 
GCT. "News" refers to newscasts in the English 
language. In order to avoid confusion, the 24 hour clock has been used in designating the times 
of broadcasts. The hours from midnight until noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 

The symbol "V" following a listed frequency 
indicates "varying." The station may operate 
either above or below the frequency given. "A" 
means frequency is approximate. 

The cheery voice of Marianna Linard, English announcer for "The Voice of Den- 
mark,' Copenhagen, is well -known to SWL's around the world. This picture of 
Marianna was made during a visit to the United States. Shown with Marianna is 
Albert K. Saylor, Quantico, Va., ISW Department monitor, whom she visited en route 
to California for a stay with relatives. Her English broadcasts are heard to North 
America over 9.52 between the hours of 2100 and 2230 Eastern Standard Time. 
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"Radio Nacional, the Voice of Brazil." 
(Niblack, Ind.) ZYS8, 4.805, Manaus, 
noted 2036 in Portuguese; Recife, 6.085, 
is heard in Sweden around 1835; ZYB8, 
11.765, relaying Radio Tupi, noted 1630. 
(Dahlgren) Radio Relogio, 4.905, noted 
1900 -2300, good level. (Bush, Chile) 

British Guiana -ZFY, Georgetown, is 
currently being heard on new 3.255A 
signing off 2115. (West, Va.; URDXC) 

Bulgaria -The European Service of 
Radio Sofia is now 1045 -1445, 6.070, 
7.670; 1500 -1730, new 7.256, 7.670; Eng- 
lish 1500 -1515, 1615 -1645, 1715 -1730. 
(WRH) 

Burma -Radio Rangoon is scheduled 
2000 -2130, 9.542, 955 kc.; 0030 -0230, 
9.542, 6.035, 955 kc.; 0700 -1015, 9.542, 
4.774, 955 kc.; news 2020, 0130, 1000. 
(Radio Times of India) 

Canada - CFRX, 6.070, Toronto, 
Ont., noted 1830 -1900 with news, sports. 
(Karrer, Pa.) CJCX, 6.010, Sydney, N. 
S., heard 2225 -2235 with news; CBNX, 
5.970, St. John's, Newfoundland, heard 
0605 -0615 with music, time checks. 
(Morris, Pa.) CHNX, 6.130, Halifax, 
N. S., is good level around 0740. (Hall, 
Que.) 

Cape Verde Islands - Praia noted 
near 7.398 with news in Portuguese 
1942, closing 1700A. (Pearce, England) 
Recently listed channels of 3.950, 400 
watts, 6.350, 3 kw., scheduled 1530- 
1700. (Radio Sweden) 

Ceylon - Radio Ceylon, 9.520, noted 
1730 with music; 15.120 at 2100 with 
news. (Sanderson, Australia) On 11.975 
at 1015 -1115 or later, good level. (Kroll, 
N. Y., others) 

Chile -Radio Yungay, 7.60086 
(measured), noted 2013 tune -in to 2326 
tune -out, fair level but with severe 
QRM. (Rastorfer, N. Y.) 

China -Radio Peking usually comes 
in with news 0400 on 6.105, 6.200AV, 
and less often on 7.500; noted with 
English 2200 on new 11.96 parallel 
15.06. (Morgan, Balbi, Calif.) Fair level 
on occasion on 9.040A at 0810. (Kary, 
Va.) Heard on measured 15.084 at 
1827; on measured 15.060 at 1900, still 
on at 2316. (Ferguson, N. C.) 

Colombia -HJKH, 5.070, noted sign- 
ing on weekdays 1830 with soft organ 
music and chimes; HJDE, 6.145, Medel- 
lin, is good quality lately; HJKD, 6.000, 
Bogota, noted 2030 -2100 with English 
feature "American Melodies," evident- 
ly by tape recording. (Niblack, Ind.) 
Radio Maria, located in what seems to 
be Pasto (in southwestern part of 
country) is noted with call of HJHO 
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bataava 

FUSI 1 
t%ltLt WA 

INTRODUCING the greatest 
advance in Conical antennas 

...it's the all -new WALSCO Imperial. 
Featuring a new "barrier disc" 

insulator with 2 inches of air 
space between the terminals 

to prevent shorts. Soot deposits, 

dirt, moisture, salt, etc., 
cannot affect this insulator. 

The WALSCO Imperial will therefore 
maintain lasting high gain performance 

anywhere, regardless of 
weather conditions. Contact 

surfaces and terminals will 
never rust or oxidize. Front end 

hardware is stainless steel to 

prevent corrosion losses permanently. 
Front end elements 

are pre -assembled to 
holding plates 

which are fastened to 

the insulator with one wing nut. 

Less than 2 minutes to assemble. 

Guaranteed lasting high gain on all VHF channels 

3602 Cren haw EFvd.,Lcs Angeles 16, Calif. 
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is here! 

1 

for Quick TV Set 
1 

Adjustment and J 

Alignment! 

* For adjustment of vertical 
linearity and height controls 

* Accurate positioning of focus 
coil or magnet 

* Precise setting of yoke 

* Complete with instructions 

`HORIZONTAL BAR - GENERATOR 

See Your Jobber Today! 

manufactured by 

1 , 170 MPANVW 

(NChicago 
25, III. 

Manufacturers of Electronic Equipment Srnce 1928 
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on 4.825 to past 2230. The one on 4.747 
to 2100A sign -off is probably Radio - 
difusora Militar de Colombia. (Stark, 
Texas) HJCH, 4.895, Bogota, noted 
1700 in Spanish. (Dahlgren, Sweden) 
HJBE, Radio Libertad, 5.979A, noted 
with music 1800 -1900. (Sutton, Ohio) 

Cuba - Radio Reporta del Hora, 
6.314A, noted 2335 -0015, frequent time 
checks. (Roberts, Conn.) 

Czechoslovakia - Prague, 9.504, 
noted with English 0715 -0740; an- 
nounced further English for 1400 on 
this channel and 1700 on only 233 
meters, medium -wave. (Pearce, Eng- 
land) Heard on 9.550 at 2300 with 
English to North America. (Barnard, 
Calif.) And 1930 -2000 on 7.255. (Mor- 
ris, Pa., others) 

Denmark- Copenhagen, 9.520, noted 
at good level opening to North America 
2030. (Barnard, Calif.) And again 2200. 

Dominican Republic - "La Voz Do- 
minicana," lists HI2T, 9.735, 7.5 kw.; 
HI4T, 5.970, 7.5 kw. Latter noted 2315- 
2330 with music, good level in Iowa. 
(Shear) Radio Caribe, 4.996, Santiago 
de Los Caballeros, is noted to 2100. 
(Stark, Texas) 

Ecuador - Radio Mundo, Guayaquil, 
is noted on 4.743, up from 4.675A, goes 
past 2030. (Stark, Texas) "La Voz de 
Democracia," 6.060A, is good level 
around 1000 -2200. (Sawyer, Ont.) 

Egypt -Cairo uses 17.725 to Indo- 
nesia, India, Pakistan 0700 -1000; news 
0830. (ISWC, London; WRH; Fergu- 
son, N. C.) Is strong daily on 11.965 
with Arabic 1000 -1100. (Morgan, Balbi, 
Calif.) Still noted on 9.475, 11.815 to 
1700 closedown. (Rastorfer, N. Y., oth- 
ers) The Home Service in Arabic is 
radiated on 6.085, 11.965, 2345 -0205, 

(Continued on, page 101) 

PHILCO'S "SURFACE- BARRIER" TRANSISTOR 
RADICALLY new production tech- 

niques have been employed by the 
Philco Corporation in the development 
of a new type of transistor which is said 
to outperform all transistors currently in 
use. The new unit is called a "surface - 
barrier" transistor because advantage is 
taken of a "surface- barrier" effect dis- 
covered by Philco engineers. It is basic- 
ally a "p -n -p" junction type. 

Major operating characteristics in- 
clude a gain- bandwidth product of over 
50 mc., reliable operation at 70 mc. and 
above, and a noise figure of 4 to 8 db 
at 10 mc. Power gain is on the order of 
1000. These characteristics are achieved 
by depositing a suitable material, such 
as indium, on each side of a very thin 
section of germanium. The thickness of 
the germanium can be accurately con- 
trolled to within 10 millionths of an 
inch, and actual thickness is about 2 ten - 
thousandths of an inch. 

In manufacturing this device, the ger- 
manium is first purified to 1 part in 10 
billion. A suitable impurity is then in- 
troduced in the proportion of 1 part in 
10 million, forming "n" type ger- 
manium. Small wafers are cut for ad- 
ditional processing. These wafers are 
about .050 x .100 inch and are lapped to 
a thickness of .006 inch. Chemical etch- 
ing further reduces the thickness to 
.003 inch. 

A process called "jet electrolytic etch- 
ing" was developed to produce the de- 
sired final thickness. Two small jets of a 
salt solution are directed against the 
sides of the germanium wafer and cur- 
rent is passed through the solution, re- 
sulting in the etching of the germanium. 
When the desired thickness (thinness!) 
is reached, the current is reversed and 
the process becomes one of electroplating 
rather than etching. The electroplating 
is continued until electrodes of suitable 
thickness are plated on the germanium. 
Leads are then soldered to these elec- 
trodes and the complete unit is hermet- 
ically sealed. 

Fig. 1 is a cross -sectional view of the 
transistor. The collector electrode is 
made slightly larger than the emitter by 
using a slightly larger jet during the 
etching process. Although indium was 
used as the electrode material in experi- 
mental units, many other materials are 
satisfactory. 

A major advantage of this manufac- 
turing process is the uniformity that can 
be obtained. When mass production 

equipment is in use, it is expected that 
the uniformity will be better than that 
of vacuum tubes. 

Pilot plant operation is being set up 
for the manufacture of this unit but it is 
expected that the military will absorb 
all production for some time to come. 
Because of its high efficiency and the 
low operating voltage required, the "sur- 
face- barrier" transistor is ideally suited 
for battery- operated or airborne military 
electronic equipment. An experimental 
military receiver has been built, using 
"surface- barrier" transistors, which re- 
quires only 5 to 10 milliwatts of battery 
power. A reduction in power require- 
ments of 1000 to 10,000 times is antici- 
pated in airborne equipment. 30 

EMITTER 

GERMANIUM WAFER 
A02' CIA, 

.002' -.003' THICK .0002 ±.0000i' 

Fig. 1. Cross -sectional view of the 
new Philco "surface- barrier" transistor. 

Philco's 'surface- barrier" transistor com- 
pared with a standard paper clip. The 
new units are capable of operating at 
higher frequencies and lower power con- 
sumption than currently -available transis- 
tors. The transistor at left is enclosed in a 
hermetically -sealed metal case while the 
one at right is complete except for case. 
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NEW! 
__ TELCO "" 

= =- =- _- - - - - -- UHF -VHF ANTENNA 

DOUBLE V 

Highly directional...adjustable for 
combined UHF -VHF 50 °- 70 °-90 °. 

No. 9010 List $6.95 

... the "T" formation line -T for Top Quality 
and T for Ten Antenna Styles. Insist on TELCO 

... the best TV antennas for the greatest "show" 
on earth. 

TELCO UHF "GOLDEN GRID" SUPER 

DELUXE BUTTERFLY ANTENNA 

No. 8965 List $5.95 

TELCO UHF "GOLDEN GRID " DELUXE 

CORNER REFLECTOR ANTENNA 

No. 8984 , List $11.25 

WISHBONE 
... exclusive with TELCO, is a free 
air insulator that prevents shorting 
out under any condition ... found 
only on TELCO UHF Antennas. 

FREE CATALOG - illustrates all TELCO 

products. Available at your jobber or 

write direct today! 

TELEVISION 
HARDWARE 

TELEVISION HARDWARE MFG. CO. 
DIVISION OF GENERAL CEMENT MFG. CO. 

904 Taylor Street Rockford, Illinois 

TELCO VHF CONICAL ANTENNA 

No. 8700 List $9.25 

TELCO UHF "GOLDEN GRID" STANDARD 

BUTTERFLY ANTENNA 

No. 9001 

TELCO UHF -VHF UNIVERSAL 

ANTENNA 

No. 8981 

CONICAL 

List $3.95 

TELCO UHF "GOLDEN GRID" STANDARD 

CORNER REFLECTOR ANTENNA 

No. 9002 List $11.25 

TELCO UHF "GOLDEN CAID" 2 -STACK 

DOUBLE TIE ANTENNA 

No. 9004 List $7.50 less mast 

TELCO VHF SUPER CONICAL ANTENNA 

No. 8902 List $19.85 

TELCO UHF -VHF "GOLDEN HALO" IN. 
DOOR ANTENNA 

List $16.25 No. 9000 List $4.95 
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IMPEDANCE 
BRIDGE KIT 

MODEL IB -2 

$5950 
SHIPPING WT. 

15 LBS. 

Another new, outstanding instrument design so typically character- 
istic of Heathkit operation in producing high quality instrument kits 
at the lowest possible price. A new, improved model Impedance 
Bridge kit featuring modern cabinet styling, with slanted panel for 
convenience of operation and interpretation of scales at a $10.00 
price reduction over the preceding model. Built -in adjustable phase 
shift oscillator and amplifier with all tubes of the battery operated 
type completely eliminates warm -up time. The instrument is en- 
tirely AC line operated. No bothersome battery replacements. 

The Heathkit IB -2 Impedance Bridge Kit actually represents 
four instruments in one compact unit. The Wheatstone Bridge for 
resistance measurements, the Capacity Comparison Bridge for capa- 
city measurements, Maxwell Bridge for low Q, and Hay Bridge for 
high Q inductance measurements. Read Q D, DQ all on one dial 
thereby eliminating possible confusion due to the incorrect dial 
reference or adjustment. Only one set of instrument terminals nec- 

L2-X4,T,INZAZI , 

qearitieet 
AUDIO WATTMETER 

MODEL AW -1 

$2930 
SHIPPING WT. 

6 LBS. 

eetecerea. 
Simpson 100 -0 -100 microampere 
meter. 

Completely AC operated. 
Built -in phase shift generator and 
amplifier. 
Battery type tubes, no warm -up 
required. 
Newly designed two section CRL 
dial. 
Single knob D, Q, and DQ functions. 
Special impedance matching trans- 
former. 
New modern cabinet styling. 
Pz% precision resistors and silver 
mica condensers. 

essary for any measurement function. Panel provisions provided for 
external generator use. 

A newly designed two section CRL dial provides ten separate 
"units" switch settings with an accuracy of .5 %. Fractions of units 
are read on a continuously variable calibrated wire -wound control. 
A special minimum capacity, shielded, balanced impedance match- 
ing transformer between the generator and the bridge. The correct 
impedance match is automatically switch selected to provide con- 
stant load operation of the generator circuit. The instrument uses 
1 /2% precision resistors and condensers in all measurement circuits. 

The new Heathkit IB -2 provides outstanding design features not 
found in any other kit instrument. The single low price includes the 
power supply, generator, and amplifier stages. No need to purchase 
separate instrument accessories in order to obtain the type of oper- 
ation desired. 

Weat.Mee 
L A B O R A T O R Y 

GENERATOR KIT 
MODEL LG -I 

A new Heathkit design for the au- 
dio engineer, serious hi fi enthu- 
siast, recording studio, or broad- 

. cast station; the Heathkit Audio 
Wattmeter Kit. This specialized 
instrument instantly indicates the 
output level of the equipment 
under test without requiring the 
use of external load resistors. All 
readings are taken directly from 
the calibrated scales of a 41/2" 
200 microampere Simpson meter. 

The Heathkit Audio Wattmeter 
features five full scale power meas- 

urement ranges from 5 milliwatts up to 50 watts with db ranges of -15 db to +48 db. The instrument has a power measurement 
rating of 25 watts continuous and 50 watts maximum for inter- 
mittent operation. Non -inductive resistance load impedances of 4, 
3, 16, and 600 ohms are provided through a panel impedance 
selector switch. Frequency effect is negligible from 10 cycles to 250 
kc. A conventional VTVM circuit utilizes a 12AU7 twin triode tube. 
The meter bridge circuit uses four germanium diodes for good line- 
arity. 

With the Heathkit AW -1 desired information can be obtained 
instantly and conveniently without bothering with the irksome setups 
and calculations usually required. Useful for power curve measure- 
ments, frequency response checks, monitoring indicator, etc. Con- 
venient calibration directly from 110 volt AC line source. This new 
instrument will help to supply the answers to your audio operating 
or power output problems. 

o 

SHIP. WT. 

16 LBS. 

Another welcome 
new addition to 
the popular line of Heathkit 
instruments, the Heathkit Lab- 
oratory Generator. Specifically 
designed for flexibility of operation, accuracy and versatility 
beyond the performance level provided by the conventional 
service type generator. Frequency coverage of the Colpitts 
oscillator is 150kc to 30mc in five convenient ranges with 
provisions for internal or external modulation up to 50 %, 
and .1 volt RF output throughout the frequency range. Panel 
mounted 200 microampere Simpson meter for RF "set refer- * 
ence level to provide relative indication of RF output. In- 
dividually shielded oscillator and shielded variable and step 
attenuator provide flexible control of RF output. 

The circuit features a 6ÁF4 high frequency oscillator, a 
6ÁV5 amplifier with grid modulation, 12AU7 400 cycle 
oscillator and modulator, OB2 voltage regulator tube, and 
a selenium rectifier for the transformer operated power supply. 
The smart professional instrument appearance and over -all 
flexibility of operation will prove a decided asset to any in- s dustrial or educational laboratory, The Heathkit Laboratory 
Generator sets a new level of operation, far superior to any 
instrument in this price classification. 

HEATH COMPANY Benton Harbor 15, Mich. 
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THE MOST dutataftdia9 OSCILLOSCOPE IN HEATHKIT HISTORY 

NEW MODEL 0 -9 

e4.4 THESE FEATURES 

B 
00 

cycle 
sweep 

uilt -in 
and p 

contro{ -a necessity 

for TV service work. Voe regulated 

for 
ltag 

rock steady 
traces - complete 

freedom from 
bounce and litter. 

MODEL O -9 

595O 

Wide bands db at 
down only 
3mc- reproduces 
500 kc square 
wave and up to 10 

me sine wave. 

New production 

5ÚP1 
vu t 

RCA gives finest 
tracelez 

hard -to -see 
ça 
wave forms. 

SHIPPING WT. 
28 LBS. 

Acts as peak-to- 
peak vacuum 

eas - voltmeter- 
ures directly on 

calibrated een 
-buril -in 
for voltage. 

0 amplfierrl elimi- 
nates confusion 
and gives clear 

concise picture of 

viewed waveform. 

ed cathodemfollower 
vertical Inputs con- 

trols 
e 

tat any input 
level. 

New ready formed 

and laced wiring 
harness eliminates 

s 
unsightly 

consuming 
work of 

assembly. 

and 

Announcing the newest addition to a brilliant series of Heathkit 
Oscilloscopes, the outstanding new model O -9 instrument. This 
Oscilloscope features a brand new 5UP1 cathode ray tube for 
really fine hairline focusing, good intensity and freedom from hala- 
tion. 
NEW FEATURES 
Efficient voltage regulation system maintains rock steady trace 
stabilization. New retrace blanking amplifier circuit- amplifier 
band width further extended through efficient circuitry. Calibrated 
1 volt peak -to -peak reference - wiring simplified by ready laced 
and formed wiring harness -new phasing control. 

'Wear/Welt t LOW CAPACITY PROBE KIT 
No. 342 

$350 
SHIP. WT. 1 LB. 

MODEL VC -2 

$1150 
SHIP. WT. 4 LBS. 

February. 1954 

Oscilloscope investigation of high frequency, 
high impedance or broad band width circuits 
requires the use of a low capacity probe. The 
Heathkit Low Capacity Probe features a vari- 
able capacitor to provide the necessary degree 
of instrument impedance matching. 

GOOD DESIGN 
Terminal board for quick access to deflection plates - 
provisions for Z axis input- astigmatism control -bal- 
anced push -pull deflection amplifiers -internal sync on 
either positive or negative peaks. 

VERTICAL AMPLIFIER 
High impedance input with 6AB4 cathode follower, twin 
triode 12AT7 Cascade amplifier, 6C4 phase splitter and 
12AT7 push -pull high gain deflection amplifier. Sensi- 
tivity .025 volts per inch. 

HORIZONTAL AMPLIFIER 
Five position input switch for choice of external input - 
line sweep -line sync -internal sync and external sync. 
Uses 12AU7 input stage, half as triode phase splitter driv- 
ing 12AT7 push -pull high gain deflection amplifier. The 
remaining half of the 12AU7 used as retrace blanking 
amplifier. 
POWER SUPPLY 
New heavy duty internally shielded 100 milliampere 
power transformer. Efficient high voltage filtering system 
-voltage regulation completely eliminates trace bounce 
or jitter. 

The Heathkit O -9 is the ideal general purpose oscillo- 
scope for educational and industrial use. Radio and TV 
servicing and any other application requiring the instan- 
taneous reproduction and observation of actual wave 
forms. 

''eatleit SCOPE DEMODULATOR PROBE KIT 

àa 

q eatl eeet 

VOLTAGE 
CALIBRATOR KIT 
The Heathkit Voltage Cali- 
brator provides a convenient 
method of making peak -to- 
peak voltage measurements 
with an oscilloscope. Peak -to- 
peak voltages are read directly 
on the calibrated panel scales 

in the range of .01 to 100 volts peak - 
to -peak. A convenient "signal" pos- 
ition on the panel switch can be used 
to by -pass the calibrator and apply 
the signal directly to the scope input. 

No. 337 -B 

$350 
SHIP. WT. 1 LB. 

qatt,,..«.> 

ELECTRONIC 
SWITCH KIT 

In applications such as trouble shooting TV, 
RF, IF and video stages, the frequency ranges 
encountered require the demodulation of sig- 
nals before oscilloscope presentation. The 
Heathkit Demodulator Probe will fulfill this 
function and readily prove its value as a serv- 
ice accessory. 

The basic function of the Heathkit 
S -2 Electronic Switch kit is to permit 
simultaneous oscilloscope observation 
of two separate traces which can be 
either separated or super- imposed for 
individual study. Continuously vari- 
able switching rates in three ranges 
from less than 10 cps to over 2000 cps. 
Individual gain controls for each in- 
put channel and a positioning control. 

MODEL S -2 $2350 
SHIP. WT. 11 LBS. 

El 
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The beautiful Heathkit Model 
V -6 VTVM, the world's largest 
selling kit instrument, now 

offers many outstanding new features in addition to retaining all of 
the refinements developed and proven in the production of over 
100,000 VTVM's. This is the basic measuring instrument for every 
branch of electronics. Easily meets all requirements for accuracy, 
stability, sensitivity, convenience of ranges, meter readability, and 
modern styling. It will accurately measure DC voltages, AC voltages, 
offers tremendous ohmmeter range coverage, and a complete db 
scale for a total of 35 meter ranges. 

New 11/2 volt full scale low range provides well over 21/4" of 
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges 
0 -1.5, 5, 15, 50, 150, 500, 1,500 volts full scale. AC ranges 0 -1.5, 
5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm- 

YlEG et 30,000 VOLT DC 

PROBE KIT 
For TV service work or any similar application where the measurement of high DC voltage is required, the Heathkit Model 336 High Voltage- Probe Kit will prove invaluable. A precision multiplier resistor mounted inside the two- color, 
sleek, plastic probe body provides a multipli- cation factor of 100 on the DC ranges. 
of the Heathkit 11 megohm VTVM. 
The entire kit includes precision resis- 
tor, two -color plastic probe, tip con- 
nector spring, test lead, phone plug 
panel connector, and complete assembly 
instructions. 

o 
o 
o 
o 
o 

o 

$450 
SHIP. WT. 

2 LBS. 

No. 338-B 

$ 550 
SHIP. WT. 2 LBS. 

'Wee/Idea PEAK -TO -PEAK. 

PROBE KIT 
Now read peak -to -peak voltages on the DC 

scales of the Heathkit 11 megohm VTVM. 
Readings can be directly made from the VTVM 
scale without involved calculations. Measure- 
ments over the frequency range of 5 kc to 5 
mc. Use this probe to extend the usefulness 
of your VTVM in radio and TV service work. 
The Peak -to -Peak Probe Kit features the new 
polished aluminum housing with two -color 
polystyrene probe ends. Detailed assembly sheet 
including instructions for probe operation. 

o 
o 

o 

?careered 

Y New 11/2 volt full scale low range 

1/ 1,500 volt upper limit DC range 

is Increased accuracy through 50% 
greater scale coverage 

V High impedance 11 megohm input 

// Center scale zero adjust 

1/ Polarity reversal switch 

1 1% precision resistors 

Clearly marked db scales 

meter ranges from .1 ohm to 1,000 megohms. For added conven- 
ience a DC polarity reversing switch and a center scale zero adjust- 
ment for FM alignment. 

The smartly styled, compact, sturdy, formed aluminum cabinet 
is finished in an attractive gray crackle exterior. The beautiful two - 
color, durable, infra -red, baked enamel panel further adds, to the 
over -all professional appearance. 

Top quality components used throughout. 1% precision resistors - silver contact range and selector switches - selenium rectifier - 
transformer operated power supply. Individual calibration on both 
AC and DC for maximum accuracy. DB scale printed in red for easy 
identification, all other scales a sharp, crisp black for easy reading. 
A variety of accessory probes shown on this page still add further 
to over -all instrument usefulness. 

of 

o 
o 

The new Heathkit AC VTVM 
that makes possible those sensi- 
tive AC measurements required 
by laboratories, audio enthusi- 
asts, and experimenters. Especi- 

ee ally useful for hum investiga- 
tion, sensitive null detection, 
phono pick -up output measure- 

AC VACUUM TUBE 

VOLTMETER KIT 
MODEL AV -2 

s29° 
SHIPPING WT. 

5 LBS. 

,. : 
..,. _.. . 

77eeatdeGG RF 

PROBE KIT 
The Heathkit RF Probe used in conjunction with 
any 11 megohm VTVM will permit RF meas- 
urements up to 250 mc, ± 10%. A useful, con- 
venient accessory for those occasions when RF 
measurements are desired. The RF probe body 
is housed in the new, smartly -styled polished 
aluminum probe body featuring two -color poly- 
styrene probe ends and a low capacity flexible 
shielded test lead. The kit is complete with all 
necessary material and a detailed assembly sheet 
as well as instructions for probe operation. 

No. 309-B 

$350 
SHIP. WT. 2 LBS. 

BIL _. °' .a 

ments, making frequency response runs, gain measurements, 
ripple voltage checks, etc. Low level measurements are easy 

4 to make because of the complete voltage coverage of the 
6 instrument and the one knob operation. 
a The large 200 microampere Simpson meter has clearly 

marked and easy to read meter scales. Ten voltage ranges 
o covering from .01 rms full . scale to 300 volts rms full scale, 

with frequency response ± 1 db from 20 cycles to 50,000 
cycles. Instrument input impedance 1 megohm, ten db ranges 
from -52 db to +52 db. For stability and good linearity 
characteristics the meter bridge circuit features 4 germanium 
diodes. Attractive instrument styling, a companion piece for 
the popular Heathkit VTVM and the new AW -1 Audio 
Wattmeter. 

HEATH COMPANY Benton Harbor 15, Mich. 
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CHECK THESE Sealed 
V 20,000 ohms per volt DC sensitivity, 

5,000 ohms per volt on AC 

V Polarity reversal switch 

V 1% precision multiplier resistors 

V 50 microampere 41/2" Simpson meter 

V Meter ranges for service 

convenience 

V New resistor ring- switch assembly 

V Total of 35 meter ranges 

V New Modern cabinet styling SHIPPING WT. 6 LBS. 

The most important Heathkit announcement of the year, the 

new 20,000 ohms per volt Heathkit Multimeter, Model MM -I. 
The universal service measuring instrument, accurate, sensitive, 
portable, and completely independent of AC line supply. Par- 

ticularly designed for service use incorporating many desirable 
features for the convenience of the service man. Full 20,000 
ohms per volt sensitivity on DC ranges - 5,000 ohms per volt 
sensitivity on AC -polarity reversal switch, no bothersome 
transferring of test leads - 1% precision multiplier resistors - large 41/2" recessed non -glare 50 microampre Simpson me- 

ter - conveniently slanted control panel - recessed safety type 

banana jacks - standard universally available batteries - 
rugged practical sized cabinet with plastic carrying handle, and 
a total of 35 calibrated meter ranges. 
RANGES 

Voltage ranges selected entirely for service convenience. For 
example 11/2 volt full scale low range for measuring portable 
radio filament voltages, bias voltages, etc., 150 volt full scale 

range for AC -DC service work, 500 volt full scale range for 
conventional transformer operated power supply systems. Com- 
plete voltage ranges AC and DC, 0-1.5-5-50- 150 -500- 
1,500 -5,000 volts. DC current ranges, 0 -150 microamperes- 

, 15 milliamperes -150 milliamperes -500 milliamperes -15 
amperes. Resistance measurements from .2 ohms to 20 meg- 

BATTERY TESTER KIT 
The Heathkit Battery Tester measures all 
types of dry batteries between 11/2 volts 
and 150 volts under actual load condi- 
tions. Readings are made directly on a 
three color Good-Weak-Replace scale. 
Operation is extremely simple and merely 
requires that the test leads be connected 
to the battery under test. Only one control 

to adjust in addition to a panel 
switch for "A" or "B" battery 
types. The Heathkit Battery Test- 
er features compact assembly, ac- 
curate meter movement, and a 
three deck wire -wound control, 
all mounted in a portable rugged 
plastic cabinet. Checks portable 
radio batteries, hearing aid bat- 
teries, lantern batteries, etc. 

MODEL BT -1 

$3Só 
SHIP. WT. 

2 LBS. 

ohms x 1 x 1,000 x 10,000. 
DB coverage from -10 db 
to +65 db. 

CONSTRUCTION 

Entirely new design permits assembly, mounting and wiring 
of precision resistors on a ring- switch assembly unit. The major 
portion of instrument wiring is completed before mounting the !' 

ring- switch assembly to the panel. No calibration procedure is 

required, all precision resistors readily accessible in event of 
replacement. 

CABINET 

Strikingly modern cabinet styling featuring two piece con- 

struction, durable black Bakelite cabinet, with easy to read 
panel designations. Cabinet size 51/2" wide x 4" deep x 71/2" 

high. Good cabinet physical stability when operated in vertical 
position. 

The Heathkit MM -1 represents a terrific instrument value 
for a high quality 20,000 ohms per volt unit using all 1% 
deposited carbon type precision resistors. Here is quality, per- 
formance, functional design, and attractive appearance, all com- 

bined in one low priced package. 

ea s!i et 
HANDITESTER KIT 

MODEL M -1 

$1q5ó 
SHIPPING WT. 

3 LBS. 

The Heathkit Model M -1 Handitester readily 
fulfills major requirements for a compact, port- 
able volt ohm milliammeter. Despite its com- 
pact size, the Handitester is packed with every 
desirable feature required in an instrument of 
this type. AC or DC voltage ranges full scale, 
0- 10 -30- 300 -1,000 -5,000 volts. Two 
ohmmeter ranges, 0 -3,000 and 0- 300,000. Two 
DC current measurement ranges, 0 -10 milli- 
amperes and 0 -100 milliamperes. The instru- 
ment uses a Simpson 400 microampere meter 
movement, which is shunted with resistors to 
provide a uniform 1 milliampere load on both 
AC and DC ranges. Special type, easily access- 
ible, battery mounting bracket - 1% deposited 
carbon type precision resistors - hearing aid 
type ohms adjust control. The Handitester is 
easily assembled from complete instructions and 
pictorial diagrams. Necessary test leads are in- 
cluded in the price of this popular kit. 

HEATH COMPANY Benton Harbor 15, Mich. 
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Newea,ti/ec't 12 Volt 

BATTERY 
LIMINATOR KIT 

MODEL BE -4 

SHIPPING WT. 

18 LBS. 

Here is the new Heathkit Battery Eliminator necessary for 
modern, up -to -date operation of your service shop. The Heath - 
kit Model BE -4 furnishes either 6 volts or 12 volts output 
which can be selected at the flick of a panel switch. Use the 
BE -4 to service the new 12 volt car radios in addition to the 
conventional 6 volt radios. 

This new Battery Eliminator provides two continuously 
variable output ranges, 0 -8 volts DC at 10 amperes continuously, 
or 15 amperes maximum intermittent; 0 -16 volts DC at 5 

amperes continuously or 7.5 amperes maximum intermittent. 
The output voltage is clean and well filtered as the circuit uses 
two 10,000 mf condensers. The continuously variable voltage 
output feature is a definite aid in determining the starting point 
of vibrators, the voltage operating range of oscillator circuits, 
etc. Panel mounted meters constantly monitor voltage and cur- 

VIBRATOR 
TESTER KIT 

Your repair time is valuable, and 
service use of the Heathkit Vibrator 
Tester will save you many hours of 
work. This tester will instantly tell 
you the condition of the vibrator 
being checked. Checks vibrators for 
proper starting and the easy to read 
meter indicates quality of output on 
a large Bad -? -Good scale. The Heath - 
kit VT -1 checks both interrupter and 
self rectifier types of vibrators. Five different 
sockets for checking hundreds of vibrator 
types. 

The Heathkit Vibrator Tester operates 
from any battery eliminator capable of de- 
livering continuously variable voltage from 
4 to 6 volts DC at 4 amperes. The new 
Heathkit Model BE -4 Battery Eliminator 
would be an ideal source of supply. 

MODEL VT -i 

$1450 
SHIPPING WT. 

6 LBS. 

B I N D I N G P O S T 

Binding post kit now available so that 
standardization of all instrument con- 
nectors is possible. This new, five -way 
binding post will accommodate an alliga- 
tor clip, banana plug, test lead pin, spade 
lug, or hook -up wire. Sold in units of 
20 binding post assemblies. Each assem- 
bly includes binding post, flat and shoul- 
der fiber washers, solder lug, and nut. 
120 pieces in all. Kit 362, 54.00. 

CHECK THESE. ?eaeened 
V Either 6 or 12 volt operation 

V Continuously variable voltage output 

V Constant ammeter and voltmeter 
monitoring 

V Automatic overload relay - self - 
resetting 

V Two 10,000 mf condensers 

V New 18 disc split type heavy duty 
rectifier unit 

V Fuse protection 

rent output and will quickly indicate the presence of a major 
circuit fault in the equipment under test. The power trans- 
former primary winding is fuse protected and for additional 
safety an automatic relay of the self -resetting type is incorpo- 
rated in the DC output circuit. The heavy duty rectifier is a 
split type 18 plate magnesium copper sulfide unit used either 
as a full wave rectifier or voltage doubler according to the 
position of the panel range switch. 

Here is the ideal battery eliminator for all of your service 
problems and as an additional feature, it can also be used as a 
battery charger. Another new application for the Heathkit 
Battery Eliminator is a variable source of DC filament supply 
in audio development and research. More than adequate vari- 
able voltage and current range for normal applications. 

NEW 'Wear/de-et VARIABLE VOLTAGE 

ISOLATION 
TRANSFORMER KIT 

The new Heathkit Isolation Trans- 
former Kit provides line isolation for 
AC -DC radios (not an auto trans- 
former), thereby eliminating shock 
hazard, hum problems, alignment dif- 
ficulties, etc. The output voltage is 
variable from 90 to 130 volts AC 
and is constantly monitored by a 
panel mounted AC volt meter. Use 
it to increase AC supply voltage in 
order to induce breakdown of faulty 
components in circuits thereby saving 
service time. Use it also to simulate vary- 
ing line voltage conditions and to de- 
termine the line voltage level at which 
oscillator circuits cease functioning, par- 
ticularly in three -way portable radios. 
Rated at 100 watts continuous operation 
and up to 200 watts maximum intermit- 
tent operation. A useful radio and TV 
service tool. 

MODEL IT -1 

$1650 
SHIP. WT. 9 LBS. 

qeeatlzkét 
TECHNICAL 

APPLICATION BULLETINS 

An exclusive Heathkit service. Tech- 
nical application bulletins prepared 
by recognized instrument authori- 
ties outlining various combinations 
of instrument applications. Avail- 
able now with 40 four -page illus- 
trated bulletins and an attractive 
flexible loose -leaf binder. Only $2.00. 
(No c.o.d. on this item, please.) 
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84 RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


CHECK THESE 7eaealed 
V INCREDUCTOR controllable inductor 

sweep 

V TV and IF sweep deviation 12 -30 mc 

V 4 mc- 220 mc continuous frequency 
coverage 

V Oscillator operation entirely on fun- 
damentals 

V Output in excess of 100,000 micro- 
volts 

V Automatic amplitude circuit 

V Voltage regulation 

V Simplified operation 

Proudly announcing an entirely new, advanced model TV and FM 
Sweep Generator, the Heathkit Model TS -3. This new design pro- 
vides features and combinations of functions not found in any 
other service type instrument. Every design consideration has been 
given to the requirements of the TV service man to provide a 
flexible, variable sweep source with more than adequate RF out 
put and complete frequency coverage throughout the TV and FM 
spectrum. 

The frequency range of the TS -3 is from 4 mc to 220 mc in four 
switch selected ranges. All frequency ranges are overlapping for 
complete coverage. A particularly important feature of the instru- 
ment is that the oscillator operates entirely on fundamentals, there- 
by providing complete freedom from spurious oscillation and 
parasitics normally encountered in beat frequency type oscillators. 
This circuity assures a much higher total RF output level and 
simplifies attenuation problems. 

The new TS -3 features an entirely new principle of sweep oper- 
ation. Sweep action is entirely electronic with no moving parts or 
electro- mechanical devices so commonly used. The heart of the 
sweep system is a newly - developed INCREDUCTOR controllable 
inductor. With this system, the value of inductance of each oscil- 

lator coil is electrically varied with an AC control current, and 
the inductance variation is -achieved by a change in the magnetic 
state of the core on which the oscillator coils are wound. This 
system provides a sweep deviation of not less than 12 mc on all 
TV frequencies, and up to a maximum of 30 mc on TV IF fre- 
quencies. The high RF output level throughout the instrument 
frequency range overcomes the most common complaint of the 
older type sweep generators. A new, automatic amplitude control 
circuit maintains the output level flat to ± 2 db throughout the 
instrument range. For convenience of operation a low impedance 
50 ohm output is used. 

Operation of the instrument has been simplified through the 
reduction of panel controls and separate panel terminals provide 
for external synchronization if desired. The circuit uses a voltage 
regulator tube to maintain stable instrument operation. A built -in 
variable oscillator marker further adds to flexibility of instrument 
operation. Provisions are also made for the use of an external 
marker, such as-your service type signal generator, if desired. Use 
the Heathkit TS -3 for rapid, accurate TV alignment work, and 
let it help you solve those time consuming, irksome problems so 
frequently encountered. 

Sgs.":,.AM: 44#:,.:14?a.. Wag, -40.... 

N E W Wale /die 

SIGNAL GENERATOR KIT 
MODEL SG -8 

s1195? 
SHIPPING WEIGHT 

8 POUNDS 

Announcing the new 
Heathkit Model SG -8 

service type Signal Generator, in- 
corporating many design features 
not usually found in an instru- 
ment in this price range. The RF 

output is from 160 kc to 100 me in five ranges, all on funda- 
mentals, with useful harmonics up to 200 mc. The RF out- 
put level is in excess of 100,000 microvolts throughout the 
frequency range. 

The oscillator circuit consists of a 12AT7 twin triode tube. 
One half is used as a Colpitts oscillator, and the other half 
as a cathode follower output which acts as a buffer between 
the oscillator and external load. This circuity eliminates 
oscillator frequency shift usually caused by external circuit 
loading. 

All coils are factory wound and adjusted, thereby com- 
pletely eliminating the need for calibration and the use 
of additional calibrating equipment. The stable low 
impedance output features a step and variable attenuator 
for complete control of RF level. A 6C4 triode acts as a 
400 cycle sine wave oscillator and a panel switching sys- 
tem permits a choice of either external or internal modu- 
lation. 

The transformer operated circuit is easy to assemble, 
requires no calibration, and meets every service require- 
ment for an adjustable level variable frequency signal 
source, either modulated or un- modulated. 

N E W TT eatl ¢ct 

BAR GENERATOR KIT 

6 

e . 
o 
0 

MODEL BG -1 

$1145° 

SHIPPING WEIGHT 
6 POUNDS 

The Heathkit BG -1 Bar Gener- 
ator represents another welcome 
addition to the fast growing 
line of popular Heathkits. The 

station transmitted test pattern is rapidly disappearing, and the bar 
generator is the logical answer to the TV service man's problem 
in obtaining quick, accurate adjustment information without waiting 
for test patterns. 

The Heathkit BG -1 produces a series of horizontal or vertical 
bars on a TV screen. Since these bars are equally spaced, they will 
quickly indicate 'picture linearity of the receiver under test. Panel 
switch provides "stand -by position" - "horizontal position" - 
"vertical position.". The oscillator unit utilizes a 12AT7 twin triode 
for the RF oscillator and video carrier frequencies. A neon relax- 
ation oscillator provides low frequency for vertical linearity tests. 
The instrument will not only produce bar patterns but will also 
provide an indication of horizontal and vertical sync circuit stability, 
as well as overall picture size. 

Instrument operation is extremely simple, and merely requires 
connection to the TV receiver antenna terminal. The unit is trans- 
former operated for safety when used in conjunction with universal 
or transformerless type TV circuits. 
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N E W geß.ífZet 

TUBE CHECKER 

KIT 
MODEL 2 

SHIP. WT.12 LBS. 

The new Model TC -2 Heathkit Tube 
Checker features many circuit improve- 
ments, simplified wiring, new roll chart 
drive and illumination of roll chart. The 

instrument is primarily designed for the convenience of the radio and TV 
service man and will check the operating quality of tubes commonly encount- 
ered in this type of work. Test set -up procedure is simplified, rapid, and flex- 
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 7 and 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built -in neon 
short indicator, individual three -position lever switch for each tube element, 
spring return test switch, 14 filament voltage ranges, and line set control to 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC -2. Results of tube tests are read directly from a large 41/2" 
Simpson three -color meter, calibrated in terms of Bad -? -Good. Information 
that your customer can readily understand. Checks emission, shorted elements, 
open elements, and continuity. 

The use of closer tolerance resistors in critical circuits assures correct test 
information and eliminates the possibility of inaccurate test interpretation. 
Improvement has been made in the mechanical roll chart drive system, com- 
pletely eliminating diagonal running, erratic operation, and backlash. The 
thumb wheel gear driven action is smooth, positive, and free running. As an 
additional feature, the roll chart is illuminated for easier reading, particularly 
when the tube checker is used on radio or TV home service calls. 

Wiring procedure has been simplified through the extended use of multi - 
cable, color coded wires, providing a harness type installation between tube 
sockets and lever switches. This procedure insures standard assembly and im- 
parts that "factory built" appearance to instrument construction. Completely 
detailed information is furnished in the new step -by -step construction manual, 
regarding the set -up procedure for testing of new or unlisted tube types. No 
delay necessary for release of factory data. 

The new Heathkit Tube Checker will prove its value in building service 
prestige through usefulness - simplified operation - attractive professional 
appearance. Don't overlook the fact that the kit price represents a savings of 
$40.00 to $50.00 over the price of a comparable commercially built instru- 
ment. At this low price, no service man need be without the advantages 
offered by the Heathkit Tube Checker. 

M y-,,...- OOlo... ......-n 

eatleeet POWER SUPPLY KIT 

$3350 
SHIPPING WT. 

17 LBS. 

The Heathkit Laboratory Power Supply 
features continuously variable, regulated 
voltage output with good stability under 
wide load variations. A 41/2" Simpson 
plastic enclosed pánel mounted meter pro- 
vides accurate meter output information 
of voltage or current. All panel terminals 
completely isolated from the cabinet. Sep- 

arate 6.3 volt AC supply at 4 amperes for 
filament requirements. Ripple component 
exceptionally low, stand -by switch pro- 
vided to eliminate warm -up time of the 
five tube circuit. 

CHECK THESE 
N E W ?Careered 

Simplified harness wiring 

Improved, smooth, anti- backlash roll 
chart action 

Optional roll chart illumination 

Individual element switches 

Portable or counter style cabinet 

Spare blank socket 

Contact type pilot light test socket 

Simplified test set -up procedure 

Line adjust control 

41/2" three -color meter 

116(0 
HEATHKIT 

PORTABLE 

TUBE CHECKER .t, 

' +?s 

KIT 
, « _ -' t4/ 

MODEL TC -2P 

$3450 
SHIP. WT. 14 LBS. 

The portable model is sup- 
plied with a strikingly at- 
tractive two -tone cabinet finished in rich maroon, proxy - 
lin impregnated, fabric covering with a contrasting 
gray on the inside cover. Detachable cover, brass -plated 
hardware, sturdy plastic handle help to impart a truly 
professional appearance to the instrument. 

PORTABLE TUBE CHECKER CABINET as described 
above will fit all earlier Heathkit TC -1 Tube Checkers. 
Shipping weight 7 lbs. Cabinet only, 91 -8, $7.50. 

No. 355 
Ship. Wt. 

I Lb. 

Wea uke TV PICTURE TUBE 

TEST ADAPTER 
The Heathkit TV Picture Tube 
Test Adapter used with the Heath - 
kit Tube Checker will quickly check 
for emission, shorts, etc., and de- 

5etermine picture tube quality. Con - 
s silts of standard 12 pin TV tube 

socket, four feet of cable, octal 
socket connector, and data sheet. 

LABORATORY AND 
SERVICE SHOP 

BOOKLETS 
"Planning Your Service Business" by John 
T. Frye, and "Establishing the Industrial 
Electronics Laboratory" by Louis B. Garner, 

Jr., are booklets available to Heath - 
kit customers at no charge. These 
booklets, written by nationally recog- 
nized authorities, outline the various 
requirements and considerations for 
establishing your own service busi- 
ness or for setting up an industrial 
electronics laboratory. Full attention' 
is given to various details that are 
frequently overlooked when projects 
of this nature are undertaken. Just 
write in to the Heath Company re- 
questing your free copy, or attach a 
memo to your next order. 
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CHECK THESE 47e, GGtJLQ 

V Visual and aural signal tracing 

V Two channel input 

V High RF sensitivity 

V Unique noise locater circuit 

V Calibrated wattmeter 

V Substitution test speaker 

V Utility amplifier' 

V RF, audio probes and test leads included 

An entirely new type of signal tracer incorporating a combina- 
don of features not found in any other instrument. Designed ex- 
pressly for the radio and TV service man, particularly for the 
servicing of AM, FM, and TV circuits. Here in a five tube, trans- 
former operated instrument are all of the useful functions so 
necessary for speedy, accurate isolation of service difficulty. 

This new signal tracer features a special high gain RF input 
channel, used in conjunction with a newly -designed wide frequency 
range demodulator probe. High RF sensitivity permits signal 
tracing at the receiver antenna input. A separate low gain channel 
and probe available for audio circuit exploration. Both input chan- 
nels are constantly monitored by an electron ray beam indicator, 
so that visual as well as aural signal indications may be observed. 
The instrument can also be used for comparative estimation of 
gain per stage. 

A decidedly unusual feature is a noise localizer circuit in con- 
junction with the audio probe. With this system, a DC potential 
is applied to a suspected circuit component and the action of the 

DECADE RESISTANCE KIT 
MODEL DR -1 The Decade Resistance Kit provides 

individual switch selection of re- 
$1950 sistance values using twenty 1% 

resistors providing a choice of 1 

SHIP. WT. ro 99,999 ohms in 1 ohm steps. 
Ceramic wafer switches, silver - 

4 LBS. plated contacts, smooth, positive de- 
tent action, baked enamel panel, and handsome, 
polished birch cabinet. 

DECADE CONDENSER KIT 
The Heathkit Decade Condenser Kit MODEL DC -1 
features silver mica, precision con- 
densers with a rated accuracy of i- 

i %. Capacity values are arranged in 
three decades from 100 mmf to .111 
mf in steps of 100 mmf. Ceramic 
wafer switches with silver -plated con- 
tacts and smooth detent action. Use- 
ful in laboratory work, for circuit development. 

$1650 
SHIP WT 

4 LBS. 

^eecteirieee RESISTANCE 
SUBSTITUTION BOX KIT 

MODEL RS -1 

$550 
SHIP. WT. 

2 LBS. 

The Heathkit Resistance Sub- 
stitution Box provides indi- 
vidual switch selection of any 
one of 36 RTMA 1 watt 
10% standard value resistors, 
ranging from 15 ohms to 
10 meghoms. Many applica- 
tions in circuit development 
work, and also in radio and 

TV service work. Ideal for experi- 
mentally determining resistance values 
and for quickly altering circuit oper- 
ating characteristics. Entire unit 
housed in attractive Bakelite cabinet, 
featuring the new universal type 
Heathkit binding posts to simplify - 
circuit connections. 

voltage in the component can be seen 
as well as heard. Invaluable for ferreting out noisy or intermittent 
condensers, noisy resistors, controls, coils, IF and power transform- 
ers, etc. A built -in calibrated wattmeter circuit is very useful for a 

quick preliminary check of the total wattage consumption of the 
equipment under test. Separate panel terminals provide external 
use of the speaker or output transformer for substitution purposes. 
Saves valuable service time by eliminating the necessity for speaker 
removal on every service job. The terminals also permit the utili- 
zation of other shop equipment, such as your oscilloscope or 
VTVM. The T -3 Signal Tracer can be used as a high gain 
amplifier for checking tuners, record changers, microphones, phono 
crystals, etc. 

Don't overlook the interesting service possibilities provided 
through the use of this new instrument and let it work for you 
by saving time and money. The kit is supplied complete with all 
tubes, circuit components, demodulator probe, audio probe, and 
additional test leads. 

ieeetelleet 

CONDENSER CHECKER KIT 
MODEL C -3 

$19 50 
SHIPPING WT. 

8 POUNDS 

Use the Heathkit C -3 Con- 
denser Checker to quickly 
and accurately measure 
those unknown condenser 

and resistor values. All readings are taken direct- 
ly from the calibrated panel scales without re- 
quiring any involved calculation. Capacity meas- 

urements in four ranges from .00001 mf to 1,000 mf. Checks paper, 
mica, ceramic, and electrolytic condensers. A power factor control is 
available for accurate indication of electrolytic condenser measurements. 
A leakage test switch with switch selection of five polarizing voltages, 
25 volts to 450 volts DC, will indicate condenser operating quality 
under actual load condition. The spring return leakage test switch 
automatically discharges the condenser under test and eliminates shock 
hazard to the operator. 

Resistance measurements can be made in the range from 100 ohms 
to 5 megohms. Here again all values are read directly on the calibrated 
scale. Increased circuit sensitivity coupled with an electron beam null 
indicator increases overall instrument usefulness. 

For safety of operation the circuit is entirely transformer operated 
and the instrument is housed in the attractive, newly -styled Heathkit 
cabinet, featuring rounded corners, and drawn aluminum panel. The 
outstanding low kit price for this surprisingly accurate instrument in- 
cludes necessary test leads. Good service shop operation requires the 
use of this specialized instrument, designed for the express purpose of 
determining unknown condenser values and operating characteristics. 
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Here is the latest Heathkit addition to the ham radio field, the 
AT -1 Transmitter Kit, incorporating many desirable design fea- 
tures at the lowest possible dollar -per-watts price. Panel mounted 
crystal socket, stand -by switch, key click filter, AC line filtering, 
good shielding, etc. VFO or crystal excitation - up to 35 watts 
input. Built -in power supply provides 425 volts at 100 ma. 

This kit features pre -wound coils, single knob band switching, 52 
ohm coaxial output, plug in chassis provisions for VFO or modu- 
lator and rugged clean construction. Frequency range SO, 40, 20, 

NEW T tleatflide 
ANTENNA COUPLER KIT 

New Heathkit Antenna Coupler, speci- 
ally designed for the Heathkit AT -1 
Transmitter. The Antenna Coupler can 
be used with any 52 ohm coaxial in- 
put - up to 75 watts power. Low 
pass filter with cut -off frequency of 
approximately 36 mc - L section 
tuning network - neon tuning' indi- 
cator - rugged, compact construction - 
transmitter type variable condenser, and 
high .Q coil are all outstanding features. 
The AC -1 has both inductance and capa- 
city tuning for maximum operating versa- 
tility. Dimensions 81/2" wide x 
high x 4 %g" deep. 

MODEL AC -I 

$1450 SHIP. 
3 

WT. 
LBS. 

eeettitieet 

COMMUNICATIONS RECEIVER KIT 
MODEL AR -2 

$25 5 0 SHIP. WT. 

12 LBS. 

CHECK THESE 

NEW 47CarCete4 

1- Single knob band switching 

Y Pre -wound coils 

1/ Metered operation 

Y 52 ohm coaxial output 

Y Crystal or VFO excitation 

Built -in power supply 

Rugged, clean construction 

15, 11, and 10 meters. Tube line -up 6AG7 oscillator- multiplier, 
6L6 amplifier- doubler, 5U4G rectifier. Physical dimensions S%g" 
high x 131/2" wide x 7" deep. 

This amazingly low kit price includes all circuit components, 
tubes, cabinet, punched chassis, and detailed construction manual. 
The ideal kit for the novice just breaking into ham radio. It can 
be used later on as a stand -by rig or an all band exciter for higher 
powered transmitter. may. 

eecidtfeet 

ANTENNA IMPEDANCE METER 
Use the Heathkit Antenna Impedance Meter for 
measuring antenna impedance for line matching pur- 
poses- adjustment of beam antennas -phone mon- 
itor, etc. It will determine antenna resistance at 
resonance, match transmission line for minimum 
SWR, determine receiver input impedance, and pro- 
vide a rough indication of SWR. Precision resistors, 
germanium - diode, 100 micro- 

$ 5 0 ampere Simpson meter. Dial. 
calibrated from 0 -500 ohms. 

e Shielded aluminum cabinet. 7" 
long x 21/2" wide x 31/4" deep. SHIP. WT. 3 LBS. 

Here is the new receiver kit you have 
repeatedly asked for, the Heathkit 
Communications Receiver. The per - 
fect companion piece for the AT -1 

Transmitter kit. Many outstandingly desirable p 
features have been incorporated in the design p 
of the AR -2; such as, electrical bandspread » 

for logging and tuning convenience - high gain miniature tubes - IF ; 
transformers for high sensitivity and good signal to noise ratio - r, 

separate RF gain control with optional automatic volume control or 
manual volume control, in addition to the conventional audio gain - 

control. Noise limiter - stand -by switch - stable BFO oscillator circuit - headphone jack - transformer operation, etc., all contribute to a 
high performance standard. 

Frequency coverage is continuous from 535 kc to 35 mc in four 
ranges. For added convenience, various ham bands have been separately 
identified in respect to their relative placement on the slide rule tuning 
scale. A chassis mounted, 51/2" PM speaker is included with this kit. 
Tube line up 12BE6 mixer oscillator, 12BA6 IF amplifier, 12AV6 de- 
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output,. 
5Y3GTrectifier. RECEIVER CABINET 
Proxylin impregnated, fabric covered, plywood cabinet with aluminum 
panel designed expressly for the AR -2 Receiver. Part 91 -10, shipping 
weight 5 lbs., $4.50. 

MODEL AM -1 

IMPROVED ;feae fleet 

GRID DIP 
METER KIT 
$' 9 5O5HIP. WT. 

® 4 LBS. 

MODEL GD -1 B 

The invaluable instrument 
for service men, hams, and 
experimenters. Useful in TV 
service work for alignment 
of traps, filters, IF stages, 

peaking compensation networks, etc. 
Locates spurious oscillation, provides 
a relative indication of power in 

transmitter stages, u- se it for neutralization, locating para- 
sitics, correcting TVI, measuring C, L, and Q of compo- 
nents, and determining RF circuit resonant frequencies. 
With oscillator energized, useful for finding resonant fre- 
quency of tuned circuits. With the oscillator not energized, 
the instrument acts as an absorption wave meter. Variable 
meter sensitivity control, head phone jack, 500 microampere 
Simpson meter. Continuous frequency coverage from 2 mc. 
to 250 mc. Pre -wound coil kit and 
rack, new three prong coil mount- 
ing, 6ÁF4 high frequency triode. 

Two additional plug -in coils are 
available and provide continuous 
extension of low frequency cover- 
age down to 355 kc: Dial correla- 
tion curves included. Shipping 
weight 1 lb., kit 341, $3.00. 
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CHECK THESE 9ecu «ze4 
1/ First popular priced Q Meter 

V Reads Q directly on calibrated scale 

V Oscillator supplies RF frequencies of 
150 kc to 18 mc 

V Calibrate capacitor with range of 
40 mmf to 450 mmf with vernier of 
± 3 mmf 

V Measures Q of condensers, RF resis- 
tance, and distributed capacity of 
coils 

V Many applications in design and de- 
velopment work 

1/ Useful in TV service work for check- 
ing deflection yokes, coils, chokes, etc. 

MODEL QM -1 

SHIPPING WT. 14 POUNDS 

Another outstanding example of successful Heathkit engineer- 
ing effort in producing a Q Meter Kit within the price range 
of TV service men, schools, laboratories, and experimenters. 
This Q Meter meets RF design requirements for rapid, accurate 
measurement of capacity, inductance, and Q at the operating 
frequency and all indications of value can be read directly on 
the meter calibrated scales. Oscillator section supplies RF fre- .,. ...._... 

quencies of 150 kc to 18 mc. Calibrate capacitor with range 
of 40 mmf to 450 mmf, with vernier of ± 3 mmf. 

Particularly useful in TV service work for checking peaking 
coils, wave traps, chokes, deflection coils, width and linearity 
coils, etc. At this low kit price research laboratory facilities 
are within the range of service shops, schools, and experi- 
menters. 

qiea t INTERMODULATION ANALYZER KIT 

MODEL IM -1 

s3950 
SHIPPING WT. 

17 POUNDS 

The Heathkit IM -1 is an extremely versatile instrument specifically designed 
for measuring the degree of .inter-action between two signals in any portion 
of an audio chain. It is primarily intended for making tests of audio amplifiers, 
but may be used in other applications, such as checking microphones, records, 
recording equipment, phonograph pick -ups, and loud- speakers. High and low 
test frequency source, intermodulation unit, power supply, and AC vacuum 
tube volt meter all in one complete instrument. Per cent intermodulation is 

directly read on the calibrated scales, 30 %, 10 %, and 3% full scale. Both 4:1 
and 1:1 ratios of low to high frequency easily set up. With this instrument the 
performance level of present equipment, or newly developed equipment can 
be easily and accurately checked. At this low price, you can now enjoy the 
benefits of intermodulation analysis for accurate audio interpretation. 

eatllct AUDIO GENERATOR KIT 
A Heathkit Audio Generator with frequen 
cy coverage from 20 cycles to 1 mc. Re- 
sponse flat :- 1 db from 20 cycles to 400 
kc, down 3 db at 600 kc, and down only 
S db at 1 mc. Calibrated, continuously vari- 
able, and step a: tenuator output controls 
provide convenient reference output level. 
Distortion is less than .4% from 100 cps 
through the audible range. The ideal con- 
trollable extended frequency sine wave 
source for audio circuit investigation and 

development. 

eatt 
AUDIO FREQUENCY METER KIT 

MODEL AF -1 

$345aß 
SHIP. WT. 12 LBS. 

The Heathkit Audio Frequency 
Meter provides a simple and con- 
venient means of checking un- 
known audio frequencies from 10 
cycles to 100 kc at any voltage 
level between 3 and 300 volts rms 
with any non -critical wave shape. 
Instrument operation is entirely 

electronic. Just set the range switch, 
feed an unknown frequency into the in- 
strument, and read the frequency di- 
rectly on the calibrated scale of the Simp- 
son 41/2" meter. 

'eatgeect AUDIO OSCILLATOR KIT 
Sine or square wave coverage from 20 to 
20,000 cycles in three ranges at a control- 
lable output level up to 10 volts. Low dis- 
tortion, 1% precision resistors in multi- 
plier circuits, high level output across en- 
tire frequency range, etc., readily qualify 
this instrument for audio experimentation 
and development work. Special circuit de- 
sign consideration features thermistor op- 
eration for good control of linearity. 

if 
$ 

r 

MODEL AO -1 

$245° 
SHIP. WT. 11 LBS. 

SQUARE WAVE GENERATOR KIT 

MODEL SQ -1 

$295° 
SHIP. WT. 12 LBS. 

The Heathkit Square Wave Generator pro- 
vides an excellent square wave frequency 
source with completely variable coverage from 
10 cycles to 100 kc. This generator features 
low output impedance of 600 ohms and the 
output voltage is continuously variable be- 
tween 0 and 20 volts, thereby providing the 
necessary degree of operating flexibility. An 
invaluable instrument for those specialized 
circuit investigations requiring a good, stable, 
variable square wave source. 
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WILLIAMSON TYPE 

AMPLIFIER 
KIT 

MODEL W -2 
Particularly designed for 
custom installations, fea- 
turing separate cable 
connected units for sim- 
plicity of installation. 
Sheet metal work finished 
in attractive gray ham - 
mertone for smart ap- 

pearance. All control 
shafts of the adjust- 
able length brepk -off 
type. 

When selecting an amplifier for the heart of your high fidelity audio 
system, investigate the outstanding advantages offered by the Heathkit 
Williamson Type Amplifier. Meets every high fidelity audio requirement 
and makes listening to recorded music a thrilling new experience. 

This outstanding amplifier is offered with optional output transformer 

NEW 'qe,Cititiar 20 WATT 

High Fidelity AMPLIFIER KIT 
A new 20 watt high fidelity amplifier, de- 

-signed especially for custom audio instal- 
lations demanding clean reproduction,ade - 
quate power, and flexibility to meet indi- 
vidual requirements. Separate treble and 
bass tone controls provide up to 15 db 
boost or cut. Four switch selected inputs, 
each with the necessary compensation for 
the service desired. Output transformer 
impedances of 4, S, and 16 ohms. 

Preamplifier, tone control, and phase 
splitter circuits utilize 9 pin twin triode 
miniature tubes for low hum and noise 
level. Two 6L6 push pull power output 
tubes provide full 20 watts power. Fre- 

quency response + 1 db, 20- 20,000 cycles. Total harmonic distor- 
tion 1% (at 3 dl;-below rated output). Tube line -up: 12AX7 pre- 
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage 
amplifier and phase splitter, two 6L6 push pull pentode power out- 
put, 5U4G rectifier. Truly outstanding amplifier performance cou- 
pled with low cost. 

MODEL A -9A 

$3550 
SHIP. WT. 18 LBS. 

tro 

PRICES OF COMBINATIONS 

W - 2 Amplifier Kit including 
main amplifier, power supply, 
and WA - Pl Preamplifier Kit. 
Shipping Weight 37 lbs. Ship- 
ped Express only. 

W - 2M Amplifier Kit includes 
main amplifier and power 
supply. Shipping Weight 29 
lbs. Shipped Express only. 

WA -P1 Preamplifier Kit only. 
Shipping Weight 6 lbs. Ship- 
ped Express or Parcel Post. 

$6950 

$49's 

$1915 

operation, providing either the conventional triode output circuit or the 
new extended power circuity in which the screen supply voltage is ob- 
tained from separate transformer primary taps. Frequency response with- 
in r- 1 db from 10 cycles to 100 kc. Tube complement - 6SN7 
cascade amplifier and phase splitter, 6SN7 push pull driver, two 5881 
push pull power amplifiers, one 5V4G cathode type rectifier. 

Matching preamplifier available providing three switch selected inputs, 
correct compensation, and individual bass and treble tone controls. Uses 
12AY7 ( or 12AX7) preamplifier - 12AU7 tone control amplifier. 

Particularly designed for the novice kit builder and requires no special- 
ized knowledge or equipment for successful assembly and operation. 

,._ . " ... -`". .... . . . . . . r.r;l 

geae.+uee ECONOMY 6 WATT 

NEW qeeadieet 
B R OBAADNCDA S T RECEIVER KIT 

Another new Heathkit for the student, 
beginner, or hobbyist. If you have ever 
had the urge to build your own radio 
receiver, this kit warrants your attention. 

New high gain miniature tubes and 
IF transformers provide excellent sensi- 
tivity and good signal to noise ratio. A 
built -in ferrite core rod type antenna has 
been provided. A chassis mounted 51/2" 
PM speaker provides excellent tone and 
volume. Convenient phono input. Can 
be operated either as a receiver or tuner. 
Simplified construction manual outlines 
circuit theory. Ideal for students. Tube 
line -up: 12BE6 mixer oscillator, 12BA6 
IF amplifier, 12ÁV6 detector -AVC -first 
audio, 12A6 beam power output, 5Y3GT rectifier. 

CABINET - Proxylin impregnated fabric covered plywood cabinet. 
ping weight 5 lbs. Part number 91 -9, 54.50. 

MODEL BR -2 

$1750 SHIP. WT. 
11 LBS. 

55 

-r- qeatude 
FM TUNER KIT 

AMPLIFIER KIT 
The new Heathkit Model A -7B Amplifies' 
offers many unusually fine features not nor- 
mally expected in this low price range. Either 
of the two input circuits may individually 
switch selected for phono or tuner operation. 
Separate bass and treble tone controls. Out - 

MODEL A -7B put impedances of 4, 8, and 15 ohms. Push 
pull beam power output stage for balanced 
reproduction. Excellent voltage gain character- 
istics, good frequency response, and full 6 
watts power output. 12J5 amplifier, 12SL7 
second amplifier and phase splitter, two 12A6 
beam power output, one 5Y5 GT rectifier. 

A -7C incorporates preamplifier stage with special compensated network 
to provide necessary gain for operation with variable reluctance or low 
output level phono cartridge. Circuit is properly compensated for micro- 
phone operation. S17.50. 

$1550 
SHIP. WT. 10 LBS. 

The Heathkit FM -2 Tuner 
was specifically designed for 
simplified kit construction. 
Can be operated through 
the "phono" portion of 
your radio or with a sepa- 
rate amplifier. The kit fea- 
tures a pre -assembled and adjusted 
tuning unit, three double tuned -IF 
transformers, and a discriminator 
transformer in an 8 tube AC oper- 
ated circuit. Frequency coverage 88 
to 108 mc. Experience the thrill of 
building your own FM tuner and at the same time enjoy all of 
the advantages of true FM reception. 

MODEL FM -2 

$22? 
SHIP. WT. 9 LBS. 

... 
"7?.ee CATALOG 

Ship- Write for free catalog containing latest price - information, 
schematics, specifications, and descriptions of all Heathkits. 
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DUAL 
SPEAKERS 
HERE AND 

HERE 

T 

DUAL 6" 

SPEAKERS 
for diffused 

room -filling sound 

WEBSTER- 
CHICAGO 

THREE -SPEED 
RECORD 

CHANGER 
I' 

FOUR TUBE 
PUSH -PULL 
AMPLIFIER 

DUAL MATCHED SPEAKERS 
A new economical introduction to high quality record repro- 
duction. A simple -to- operate, compact, table -top model with 
two matched speakers in an acoustically correct enclosure re- 
produce all of the music on the record. 
DIFFUSED SOUND 
Because of the diffused non -directional properties of the dual 
speakers, listening to fine recorded music is a thrilling new 
experience through naturally clear, life -like reproduction of 
sound at all tonal levels. 
HIGH QUALITY PERFORMANCE 
The performance level of the Dual is vastly superior to that of 
the ordinary phonograph or console. Automatic changer plays 
all three sizes at all three speeds with automatic shutoff after 
last record is played. 
TWIN SAPPHIRE STYLUS 
A wide tonal range ceramic cartridge features an ingenious 
"turn- under" twin sapphire stylus for LP or 78 records pro- 
viding quick selection of the correct stylus without turning the 
cartridge. 

SEPARATE 
TONE AND 
VOLUME 

CONTROLS 

SIMPLIFIED CONSTRUCTON 
Simplified, easy -to- assemble 
four tube amplifier features compensated volume control and 
separate tone control. Proxylin impregnated beige and saddle 
tan fabric covered cabinet supplied completely assembled. 
You build only the amplifier. 
EASY TO BUILD 
No specialized tools or knowledge required as the construction 
manual has been simplified to the point where even the com- 
plete novice can successfully construct the Heathkit Dual. The 
price includes cabinet, record changer, two 6" PM speakers, 
tubes and all circuit components required for assembly. 
Send for free audio booklet "High Fidelity Especially for You." 

ATTRACTIVE 
TWO TONE 

CABINET 

HIGH 
QUALITY 

TWIN 
SAPPHIRE 
CERAMIC 

CARTRIDGE 

ANY Benton Narbor 15, .Mich. 
ORDER BLANK I 

"- -- 1n' 
TODAY 70 

t 
(OMPp SHIP VIA 

U.S. 

MAIL 

f -- 

npN HARBOR TS' Parcel Post 
6E 

p¡ICHIGAN Ill Express 

OR PHONE 

Freight 

Best Way 

BENTON 
HARBOR 5 -1175 PLEASE PRINT 

QUANTITY MODEL NO. DESCRIPTION WEIGHT PRICE 

REMARKS 
TOTAL 
WEIGHT AND 
AMOUNT... 

Enclosed find ( ) check ( ) money order for On Express orders do not include transportation charges - hey will be 

Please ship C.O.D. ( ) postage enclosed for pounds. collected by the express agency at time of delivery. 
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The products described in this column are for your convenience in keeping up- 
to -date on the new equipment being offered by manufacturers. For more com- 
plete information on any of these products, write direct to the company involved. 

PALM -SIZE RADIO 
Precision Electronics Laboratory, 

Placerville, California is now market- 
ing a palm -sized radio receiver, pow- 
ered by hearing aid batteries, which 
covers the standard broadcast band. 

One 11/2 volt battery is used for the 

filament of a 3V4 tube while a 221 
volt battery is used for the plate cir- 
cuit. Tuning is accomplished by means 
of a ferrite -tuned antenna coil. The 
circuit is self- regenerative. 

An extensive antenna system is not 
required as a clip is provided that can 
be attached to a finger stop of a dial 
telephone, a bedspring, screen door, or 
a 30 foot length of wire. Any ear- 
phone of 1500 ohms impedance or 
more can be used. Volume on local sta- 
tions is slightly greater than telephone 
reception. 

The radio is available in both wired 
and kit form. The kit requires about 
1 hour's time for assembling. A wir- 
ing diagram accompanies each unit. 

TRANSISTOR TRANSFORMERS 
Microtran Company, division of Crest 

Laboratories, Inc., Rockaway Beach, 
N.Y. is now offering a line of extreme- 
ly small transformers which have been 
designated "Veri- Miniature" trans- 
formers. 

Designed for use in transistorized 
circuitry, such as hearing aids, etc., 
they are available for input, inter - 
stage, output, and choke applications. 
The transformers measure 7A_6" x 1/2" 
x 7/6 ". Frequency response is flat from 
300 to 10,000 cycles. 

Special units are also available on a 
custom basis. Full details are available 
from the company. 

TEST LEADS 
A new pair of Lucite handled test 

leads, for use with standard volt- 
meters, multimeters, v.t.v.m.'s, and 
similar instruments, has been intro- 
duced by Insuline Corporation of 
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America, 3602 35th Avenue, Long Is- 
land City 1, N.Y. 

Virtually indestructible, the heavy 
handles are five inches long and 3/s 

inch in diameter and furnish reliable 
protection against the high a.c. and 
d.c. voltages encountered in electronic 
equipment. The ends are fitted with 
small threaded chucks which take 
phonograph -needle test tips. The nee- 
dles can be inserted with either the 
blunt or sharp points outward. 

The handles are colored red and 
black, one of each, and carry 45 -inch 
long kinkless, flexible leads with mold- 
ed right -angle phone tip plugs. 

SUBMINIATURE TRANSFORMERS 
D & R, Ltd., Santa Barbara, Cali- 

fornia, manufacturer of radio and 
electronic equipment, has introduced 
a subminiaturized supply transformer 
which features high performance char- 
acteristics considering its size and 
weight. - 

Produced on special order to meet 
individual requirements and specifica- 
tions, these compact transformers are 
capable of withstanding severe shock, 
temperature variations, and vibration. 

The company's Model DR -T 107, for 
example, has been developed primarily 
for printed circuit applications. It de- 
livers up to 5 watts at 400 cps and is 

designed to feed a pair of synchro con- 
trol transformers. It weighs 2/3 ounce 
and measures %" high and 3/4" in 
diameter. 

MULTIPLIER PHOTOTUBE 
The Tube Department of Radio Cor- 

poration of America, Harrison, N.J. is 
now offering a new multiplier photo - 
tube for headlight -control service, the 
RCA -6328. 

This short multiplier phototube of 
the 9 -stage type has instantaneous re- 
sponse, meeting the critical timing re- 
quirements of headlight -control serv- 
ice. It is capable of providing stable 
performance over long periods of time. 
Its high luminous sensitivity allows 
use of an amplifier with relatively 
low- impedance input and fewer stages 
than required by less- sensitive tubes. 

The low electrode dark current of 

the 6328 makes feasible the use of 
high- resistance voltage- divider net- 
works to minimize power requirements 
and to improve not only operating sta- 
bility but tube life. A technical bul- 
letin on this tube is available on 
request. 

AUDIO OSCILLATOR 
The Clough -Brengle Co., Dept. RE, 

6014 Broadway, Chicago 40, Ill. is now 
offering an extended -range audio oscil- 
lator, the Model 411. 

This instrument is suitable for mak- 
ing measurements requiring a sine - 
wave signal over the range from 20 
cycles to 1 megacycle. A resistance - 
capacity tuned type oscillator and a 
cathode follower in the output system 

are employed to provide uniform re- 
sponse. Frequency accuracy is main- 
tained by the use of deposited carbon 
resistors in the frequency- determining 
network. 

Low -level measurements are facili- 
tated by a panel switch which reduces 
output voltage, distortion, and hum 
output. Other features include good 
case ventilation, a well spread dial cal- 
ibration for easy reading, and compact 
size. 

NEW CRYSTAL 
The James Knights Company, Sand- 

wich, Illinois has introduced a new 
crystal in its G -9 series, available with 
flexure mode crystals from 4 to 80 kc. 

The new crystal provides rugged, 
precise frequency control at tempera- 
tures in the -40 to +70 degree C. 
range. The crystals have a high ratio 
of capacities (Co /C) resulting in a high 
degree of isolation from associated cir- 
cuitry. 

This new unit provides a practical 
means of close frequency control in a 
range not covered by any other single 
type of crystal. The crystals are her- 
metically- sealed in an evacuated glass 
holder for maximum protection and 
freedom from contamination. 

ANTENNA COILS 
Master Mobile Mounts, Inc., 1306 

Bond Street, Los Angeles 36, Califor- 
nia is now offering a new line of 
"Hy -Q" antenna coils which are pre- 
cision- engineered to deliver the high- 
est possible "Q" consistent with good 
design. 

These antenna coils, which are 
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69 mc- channel 4 

195 mc- channel 10 

Directivity patterns of the 
CONICAL are exceptionally 
clean. The strong major lobe 
indicates fine directivity. 

model 114 -068 CONICAL 

a VHF CONICAL 
antenna built to the 
Quality Standards of 

Nov ready to join the fastest -growing and fastest -selling anten- 
na line in the United States is a new AMPHENOL VHF antenna. 
Designed to supplement the fabulous INLINE* for VHF recep- 
tion, the new CONICAL antenna will give true -picture recep- 
tion in every VHF signal area: major, fringe and long -distance. 
Gain and directivity have been engineered to the high AMPHENOL 
standards that have set the quality goal for the entire industry; 
craftsmanship attention to the small but important details make 
the CONICAL another example' of AMPHENOL's fine antenna 
work. 

AMPHENOL CONICALs are available in single, two and four 
bay models. The stacked models use unique phasing harnesses 
for extra gain. The CONICAL may be obtained in packaging 
that contains all the necessary stacking equipment or else the 
individual antenna may be purchased one or two to a carton. 
In addition, the single bay CONICAL is available in a complete 
antenna installation kit. 

All elements of the CONICAL are constructed of sturdy, 
long - lasting seamless aluminum tubing - assuring rust -free 
years of top performance. 

*Reissue U. 5. Paient 23,273 
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High gain of the CONICAL is illustrated in the gain 
charts for single, two bay and four bay models. Measured 
in accordance with proposed RETMA standards, the 
charts also show the desirable flatness of the gain. 

AMERICAN PHENOLIC CORPORATION chicago 50, Illinois 
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CONCORD PROUDLY FEATURES 

KIT AND WIRED 

INSTRUMENTS 

available for 20, 40, and 75 meter op- 
eration, incorporate several unusual 
features. They are compactly designed, 

MODEL #308 

8'/2" 

#308W $229.50 

No other oscilloscope, 
at any price, can 
meet all the specifi- 
cations of this elec- 
tronic masterpiece. 

VERTICAL FREQ. RESPONSE -Flat ± 11/2 db 
DC thru 5 MC. 
SENSITIVITY - Greater than 10 millivolts 
push -pull (3.9 Millivolts /CM) 
BLANKING -60 cycle or 120 cycle Blanking 
through Blanking amplifier circuit. 
SWEEP RATE -Linear sweeps from 1 cycle 
to 80 KC in 5 ranges. (1.10 uses Ext. C.) 
DRIVEN and RECURRENT sweeps. 
MAGNIFIER- Expands and magnifies signal 
up to 10 times. 
PUSH -PULL -Output in both amplifiers. 
CRT - The latest type 81/2" NEW tube a 
PRECISE EXCLUSIVE. 
VOLTAGE REGULATED. 

ANODE INTENSIFIER -a PRECISE FIRST. 
INTERNAL CALIBRATOR 

NEW 7" OSCILLOSCOPE 
MODEL .#300K......$94.95 
MODEL #300W......$199.50 

LOWEST PRICED IN ITS FIELD 

#F$' MODEL #909 
VACUUM TUBE VOLTMETER 

FACTORY s3 50 
WIRED 

Model 909 Vacuum Tube Volt- 
meter. 1% Ceramic precision 
Resistors; Coax DC connector; 
FM zero alignment scale; burn- 
out proof circuit; DC input 25 
Meg. Rugged oversize 41 /a" 
meter. 

MODEL #909 KIT... $25.98 

FREE! A complete, comprehensive 
listing of all your electronic re- 
quirements. lursti ng with those 
SPECIAL VALUES FROMCONCORD 

ri Send me at once your new 1954 catalog. 
Send complete information and technical data 
on NEW PRECISE Models 

#308 #300 #909 
Please send PRECISE Model 
Enclosed find $ 20% deposit 
with C.O.D. required. Pre -paid if remittance 
in full. 

Name 

Street 
City STATE 

Concord Milk, 
53 Vesey Street. New York 7. N. Y. 
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The 20 -meter coil measures 31/2" x 
23/8" in diameter and weighs 71 .4 
ounces, the 40 -meter unit measures 
61/2" x 23/s" in diameter and weighs 11 
ounces, while the 75 -meter coil meas- 
ures 71/2" x 2%" in diameter and 
weighs 12 ounces. 

SMALL TRANSISTORS 
Texas Instruments Incorporated has 

announced a size reduction in its junc- 
tion transistor cases for even greater 
usefulness in miniature equipment. 

The over -all length of the- case has 
been reduced from .500 to .300 inch. 
Connections are made to the transistor 
case through three leads, supplied al- 
ready tinned and 11/ inches long, suit- 
able for soldering into the circuit or 

rugged, and lightweight. They have a clipping to desired length and plug - 
special coated air -spaced coil winding ging into a subminiature socket. 
to insure improved transmission and Three types of these "n -p -n" tran- reception quality. (Continued on page 166) 

NEW TV STATIONS ON THE AIR 
. (As of January 25, 1954) 

The following new stations bring the list published in the January, 1954 issue up to date. 

STATE, CITY STATION CHANNEL 
FREQUENCY 

RANGE 
(IN MC.) 

VIDEO 
WAVELENGTH 

(IN FT.) 

VIDEO 
POWER* 
(IN KW.) 

Arkansas 
Pine Bluff KATV 7 174-180 5.61 24.5 

California 
Stockton KTVU 36 602-608 1.63 525 

Colorado 
Denver KOA-TV 4 66-72 14.61 100 

Florida 
Fort Lauderdale WITV 17 488-494 2.01 43 

Idaho 
Idaho Falls KID-TV 3 60-66 16.06 100 

Illinois 
Bloomington WBLN 15 476-482 2.06 16 Danville WDAN-TV 24 530-536 1.85 1 

Indiana 
Princeton WRAY-TV 52 698-704 1.41 95 

Iowa 
Waterloo KWWL-TV 7 174-180 5.61 30 

Kansas 
Pittsburgh KOAM-TV 7 174-180 5.61 98 

Louisiana 
Shreveport KSLA 12 204-210 4.79 13 

Maine 
Lewiston WLAM-TV 17 488-494 2.01 1 Portland WCSH-TV 6 82-88 11.8 100 

Massachusetts 
Adams -Pittsfield WMGT 74 830-836 1.18 300 

Mississippi 
Jackson WJDT 3 60-66 16.06 15.9 

Missouri 
Columbia KOMU-TV 8 180-186 5.43 60 Festus -St. Louis RACY 14 470-476 2.09 500 

Nebraska 
Kearney- Holdrege KHOL-TV 13 210-216 4.65 56.2 

New Jersey 
Asbury Park WRTV 58 734-740 1.34 100 

North Dakota 
Bismarck KFYR-TV 5 76-82 12.74 100 

Oklahoma 
Oklahoma City KWTV 9 186-192 5.25 55 

Pennsylvania 
Scranton WARM-TV 16 482-488 2.04 252 

South Carolina 
Greenville WFBC-TV 4 66-72 14.61 100 

Texas 
Midland KMID-TV 2 54-60 17.8 26.3 
Weslaco KRGV-TV 5 76-82 12.74 28.8 

Washington 
Seattle KOMO-TV 4 66-72 14.61 100 

West Virginia 
Fairmont WJPB-TV 35 596-602 1.65 20 

Wisconsin 
Eau Claire WEAU-TV 13 210-216 4.65 52 
Neenah WNAM-TV 42 638-644 1.54 15.5 

*From Station CP application. The frequency of the video carrier = 1.25 
+ channel lower freq. limit. Total number of television stations now on the 
air: 351 (123 of which are u.h.f.) 
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THINGS ARE AS THEY SEEM... 
The long lines are strictly parallel - 

that they appear otherwise is an optical illusion. 

This fuse merely has the metal caps cemented to the 
glass. 

A 

B 

---------- , . 

The difference between these two This Littelfuse has the caps locked to glass like this. 

fuses is no illusion ... The ends of the glass are formed&. The solder which 
is bonded in a separate operation to the cap reflows 
through the small aperture and spreads out to form a 

permanent collar -button locke between cap and glass - 
impervious to moisture and vibration. The exclusive 

L T T E L F U S E 
Littelfuse feature eliminates fuse failure due to loose caps. 

Littelfuse leads all other fuse manufacturers in design 
D E S P L A I N E S . I L L I N O I S patents on fuses. Lock -cap assembly patent no. 1922642 
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(PATENTS PENDING) ;,,t ALL -CHANNEL VHF ANTENNAS ` EVER DESIGNED! 

GUARANTEED 
TO OUT -PERFORM ANY OTHER 
ALL- CHANNEL VHF ANTENNA 
ON THE MARKET 

Practically every TV Antenna maker in America has made 
just such statements as these ... but, there is a big difference 
in making these broad claims and then being able to back 
them up! 
WE CAN! We are prepared to run a PERFORMANCE 
TEST with anyone ... anywhere ... anytime ... to prove 
the vast superiority of the new SUPER "KATYS" over 
all other all -channel VHF antennas ... regardless of manu- 
facture, design, type or number of bays! 
IN FACT, WE WILL POSITIVELY AND ABSO- 
LUTELY GUARANTEE THAT OUR SINGLE -BAY 
SUPER KATY WILL OUTPERFORM ANY VHF 
4 -BAY ANTENNA MADE TODAY! 
Our 2 -Bay SUPER KATY is designed for extremely diffi- 
cult reception areas. It has been tested in many practically 
impossible locations ... AND HAS NEVER FAILED 
TO BRING IN A PICTURE RATED EITHER "VERY 
GOOD" OR "EXCELLENT "! 

IN DEVELOPMENT... 
THE AMAZING SUPER KATY DESIGN MAKES OTHER VHF ALL -CHANNEL 
ANTENNA DESIGNS AS OBSOLETE AS THE HORSE AND BUGGY! 
WE CHALLENGE YOU TO TEST IT ... ANYWHERE! 

`_Copyright 1953 
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2 -BAY 

See, HE WORLD'S FINEST ALL -CHANNEL VHF RECEPTION! 

The SUPER KATY all- channel VHF 
antennas feature a twin -driven aray with 
a combination of special cut elements for 
a close 300 OHM impedance across the 
entire VHF Band. This feature in con- 
junction with the long, accumulative fan 
dipoles, with directors and reflectors 
properly cut and spaced, results in per- 
formance never before obtained by any 
antenna design ... including our own 
"BIG JACK ", whose design has been so 
widely "hijacked ". 

Actual tests show that the Single -Bay 
KATY -1 will outperform any 10- element 
Yagi on every channel, 7 through 13 .. 
and will perform as well as any 10 -ele- 
ment Yagi on every channel, 2 through 6. 

List Price 

SUPER KATY -1 $25.00 
Single -Bay 

SUPER KATY -2 $50.00 
2 -Bay 

K -T Antennas are sold through selected distributors only ... write for name of your nearest jobber. 

KAY-TOWN ES 
ANTENNA COMPANY 

ROME, GEORGIA 
Recognized leaders in the field of fringe area antenna design 
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TECH- MASTER TV Chassis 

TECH -MASTER TV Kits 

TECH -MASTER Audio Equipment- 

the 630 
IS STILL THE FINEST 

TV CHASSIS EVER DESIGNED 

...aid there-is 110 finer 
630 chassis than the 
GOLD MEDAL 

°HTECN- 
There is a Tech -Master Custom -Designed, 

custom -built TV Chassis for every 
requirement where quality and reliability 
are the predominant factors. 

0 
Write for Detailed Data 

M ASTER 
M OD EL 2430: For picture tubes up to 24 ". 

Audio connection for optimist use of external 
amplifier. 
Net Price (Less Kine) $189.50 

MODEL 2431P : Same as 2430, but with true 
fidelity Push -Pull audio amplifier. 
Net Price (Less Kine) $199.50 

MODEL 2439: For new 903 kinescopes, (24" 
rectangular, 27" and 30 ") 
Net Price (Less Kine) $262.50 

TECH -MASTER PRODUCTS CO. 

445 BROADWAY, NEW YORK 13, N. Y. 

Rbe4 
* *NEWS ** 

NOW! Banding Kits NEW! I 

for EXTRA LARGE CHIMNEYS 1 

KIT XL "ST ": (Consists of) 
2-18' x 3/4" STAINLESS STEEL 

STRAPS with eyebolts attached 
2- Eyebolts Unattached 
4 -Nuts to Fit Eyebolts 
2 -KWIK KLIP Strapping Fasteners 

Also available, KIT XL "G ", same as 
above with 18' GALVANIZED 
STRAPS. 

Universal -may be used with any 
chimney antenna mount. 
In Can.: A. T. R. Armstrong Co_, Toronto 

SOUTH RIVER METAL 
PRODUCTS CO., INC. 

SOUTH RIVER, N. J. 

PIONEER AND OUTSTANDING PRODUCER 

OF FINEST LINE OF ANTENNA MOUNTS 
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CdX.i an-d rui+z 
OUTSTANDING RADIO and ELECTRONIC BOOKS 

RADIOTELEPHONE 
LICENSE MANUAL 

Now, in one convenient vol- 
ume, complete study -guide 
questions with clear, concise 
answers for preparation for 
all U.S.A. commercial radio. 
telephone operator's license 
examinations. 

Book No. E &E -RL1 $3.75* 

OAIIIOiEEEPHOBE 

UGEN3E 

MANUA[ 

WORLD'S EQUIVALENT TUBES (Equivalents 
Vade Mecum) NEW 10TH EDITION. A guide 
reference for the possible exchanges or substi- 
tutions of radio tubes, indicating direct or near 
equivalents for both simple and complex cases, 
with specialized information as to differences, 
and covering military tubes as well as con- 
ventional types. 
Book No. E &E -VM10 $5.00* 
WORLD'S RADIO TUBES (Brans' Vade Mecum) 
9TH EDITION. Lists over 15,000 tubes from 
every tube making country. Printed i n 16 
languages. 
Book No. E &E -VM9 55.00* 
ANTENNA MANUAL. A practical, comprehen -_ 
sive book on antennas. for everyone interested 
in transmission and reception. Over 300 pages. 
Book No. E &E -AMI 53.50* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. E &ESM1 52.50* 
SURPLUS RADIO CONVERSION MANUAL. VOL, 
2. Companion to Volume 1. 
Book No. E &E -SM2 52.50* 
*Plus any tax. 

Send three cent stamp for circular 
with detailed contents of books listed. 

BUY FROM.YOUR DISTRIBUTOR 
*OD lO:/ ON DIRECT MAIL ORDERS TO 

EDITORS a n d E NG I N E E RS, L t d. .' 
B O X . 6 8 9 A S A N T A B A R BA R A, C A l tF. 

, eeeYHe,ea é.de. teem BAKER L TAYLOR. Nin,ide. N. j. - - - 

Tape Editor's Notebook 
(Continued from page 51) 

only the length of about one and a 
half 78 -rpm sides on one EP side. 
Thus a cut must be made somewhere 
in the middle of the second 78 -rpm 
side in order to stay within the EP 
time limit. If there is a pause or long 
rest in the music at the right time, 
the cutting is simple. But when this 
fortunate coincidence doesn't occur, 
then it is necessary to cut into con- 
tinuous music and the echo chamber 
must be brought into play. The tape 
is cut at a point which is most feasi- 
ble musically as well as technically, 
and several seconds of blank tape is 
spliced between the ends. The ending 
is then re- recorded and reverberation 
faded in as before. 

The characteristics of tape have 
made the medium itself very adapta- 
ble to methods of simulating rever- 
beration. A commercially- available 
unit, designed by Lewis Goodfriend, 
comprises a continuous loop of tape 
moving past a record and several re- 
produce heads, whose outputs can be 
adjusted to give the effect of various 
degrees of multiple reflections. Such a 
unit is illustrated in Fig. 1. An ap- 
proximation of this effect is possible 
with any tape recorder having sepa- 
rate record and playback heads. If a 
small portion of the recorder output is 
fed back into the input, it will be 
recorded again, a fraction of a second 
behind the original, and then the 
combination will be recorded again, 
the entire process being repeated con- 
tinuously until the system losses cause 
the sound to decay to inaudibility. As 
in the case of the reverberation cham- 
ber, it is advisable to insert a variable 
equalizer in the feedback loop, so that 
the quality of reverberation may be 
controlled. The delay time will be de- 
pendent upon the rate of speed at 
which the tape travels and the dis- 
tance between the playback and re- 
cord heads. On most commercial ma- 
chines, 15 inches -per- second seems to 
be the best speed for usual applica- 
tions, but the other speeds are often 
useful for special effects. 

Thus we have seen a few of the 
tremendous advances in technique 
which have been made in the record- 
ing art in the few short years since 
the introduction of tape. At the pres- 
ent rate, who can possibly foresee 
what wonders the future holds ? 30 

\i-- 

í 
y/U0. 

0- 
m 

"Rex, here Rex. Junior's on the 
TV quiz program!" 
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J. E. SMITH 
President 

National Radio 
Institute 

Washington, D.C. 
40 years of 
training men at 
home in spare time. 

I Will TrainYou at Home 
for Good Pay Jobs, Success in 

RADIOTELEVISION 

Practice Broadcasting 
with Equipment I Send 

As part of my Communications 
Course I send you kits of parts to 
build the low -power Broadcasting 
Transmitter shown at the left. 
You use it to get practical experi- 
ence putting a station "on the air," 
performing procedures demanded 
of Broadcasting Station Operators. 
An FCC Commercial Operator's 
License can be your ticket to a 
better job and a bright future; 
my Communications Course gives 
you the training you need to get 
your license. Mail card below and 
see in my book other valuable 
equipment you build. 

Television is Growing Fast 

Making New Jobs, Prosperity 
More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets. 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio - 
Television at home in spare time. Cut out and mail 
postage free card. J. E. Smith, President, National Radio 
Institute, Washington, D. C. OUR 40TH YEAR. 

Practice Servicing 
with Equipment I Send 
Nothing takes the place of PRAC- 
TICAL EXPERIENCE. That's why 
NRI training is based on LEARN- 
ING BY DOING. You uáe parts I 
furnish to build many circuits com- 
mon to Radio and Television. With 
my Servicing Course you build a 
modern Radio (shown at right). You 
build a Multitester which you use to 
help fix sets while training. Many 
students make $10, $15 a week extra 
fixing sets in spare time starting a 
few months after enrolling. All 
equipment is yours to keep. Card 
below will bring book showing other 
equipment you build. 

AVAILABLE TO 

VETERANS 
UNDER G.I. BILL 

Ir 

Jobs, Good Pay, Success 
aLSEA OTHER SIDE 

CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64 -Page Book 

Both FREE 
This card entitles you to Actual Lesson on Servicing, 

how you learn Radio -Television at home. You'll 
also receive my 64 -Page Book, "How to Be a Success 
in Radio -Television." Mail card now! 

NO STAMP NEEDED! WE PAY POSTAGE 

Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C. 
Mail me Lesson and Book, "How to Be a Success in Radio - 
Television." (No Salesman will call. Please write plainly.) 

NAME AGE 

ADDRESS 

CITY ZONE .... STATE 

VETS of 
write 

discharge 
B C 
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Train at Home to JumpYour Pay 

as a RADIO"TV Technician 
Get a Better Job-Be Ready for a Brighter 
Future in America's Fast Growing Industry 

Aviation and Police Radio, Micro -Wave 
Relay, Two -way Radio communication for 
buses, taxis, trucks, etc. is expanding. New 
uses for Radio -Television principles coming 
in Industry, Government, Communications 
and Homes. 

My Training is Up -to -Date 
You Learn by Practicing 

Get the benefit of my 40 years experience 
training men. My well -illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de- 
veloped kits of parts I furnish "bring to 
life" the principles you learn from my les- 
sons. Read more about equipment you get 
on other side of this page. 

Naturally, my training includes Tele- 
vision. I have, over the years, added more 
and more Television information to my 
courses. The equipment I furnish students 
gives experience on circuits common to 
BOTH Radio and Television. 
Find Out About the Tested 

Way to Better Pay 
Read at the fight how just a few of my 
students made out who acted to get the 
better things of life. Read how NRI stu- 
dents earn $10, $15 a week extra fixing 
Radios in spare time starting soon after 
enrolling. Read how my graduates start 
their own businesses. Then take the next 
step -mail card below. 

You take absolutely no risk. I even pay 
postage. I want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to see my 
64 -page book, "How to Be a Success in 
Radio -Television" because it tells you 
about my 40 years of training men and 
important facts about present and future 
Radio -Television job opportunities. You 
can take NRI training for as little as $5 
a month. Many graduates make more than 
the total cost of my training in two weeks. 
Mailing postage free card can be an im- 
portant step in making your future success- 
ful. J. E. Smith, President, National Radio 
Institute, Washington 9, D. C. OUR 40TH 
YEAR. 

Training PLUS opportunity is the PER- 
FECT COMBINATION for job security, 
good pay, advancement. When times are 
good, the trained man makes the BETTER 
PAY, GETS PROMOTED. When jobs are 
scarce, the trained man enjoys GREATER 
SECURITY. NRI training can help assure 
you and your family more of the better 
things of life. 

Radio -Television is today's opportunity 
field. Even without Television, Radio is 
bigger than ever before. Over 3,000 Radio 
Broadcasting Stations on the air; more than 
115 million home and Automobile Radios 
are in use. Then add Television. Television 
Broadcast Stations extend from coast to 
coast now with over 25 million Television 
sets already in use. There are channels for 
1,800 more Television Stations. Use of 

I Training Leads 
o Jobs Like These 

BROADCASTING GOVERNMENT RADIO 
Chief Technician Operator in Army, 

hief Operator Navy, Marine Corps, 
Power Monitor Coast Guard 
Recording Operator Forestry Service 
Remote Control Dispatcher 

Operator Airways Radio 
Operator 

SERVICING 
Home and Auto 

Radios 
P. A. Systems 
Television Receivers 
Electronic Controls 
FM Radios 

IN RADIO PLANTS 
Design Assistant 
Transmitter Design 

Technician 
Service Manager 
Tester 

'Serviceman 
,.Research Assistant 

SHIP AND HARBOR 
RADIO 
Chief Operator 
Assistant Operator 
Radiotelephone 

Operator 

AVIATION RADIO 
Plane Radio Operator 
Transmitter Technician 
Receiver Technician 
Airport Transmitter 

Operator 

TELEVISION 
Pick -up Operator 
Voice Transmitter 

Operator 
Television Technician 
Remote Control 

Operator 
Service and 

Maintenance 
Technician 

POLICE RADIO 
Transmitter Operator 
Receiver Serviceman 

erg ells;,_ 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P.L. & R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed In The United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Stse,N.W. 

Washington 9, D. C. 

J. E. Smith, President 
National Radio Institute 

The men whose messages are published 
below were not born successful. Not so 
long ago they were doing exactly as you 
are now ... reading my ad! They decided 
they should KNOW MORE . . so they 
could EARN MORE ... so they acted! 
Mail card below now. 

I TRAINED THES MEN 
Handicapped 
but S tul 

"I ani now Chief Engi- 
neer at WHAW. My 
left hand Is off at the 
wrist. A man can do ... 
if he wants to." R. J. 
Bailey, Weston, W. Va. 

Control Operator, 
Station WEAN 

"I received my license 
/111(1 worked on ships. 
Now with WEAN as 
Control operator. NRI 
course is complete." R. 
Arnold. Rumford, R. I. 

Has Growing 
Business 

"Am becoming expert 
Teletrician as well as 
Radlotrician. Without 
your course this would 
be Impossible." P. 
Brogan, Louisville, Ky. 

$1Oa Week 
In Spare Time 

"Before. finishing, I 
earned as much as 510 
a week in Radio servic- 
ing, In my spare time. I 
recommend NRI ". S. 
J. Petruff, Miami, Fla. 

Has Own 
Radio- Television Shop 
"Doing Radio and 
Television servicing full 
time. Have my own 
shop. I owe my success 
to NRI." Curtis Stath, 
Fort Madison, Iowa. 

Got First Job 
Thru NRI 

"My first lob was with 
KDLR. Now Chief 
Engr. of Radio Equip- 
ment for Police and 
Fire Dept." T. Norton, 
Hamilton, Ohio. 

Find Out What RADIO -TV Offers You 

The 

Start Soon to Make $10, 
$15 a Week Extra Fixing Sets 
Keep your job while training. 
Many NRI students make $10, 
$15 and more a week extra fixing 
neighbors' Radios in spare time 
starting a few months after en- 
rolling. I start sending you 
special booklets that show you 
how to fix sets the day you en- 
roll. The multitester you build 
with parts I furnish helps dis- 
cover and correct troubles. 

Do You Want Your Own Business? 
Many NRI trained men start 
their own successful Radio -Tele- 
vision sales and service business 
with capital earned fixing Radios 
in spare time. My book tells how 
you can be your own boss. Joe 
Travers, a graduate of mine, in 
Asbury Park, N. J., writes: "I've 
come a long way in Radio and 
Television since graduating. 
Have my own business on 
Main Street." 

SERVICE 
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International Short -Wave 
(Continued from page 78) 

0700 - 0800, 1200 - 1700; Middle East 
Service 0800 - 0830, 1000 - 1200, same 
channels. (Bluman, Israel, via Radio 
Sweden) 

El Salvador -Radio Nacional 9.55A, 
is noted in Spanish to 2300 closedown. 
(Bush, Chile; Zerosh, Pa.) 

Fiji Islands - Suva's Post Office 
transmitter is now on 4.880. (Fox, N. 
Z., via Radio Australia) Station officials 
inform Scheiner, N. J., that it looks 
like they will settle down on ZJV3, 
3.980, and ZJV, 930 kc., with ZJV3 
serving outlying islands with 500 watts 
while ZJV will serve the main island 
of Viti Levu with 2 kw.; hours of trans- 
mission are 1400 -1600, 1900 -2100, 0030- 
0530, mostly in English although some 
vernacular programs are given in Fiji- 
an and Hindi. 

Finland -Helsinki, 15.19, noted sign- 
ing on 0640; has English 0700 week- 
days only. (Pearce, England) News for 
North America is heard 1430 -1445, 
good level in N. Y. (Steinberg) 

France - Paris, 7.105, noted 1400- 
1500 in Czech, Slovak; bad QRM. 
(Zerosh, Pa.) Heard on 9.765 in Portu- 
guese 1410 tune -in. (Bellington, N. Y.) 
Noted opening 0230 with "La Marseil- 
laise" in beam to New Caledonia in 
French. (Takemi, Japan) Is good level 
on 11.70, 9.685 at 1800 -1815; strong on 
15.35 to Canada 1030 -1045. (Sawyer, 
Ont.) 

French, Equatorial Africa - Radio 
Brazzaville noted on 15.595 at 1400, 
good level in French; left air abruptly 
1409. (Ferguson, N. C.) Heard with 
news 1745 on 9.44. (McGrath, Iowa, 
Parson, Va.) And on 11.970. (Kroll, N. 
Y.; Granrose, Fla.; Frazier, Texas) 
With English 1550 on 11.97. (Hall, 
Que.) 

French Guiana - Radio Cayenne, 
6.210A, seems to be on the air irregu- 
larly, around 1745 - 1830 closedown. 
(Kary, Va.) 

French Morocco- Rabat, 6.006, noted 
1745 with Arabic vocal music; closed 
with "La Marseillaise" 1759. (Pearce, 
England) 

French West Africa - Radio Dakar, 
9.560, noted with French identification 
1500. (Ferguson, N. C.) Good level 0300 
with news in French. (Sawyer, Ont.) 

Germany- American Committee for 
Liberation from Bolshevism, Inc., Mu- 
nich, sent letter verification for reports 
on 7.130, 6.175 outlets; asked for fur- 
ther reports "regarding jamming 
noises," and said presently uses 6.055, 
6.175, 7.130, 9.585, 11.720, 11.785. Heard 
on 6.055 at 0155 at good level in Rus- 
sian dialects; 6.175 noted parallel 0200. 
(Pearce, England) Sudwestfunk, 6.320, 
noted from 1845 -2000 closedown on 
Sat., may close earlier other days; 
mostly music. (Huttemeyer, N. J.) 
RIAS, 6.005, Berlin, heard with dance 
music 2035. (Cox, Dela.) 

. Gold Coast -Accra, 4.915, noted 1240 
with recordings; 1245 call in English, 
then news, weather forecast; closed 

February. 1954 

John Jerry Bartko, Masaryktown (Brooks- 
ville), Florida, 15- year -old sophomore at 
Hernando High School, won the top Class 
A prize in the first radio listening contest 
sponsored by "Boys' Life, " national Boy 
Scout journal, and a Hallicrafters HT -20 
transmitter. During the contest months of 
January- February 1953, young Bartko 
spent 400 hours at the controls and logged 
4000 stations. He totaled 7145 points. 
All continents, all states, and all call 
areas, plus 105 countries, were logged. 

1300; weak with CWQRM. (Pearce, 
England) 

Greece - Armed Forces Station, 
7.420A, is heard to 1700A sign -off, also 
from around 0030 past 0200; on Sun. 
has Orthodox religious service 0100 to 
past 0200. (Kary, Va.) 

Greenland -R a d i o Angmagssalik 
sent letter verification; said operates 
on 7.570 as a part of the local Green - 
landic News Service on 5.700 and 1500 
kc., primarily for Danish and Green - 
landic listeners in Greenland; listed 
power as 2 kw., using a dipole antenna 
directed SW -NE, 42 meters high, trans- 
mitter is suppressor -grid modulated; 
maintenance of the station -staffed by 
16 Danes, 13 Greenlanders -is partly to 
collect weather observations from all 
Greenlandic stations, and to relay these 
to Denmark and to others who might 
be interested, and partly for local tele- 
graph service via Lynfby Radio, Copen- 
hagen, as well as serving as a common 
coast station for civil navigation; 1 kw. 
telegraphy -telephony transmitters are 
used on 500 kc., 2500; schedule for 
7.570 and 1500 kc. is weekdays 0900- 
0950. (Pearce, England) 

Guatemala - TGWA, 9.760, noted 
back on air around 1330. (Zerosh, Pa.) 
Heard 2130 tune -in. (Bellington, N. Y.) 
TGNB, 9.668, noted daily 2200 -2345 
closedown in English, fair to good level. 
(Brown, Wyo.) 

Haiti -Radio Commerce noted moved 
to 6.090 from 6.140, good level to 2300 
closedown. (Morgan, Balbi, Calif.) 
4VEH, 9.69, heard in English 0830 -0900. 
(Grace, Conn.) 4VC is good on 9.485 
at 0800 in French. (Morrison, R. I.) 
Radio Tropices (formerly Radio Fides), 
6.405, Port -au- Prince, is usually good 
level in French 1900, although at times 
has bad CWQRM. (Niblack, Ind.) 
4VRW, 10.074A, noted 1400, an unusual 
time to hear this one in N. Z. (Collett) 

Honduras -HRTL, Radio Tela, sent 
airmail letter verification for 6.035; re- 
lays 980 kc., 0900 -2300 daily except 
Sun., has American music and songs 
daily 2120 -2200. (Pearce, England; Bel - 
lington, N. Y.) 

Hong- Kong -ZBW3, 9.525, Victoria, 

Centralab 
has 

c0Pil/7q/ÌGW 
in high -voltage 

ceramic 
capacitors 

See the 
announcement by 

on page 118 
in this issue 
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KESTER 
Since the most important 
single step in Radio - 
Television Servicing is 
soldering ... it's just plain 
good sense to use the best - KESTER SOLDER . . . 

Key Name in Solder 
for More Than 50 Years. 

KESTER SOLDER COMPANY 
4235 Wrightwood Avenue Chicago 39, Illinois 

Newark 5, New Jersey Brantford, Canada 

GET INTO ONE OF THESE 
EN GREATER OPPORTUNITY FIELDS 

lectricityor 
Radìo 
Television 
TRAIN IN THE GREAT SHOPS OF 

EOLDEST, BEST EQUIPPED I 
SCHOOL OF ITS KIND IN U. 4 

Prepare for your future NOW. Get prac- 
tical training in TELEVISION - RADIO - 
ELECTRICITY-ELECTRONICS-all vital in 
Industry. Prepare now for a better job that also 
offers a real future in the years ahead. Learn on real 
equipment at Coyne -no advanced education or 4, 
previous experience needed. 
Approved for Veterans -finance plan -en- 
roll now, pay most of tuition later. Part time em- 
ployment service while training if needed. 

FREE BOOK 
Clip coupon for Big Free Illustrated 
Book. No salesman will call. Act NOW. 

B.W. COOKE FOUNDED 

President 899 

A TECHNICAL TRADE INSTITUTE CHARTERED 
NOT FOR PROFIT 

500 S. Paulina St., Chicago, Dept. 24 -85H 
ELECTRICITY TELEVISION RADIO REFRIGERATION ELECTRONICS 

B. W. COOKE, Pres. 
COYNE ELECTRICAL School 
500 S. Paulina St., Chicago 12, III. Dept. 24 -85H 

I Send FREE BOOK and details on: 
I RADIO- TELEVISION ELECTRICITY I 

NAME 

I ADDRESS 

I CITY STATE 
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THE WITH A 

1,000 APPLICATIONS 

This all- purpose case 
is ideal for housing meters, 

controls and switches 
of all types. 

Made of heavy molded 
black plastic. Available with 

matching phenolic panel. 
Easy to drill and saw. 

Available in two sizes; 
5 -1/4" x 6 -7/8" x 2- 5/16" 

3 -3/4" x 6 -1/4" x 2" 

Ask your Distributor for 
Waldom's Plastic Case. 

WALDOM 
ELECTRONICS INC. 

911 Larrabee St., Chicago 10, III. 

noted 0615 at good level with music, 
news. (Sanderson, Australia) Has news 
daily 0900. (United 49'ers Radio So- 
ciety) 

Hungary - Budapest, 6.248A, noted 
with English from 2300. (Saylor, Va.) 
And 1930 -2000. (Zerosh, Pa.) An- 
nounces English for North America as 
1930 -2000, 2300 -2330, over 9.833, 7.220, 
6.248. (Parrish, Ga.) 

India -AIR, Delhi, noted opening to 
Southeast Asia and Far East 0830 on 
9.565, 11.790; at 0945 close said next 
English for Southeast Asia would be 
1930 on 9.755, 7.170; heard signing on 
English for Europe 0230 on 17.740, 
15.380, closed 0330. (Pearce, Catch, 
England) Heard on 15.350 at 0245 with 
classical music; on 11.950A at 1945 
with Home Service; on 21.510 at 0235 
with news and music in Home Service; 
on 7.210 at 0715 with weather reports, 
local and general news; VUM, 7.260, 
Madras, noted 0600 with musical pro- 
gram and news. (Sanderson, Australia) 
Heard on 7.155 opening 0700 in Asiatic 
languages. Closes on 9.750 at 0815 after - 

a program in Kouyu. (Kary, Va.) 
Opens in French on 3.950 at 1445, also 
on 7.170; news noted 1030 -1045 on 
4.760A. (Pearce) 

Indo -China (Vietnam) - Radio 
France -Asie, Saigon, noted using 
9.750A to Europe again 1035 -1130A 
when closes with "La Marseillaise;" 
uses French and English, with news 
around 1100A. (Pearce, England; Bal- 
bi, Calif., others) Noted on 6.225A with 
identification in French 1800. (Stark, 
Texas) Heard on 11.925A with French 
news, then English program 2100; on 
6.235A at 0525 with strong signal in 
French session; on 15.420 at 0405 with 
English, program of news, music; on 
9.745A at 2330 good level in French 
news, music. (Sanderson, Australia) 
Noted with French news 0300 on 
6.116A. (Saylor, Va.) "Voice of Viet- 
nam," 9.62, Saigon, is fairly good in 
Tokyo 0500 -0600. (Ishikawa) And with 
world news in English 0940. (Navarro, 
Philippines) 

Israel - Tel Aviv some weeks ago 
was noted testing on 9.745 at 1500 par- 
allel 9.010A and asking for comparison 
reports on the experimental 9.745 chan- 
nel. (Pearce, England) Noted on 9.010A 
with news 1515 -1530. (Zerosh, Pa.) 
And with "Voice of Zion" session in 
English 1615 -1700 closedown. (Chap- 
man, Pa,; Morrison, R. I.) Was heard 
earlier testing on 7.190 (Pearce) 

Italy -Rome, measured 6.214, noted 
opening to Brazil in Portuguese 1915; 
Spanish 1935; Italian 2000. (Ferguson, 
N. C.) Heard with news 0400 for Aus- 
tralia on 15.300, 11.800A; asked for 
reports. (Pearce, England) Noted with 
news to North America 1920 on 7.29, 
9.57. (Crowell, Zerosh, Pa.) 

Jamaica - Radio Jamaica, 3.360, is 
fair level 0600 -0715. (Parsons, Va.) 

Japan - Sanderson, Australia, re- 
ports Far East Network on 3.975A at 
0515 with variety program; JOB6, 
11.725, at 0400 with news and music, 
good level; JOB3, 9.695, at 0410 with 
news. 

(Continued on page 156) 
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a$tade-7&èd 

ELECTRONIC 

d 

Belden makes a complete line of Aptitude - 

Tested electronic wires and cables. You can 
select the right wire for every application. 
because all performance values are shown. 
See your Belden Catalog. 

Belden Manufacturing Company 
Chicago, Illinois 

WIEMAKER LcIdcn F t R RI N D U S T RY 
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NEW 

VOLS. 

3 &4 

HOWARD W. SAMS' 

"DIAL CORD 

STRINGING GUIDES" 

Shows you the ONE right 

way to string any dial 

cord in just seconds... 

There is only ONE RIGHT WAY to 
string a radio receiver dial cord, and 
these are the only books that show 
you how. They cover thousands of 
receivers, clearly illustrating each 
dial cord system in a legible diagram 
that shows you how to solve the 
knottiest stringing problem in sec- 
onds. You'll say goodbye to trouble 
when you own these invaluable 
guides -they pay for themselves in 
the time you save! 

VOL. 4. Latest volume includes dial cord 
stringing diagrams for hundreds of radio and 
TV -radio receivers produced from mid -1951 
through 1953. Includes cumulative index to 
all 4 volumes. 96 pages. 51" x 81/2'. 
ORDER DC -4. Only $1.00 

VOL. 3. Includes dial cord stringing diagrams 
for radio receivers produced from 1950 
through mid -1951, as well as TV -radio 
receivers produced from 1946 through mid - 
1951.96 pages. 51/2" x 81/2'. 
ORDER DC -3. Only $1.00 

VOL. 2. Covers dial cords used in receivers 
produced from 1947 through 1949. Indexed 
for quick reference. 96 pages. 51/2" x 
ORDER DC -2. Only $1.00 

VOL. 1. Complete dial cord stringing data 
for hundreds of receivers produced from 
1938 through 1946.1 1 2 pages. 5Ya" x 8'h ". 
ORDER DC -1. Only $1.00 

OWN ALL 4 -LICK ANY DIAL CORD 
STRINGING PROBLEM IN SECONDS 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., Inc., 
2203 East 46th St., Indianapolis 5, Ind. 
My (check) (money order) for $ 
enclosed. Send the following books: 

DC -4 ($1.00) DC -2 ($1.00) 
DC -3 ($1.00) DC -1 ($1.00) 

Name 

Address 

City.. Zone... State 
(Outside U.S.A. priced slightly higher) 
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THE TRI POLE 

ANTENNA 
By 

DR. YUEN T. LO 
Development Engr.. Channel Master Corp. 

Explaining the operation of 

a new TV antenna covering the 

low and high v.h.f. bands. 

AMONG antenna manufacturers, 
there has been a steady trend to- 

ward the production of twelve -channel 
v.h.f. antennas to accommodate the 
many new TV stations on the air. This 
article will describe the development 
of a new type of antenna -the "Tri- 
pole" -used for TV reception of the 
entire v.h.f. band. (See Fig. 1.) The 
design of this antenna is based upon 
a study of the half -wave dipole an- 
tenna. 

The current distribution along a half - 
wave dipole is shown in Fig. 2A. Since 
the size of the dipole varies inversely 
with frequency, and since the voltage 
that a dipole picks up is proportional 
to its length, a high -band dipole will 
pick up only about one -third the en- 
ergy of a low -band dipole. (The fre- 
quency ratio of the middle of the high 
band to the middle of the low band is 
approximately 3 :1.) If we attempt to 
use a low -band dipole for high -band 
reception, the current distribution is 
as shown in Fig. 2C. The dipole is then 
said to be working on its third har- 
monic. This current distribution re- 
sults in the horizontal polar pattern 
shown in Fig. 2B. The low -band dipole 
can be considered to be three half - 
wave, high -band dipoles tied together. 
The lobe -splitting shown in Fig. 2B is 
due to the fact that the center dipole 
is 180° out -of -phase with the two out- 
side dipoles which are in- phase. 

The desirable goal would be to have 
the three dipoles in- phase. A half - 
wave dipole, having the current dis- 
tribution shown in Fig. 2A has, by 
definition, a gain of 0 db. Theoreti- 
cally, the gain of three half -wave 
dipoles, side -by -side in- phase, is about 
3.2 db. It must always be borne in 
mind that the same three half -wave, 
high -band dipoles must also function 
as one half -wave, low -band dipole. 

One of the early attempts to achieve 
an all- v.h.f. dipole was the so- called 
"bat wing." Fig. 3 shows the current 
distribution for both high -band and 
low -band operation. The dipole struc- 
ture acts as a half -wave dipole on the 
low band, but on the high band the 
"bat wings" form electrical disconti- 

Fig. 1. Two -bay ar ay of the twelve - 
channel v.h.f. antenna described here. 

Fig. 2. Current distribution along: (A) a 
half -wave dipole, and (C) a dipole three 
half -wavelengths long. (B) Horizontal 
polar diagram for dipole shown in (C). 

. 
.- `. . ............. . .......,`. ... 

cc.-enno c 
. -e+o cu<er+i 

Fig. 3. Low -band and high -band current 
distribution along a "bat wing" antenna. 

nuities in the dipole and effectively is- 
olate the outer third of the dipole on 
each side. This means that from apex - 
to -apex of the "bat wings" on the 
dipole, there is one half -wave on the 
high band. However, the full length of 
the antenna is not utilized on the high 
band. 

Probably the most familiar types of 
broadband antennas are the conical or 
fan types. The total length of the ele- 
ments equals one half -wave on the low 
band, and three half -waves on the 
high band. (See Fig. 4.) The current 
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WARD 

NEW BEAUTY on the housetops 
S oZ 

INCREASED SALES of TV antennas 

Sell the antennas that are "selling" for you. 
Ward is promoting their new line of Tele -vane 

IThe American Home 
Architectural Forum 
Better Homes and Gardens 
Business Week 
House Beautiful 

Write today for the giant Tele -vane Sales Kit that 
gives you the complete schedule plus many, many 
more selling aids. Tie -in with this gigantic selling 

Antennas right to the consumer with 
advertisements in: 

Popular Mechanics Magazine 
Popular Science Monthly 
Time 
House and Garden Book of Building 
Newsweek 

campaign for the newest, most revolutionary idea 
in TV antennas yet. 

national 

THE A R D PRODUCTS CORP. 
DIVISION OF THE GABRIEL COMPANY 

1148 Euclid Avenue, Cleveland 15, Ohio 

ln Canada: Atlas Radio Co., Ltd., Toronto, Ont, 
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FOR THOSE WHO SEEK THE ULTIMATE 
IN HIGH FIDELITY CABINETS 

Klipsch REBEL IV 
by Cabinart 

A Klipsch Corner Horn Enclosure 
designed especially for manufac- 
ture by Cabinart. 

Two -way system performance. So 
flexible in design so as to provide you 
wide latitude in determining your 
listening requirements. Removable panel 
allows for a variety of speaker com- 
binations. For example, in the 12' 
Klipsch you can instal! a single 12", 
two 12" speakers or a tweeter - 
woofer combination. 

Attractively styled to blend with 
any interior decor, the Klipsch Rebel IV 
by Cabinort comes in Limed Oak, 
Honey Walnut, French Mahogany and 
Black Lacquer. 

"Popularly Priced" 
'$69.00 Net for 12" model 

'$87.00 Net for 15" model 

Precision Manufactured High Fidelity Cabinets of Character 

G & H WOOD PRODUCTS CO. 

75 NORTH 11th STREET, BROOKLYN 11, N.Y. 

Pioneers in radio furniture for high fidelity equipment 

'Net prices, 
slightly higher 

West and South. 

EARN MORE MONEY - 
B E A PROFESSIONAL 

SERVICE 
TECHNICIAN 

STEP INTO THE TOP PAY 

$5,000- 510,000 A YEAR 
CLASS. 7 MONTHS' SHOP 
TRAINING QUALIFIES 
YOU. 

If you want to reach your goal as 
a Successful Service Technician you 
will need plenty of "KNOW HOW" to 
qualify for the better servicing jobs 
or profitable shop ownership. BOOK TODAY! 

WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
in big demand because they have the "field expe- 
rience" necessary for immediate "bench" or super- 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion ... can demand better pay ... develop 
highly profitable businesses of their own with the 
latest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate all your time on being 
a PROFESSIONAL TV SERVICE TECHNICIAN - non- 
essential math and engineering theory omitted. YOU 
CAN EARN WHILE YOU LEARN. Special Finance Plan. 
APPROVED FOR VETERANS. Find out how you can get 
into the TOP PAY GROUP -Send for this fact -packed 
book NOW! 

WESTERN 
TELEVISION 
INSTITUTE 

SEND FOR 

FREE 

America's Leading 
Television 

Servicing School 

' Western Television Institute Dept, R -24 
341 W. 18th St., Los Angeles 15, Calif. 
Without obligation, please send FREE 
booklet. (No salesman will call.) 

NAME AGE 

ADDRESS 

I CITY 

fully illustrated 
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70NE_STATE 

STOP At 
VOLUME 

CONTROL 
NOISE! 

" 
OISE" 

New 6 oz. 
Spray Can 

Net to 
Servicemen 225 

CONTAINS AMAZING NEW 

PERMA-FILM * CLEANS! ... dirt and oxidation im- 
mediately on contact. * LUBRICATES! . one drop eliminates 
scratch, hum and noise. * PROTECTS! ... assures continued top 
performance. 

Perfect Contact Restorer -cleans 
& restores volume controls, band 
switches. push button assemblies. 
electrical contacts. NO NOISE 
is not a carbon tet solution. 

2 oz. bot- 
tle. Net to 
Service- 

men 

$ 1.00 

Available in 8 oz. 
bottles and quart 
cans. Nearest dis- 
tributor -or write 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Ave., Jersey City 4, N. J. 

Fig. 4. Current distribution along a con- 
ical antenna cut for the low v.h.f. band. 

distribution on the high band is the 
same as for an ordinary low -band 
dipole, with the outer two sections be- 
ing out -of -phase with the center sec- 
tion. The normal split -lobe pattern is 
overcome by tilting the dipole forward 
from the apex. In this case, points "B" 
and "C," which are the electrical cen- 
ters of the outer dipoles, are moved 
forward in space with respect to point 
"A," the electrical center of the inner 
dipole. Therefore, an overlapping of 
lobes occurs and, in this manner, a 
significant amount of the cancellation 
from the center dipole is overcome. 
However, this pattern still produces 
side lobes on the high band. 

The problem in essence, therefore, is 
how to get the low -band dipole to act 
normally on its own band, and as 
three effective dipoles in -phase on the 
high band. The approach used in the 
"Tri- pole" is to reverse the phase of 
the center dipole during high -band 
operation. This is shown simplified in 
Fig. 5A. This configuration effectively 
produces another high -band, half -wave 
dipole immediately adjacent to the 
out -of -phase section in the low -band 
dipole, when operating on the third 
harmonic. 

It is seen from Fig. 5A that, since 
dipoles "A" and "D" occupy almost 
the same point in space with relation 
to a received signal, they cancel one 
another, so that high -band operation 
is achieved through the use of dipoles 
"B" and "C." However, this approach 
produces only two half -wave dipoles 
on the high band. Low -band operation 
remains unimpaired. The next step, 

Fig. 5. Progressive stages in the devel- 
opment of the "Tri- pole" TV antenna. 
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53 CLAIMS 

ROTORMOTOR fil 
p/RECT/011 UHF -VHF RECEPTION 

4,47,40-ztee;ltr., 
?;Efl IN #2,585,670 MONEY BACK GUARANTEED 

TO RECEIVE ,4ee CHANNELS 
2 -83 FROM /¢U DIRECTIONS 

AND POSITIVELY OUTPERFORM { 

,4ee OTHER ANTENNAS WITH ;a 

OR WITHOUT A ROTORMOTOR , 

#2,609,503 
#2,625,655 

#2,644,091 

#2,661,423 
OTHERS PENDING 

UP TO 

LIST PRICE 

$36.75 
SEE YOUR 

JOBBER 

lo TIMES MORE POt%'ERIUI.. 
THAN ALL OTHER ANTENNAS 

saecaed acaz pzaeeep. r$zea 

LIST PRICE 

$24.50 
SEE YOUR 

JOBBER 

The Super 60 is the general purpose 
model for conditions prevailing in 
most communities today. Within 
a short time 15 to 20 UHF -VHF 
stations will be on the air within 
a 60 mile radius of every fair 
sized community. With the instal- 
lation of the Super 60, you are 
improving your present reception 
in all directions and you are 
ready for the future. 

The Suburban 40 has been devel- 
oped for suburban areas where the 
stations are closer and trouble 
with distance is less of a problem - but the advantage of all di- 
rection all channel reception is 
necessary. A low priced high 
quality antenna for the present 
and the future. 

Here is the real go- getter of the 
All Channel family. The Ultra 150 
reaches out at long distances on 
VHF and gives you a bright, clear 
picture 150 miles and more. This 
antenna has solved the problem 
for thousands throughout the coun- 
try where long range reception 
was otherwise impossible. 

9 POSITION 

ELECTRONIC 

ORIENTATION 

SWITCH 

PRICE INCLUDES 

Antenna arrays - necessary stacking bars - 9 

position switch - switch -to -set coupler - 

necessary hook -up harness - 71/2" stand -offs. 
Individually boxed in mailable carton. 

LIST PRICE 

$43.50 
SEE YOUR 

JOBBER 

February. 1954 

Yes, we said YOUR area. With the FCC 
allocating over 2,000 new TV Stations cover- 
ing 12 VHF and 70 UHF channels, your area 
is due to change and you will require an 
antenna able to receive both UHF and VHF 
channels from all directions. All Channel 
Antenna Corp. has just the antenna to fill 
your needs and money back guaranteed to 
positively bring you at your location, clearer, 
sharper, pictures than any combination of 
present day antennas using expensive rotor 
motors, boosters, etc. With a flick of the 9 
position electronic beam selector switch, any 
station in any area is instantly brought in ors 

any TV set clearer and sharper. 

POLYMICALENE 
4 CONDUCTOR TRANSMISSION LINE 

Low Loss External Air Dielectric 
Matched Impedance 
Eliminates End Sealing 
Eliminates Condensation 
Up to 50% Less Loss 
Than Tubular When Wet 
Easily Spiraled 
No Breaking or Shorting 
Patents Pending - T. M. Reg. 

While antenna reception is guaranteed 
as specified, perfect pictures have been 
consistantly received from 2 to 3 times 
these distances. 

ALL CHANNEL ANTENNA CORP. 
70 -07 Queens Blvd., Woodside 77, N. Y. Hickory 6- 2304 
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I've switched to 
ER E 

SWITCHES 
Ayh2,p the,e4(; 

The new, full line of ERIE rotary selector and lever 
switches includ as twenty -five item numbers. They 
are made in four styles, in single or multiple sections, 
shorting and no :a- shorting types. ERIE switches meet 
existing R.E.T.M.A. requirements. For protection 
against the corrosion of heavy silver plated contacts, 
each switch is sealed in a durable plastic bag and 
then boxed for convenient stocking. 

Descriptive literature is available at your 
distributors, or write Dept. B for your copy. 

ERIE components are stocked by leading 
electronic distributors everywhere. 

-ERIE 
aasrot coat 

ERIÉ RESISTOR CORPORATION 
iuo 

RESISTOR,, 
ERIE, PA. 

ELECTRONICS DISTRIBUTOR DIVISION 

re CPO /IS ,, ERIE, PA. 'LONDON, ENGLAND TORONTO, CANADA 

The first Pocket-Siz 

'voltanoh r11 

mi11iamrnete 
Icosing the new 

'lull-view" meter 
?7/44e Scae rhea i 1 " , 

108 

Yes, although our new FULL -VIEW D'Arsonval 
type meter occupies exactly the same space used 
by the older standard 21/2" Meters, it provides 
71% more scale area. As a result, all calibrations 
are printed in large easy -to -read type and for 
the first time it is now possible to obtain 
measurements instea f of approximations on a 
popular priced pocket -sized V.O.M. 

Specifications 
6 A.C. VOLTAGE RANGES: 

0.15/30/150/300 /1500/3000 Volts 
6 t.C. VOLTAGE RANGES: 

0- 7.5/1.5/75/150/750 /1500 Volts 
2 RESISTANCE RANGES: 

0.10,000 Ohms 0 -1 Megohm 
3 D.C. CURRENT RANGES: 

0- 15/150 Ma. 0 -1.5 Amps. 
3 DECIBEL RANGES: 

-6 db to -I- 18 db +34 db to +58 db 
4-14 db to +38 db 

The Model 770 -A comes complete $1 85 with self -contained batteries, test 7 
leads crnd all operating instructions 

Write Dept. RN-2 for 
cc/kilos of complete line. 

SUPERIOR INSTRUMENTS CO. 
2435 Wltite Plains Road New Y srk 67, M. Y 

47 
R40/O pOVR 

./OBBFR RTS 

then, is to tie another high -band, half - 
wave dipole to these same feed points. 
(See Fig. 5B.) Fig. 5C shows the re- 
sulting current distribution of this sys- 
tem. As in the previous case, dipoles 
"A" and "D" can be considered to can- 
cel each other out; but now dipole "E" 
fills the gap since this new dipole is 
in the same phase relationship as 
dipoles "B" and "C." 

Adding all the currents together, 
dipoles "A" and "D" cancel each 
other out, and dipoles "B," "C," and 
"E" are in- phase. This system achieves 
.in -phase operation of the three sec- 
tions on the high band, and also func- 
tions as a half -wave dipole on the low 
band. However, due to low- impedance 
characteristics, it has limited band- 
width. 

To obtain higher impedance for the 
configuration shown in Fig. 5B, folded 
dipoles are used. In addition, special 
quarter -wave transformer lines pro- 
duce a total impedance of 300 ohms 
for the three dipoles in parallel. The 
screen -type reflector used with this 
antenna gives an optimum gain of 
about 7 db and is nonresonant. This 
means that the reflector itself is not 
frequency- sensitive. This was chosen 
in preference to a straight -bar reflec- 
tor whose maximum potential gain is 
somewhat over 3 db which is achieved 
only at one frequency. 30 

ALUMINUM CHASSIS 
By ARTHUR TRAUFFER 

MANUFACTURERS of aluminum kitchenware 
are now putting out a complete line of 

small seamless aluminum utensils for little girls 
who want to learn how to bake and cook. 

The photograph shows two of the little pans, 
selling for about 15 cents each, that are of in- 
terest to radio and electronic experimenters 
and gadgeteers. 

Made of seamless aluminum, the loaf pan 
measures 5" long, 21/2" wide, and 11 /2" deep, 
while the square pan measures 5" x 5" x 1 1/8 . 

The photograph shows a fixed frequency 
r.f. amplifier built into the loaf pan while the 
square pan is propped behind it. 

It's fun to work with these little pans; the 
aluminum is so soft and thin you can punch it 
and cut it with the small blade of a pocket 
knife. However, the metal is plenty stiff 
enough for radio construction projects. -El- 

How toy aluminum pots and pans can be used 
as inexpensive. easily -worked radio chassis. 
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You can't 
do without... 

SYLVAN IA'S 

SEE ELL TO L KIT 
A NEW, TIME- SAVING TOOL -SENSATIO ! 

Flash -light handle for 
interchangeable tips. 

Tough, compact styrene 
case with clip lock. 

YOUR 3 MOST NEEDED TOOLS 

IN 1 KIT- 
SCREtIVDREVERS, NYLa 

ALIGNMENT TOOL PLUS 
POWERFUL FLASHLIGHT / 

Break -resistant Lucite 
spotlights work. 

This 

795 
VALUE 

for only 15 
Sylvania Premium Tokens. Flat screwdriver, mag- 

netized tempered steel, 
clear lucite shaft for 
tight fitting handle. 

NO MORE FUMBLING inside dark 
radio and TV cabinets. At the flick 
of a switch, a bright light automati- 
cally focuses right at the spot you're 
seeking. Saves your time ... im- 
proves your work. 

3 Handy Tools in 1. Magnetized 
Phillips and Flathead screwdrivers, 
nylon alignment tool - all 3 built 
into break -resistant lucite shafts 
perfectly fitted to flashlight handle. 

Without doubt, this SEE -WELL 
Tool Kit is one of the slickest, quick- 
est service tools ever built! 

See your Sylvania Distributor To- 
day! He has this remarkable tool kit 
for you now -you need only 15 Syl- 
vania Premium Tokens. The time to 
get this valuable Sylvania See -Well 
Tool Kit is NOW -so don't delay, 
order high quality Sylvania tubes 
TODAY. 

Stainless steel handle 
with built -in flash -light. 
Uses 2 pencil light bat- 
teries of any size (not in- 
cluded in kit). 

Magnetized tempered 
steel Phillips screwdriver 
head embedded in clear 
lucite shaft. 

Nylon, non - conductive 
alignment tool on lucite 
rod, to reach and see 
what you're doing. 

SYLVAN Imo, 
Sylvania Electric Products Inc. Dept. 4R -3502, 1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St. Catherine Street, Montreal, P. Q. 

LIGHTING RADIO ELECTRONICS 
February, 1954 

TELEVISION 

r 
Remember, you get 1 token 
with every 25 Sylvania Receiv- 
ing Tubes or every Sylvania 

TV Picture Tube you buy. 

_ ...Ï L 

i 
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Make your service library complete! 
Have the needed data at your finger- 
tips WHEN YOU NEED IT! 
If broken into "lessons" and sent to you 
as a "course," you'd regard this new 
Ghirardi training as a bargain at $100 
OR MORE! Instead you buy BOTH big 
books at the bargain price of only $1 2.00 
(you save $1.251) 

A. A. Ghirardi 
More servicemen 
have trained from 
Ghirardi books than 
any other books or 
courses of their kind! 

Radio & Television Receiver 
by Ghirardi & Johnson 

1 Circuitry & Operation 669 pastes, 417 clear 
illustr.itions, 86.50 

It's lots easier to repair ANY radio 
or television set when you know all 
about its circuits and just why and 
how each one works! You locate trou- 
bles in much less time and with less 
testing. You repair them faster, better 
-more profitably! 

That's why Radio & Television Re- 
ceiver CIRCUITRY AND OPERA- 
TION is invaluable to servicemen who 
want to be well equipped to handle 
today's complicated receivers! First it 
gives a complete understanding of basic 
circuits and their variations. It teaches 

you to recognize each one quickly. Then 
it shows how to eliminate useless test- 
ing and guesswork is making repairs. 

Throughout, this book gives you the 
kind of above- averate training that 
takes the "headaches ' out of servicing -the kind that fits you for the better - 
paid jobs. Covers all basic circuits used 
in modern TV and radio receivers as 
well as phono pickups and record 
players. 
Sold separately for $6.50 -or see 
big MONEY-SAVING COMBINA- TlO " OFFER IN COUPON. 

DON'T THROW OLD 

RADIOS AWAY 
This big Handbook 

contains just the data 
you need to fix them 

in a jiffy! 
It's a cinch to repair old radios 

when you have Ghirardi's famous 
RADIO TROUBLESHOOTER'S 
HANDBOOK at your side! Many 
users say this big book has made 
it easy for them to fix sets that 
dealers said could no longer be 

' repaired and should be junked. 
Just look up the make and 

RADIO Handbook shows just what the 
ir. he 

TROUBLE- trouble is likely to be ... then 
explains step by step exactly how 

SHOOTER'S to fix it. 
HANDBOOK No guesswork! No useless test - 

by Ghirardi ing! No wasted time! 

744 unusual- Handbook covers common 
size pages trouble symptoms of over 4,800 

old models of home and auto 
Price 56.50 radios and automatic record 

changers by 202 manufacturers 
from Atwater Kent to Zenith. Even begin- 

ners can follow its clear, easy instructions. 

CUTS SERVICE TIME IN HALF 
ON 4 OLD SETS OUT OF 5! 

Gives how- to-do-it data on specific jobs -not 
just a lot of general theory. In addition, a big 
section is chock full of tube and other component 
data, graphs, diagrams, service short cuts and 
money -making ideas. Cuts time in half on hun- 
dreds of jobs. Enables you to fix old sets cheaply 
for customers ... and at a real profit to yourself! 

Order Radio Troubleshooter's Handbook in 
coupon today for 10 -day FREE examination. 
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Handle any job on any set easier and better! 
This complete Ghirardi training shows you 

exactly what to ... every step of the way. 
Let these two up -to- the -minute Ghirardi books make it easy for 

you to handle ALL types of AM, FM and Television receiver serv- 
ice by the very best and latest methods! Learn to handle jobs 
faster, better ... and with less testing! Whether you're a service 
beginner or an experienced technician you'll find the speedy, profes- 
sional methods that are so clearly explained can give BOTH your 
service efficiency and your earnings a big boost! 

A "GOLD MINE" OF HOW- TO -DO -IT SERVICF nATA! 
Almost 1500 pages and over S00 big, 

clear pictures and diagrams explain 
EVERY troubleshooting and repair 
operation so simply it's next to im- 
possible to go wrong. Each book con- 
tains up- to-date data on the latest 
methods and equipment. 

Books are sold separately at prices 

indicated. Better yet, you can save 
$1.25 by buying both together! Send 
no money. Practice from these great 
books for 10 full days FREE. 

Mail coupon today to Rinehart 
Books, Technical Div., Dept. RE-14, 
232 Madison Ave., New York 16, N. Y. 

Radio & Television Receiver 

2 Troubleshooting & Repair 
by Ghirardi & Johnson 

S22 pages, 417 clear 
illustrations, 86.75 

Backed by the how -to- sin -it methods and 
procedures so clearly explained in this big 
book, you can breeze through all types of 
television and radio service Jobs easier 
and faster than you may have thought 

poThroughout its 822 pages, Radio cé 
Television TROUBLE- SHOOTING AND 
REPAIR is an amazingly complete. how - 
to -do -it guide to professional service meth- 
ods . . . the kind that help you handle 
Jobs lots faster and make more money 
doing it! 

For beginners. this big book Is an easily 
understood course in locating troubles fast 
and repairing them r- i- g -h -t. For expe- 
rienced servicemen. it is a quick way to ! - 

BE AN EXPERT ON 

MAGNETIC RECORDING! 

MAGNETIC 
REC ORDING 
by t . J. Begun 
242 pages, 146 

ilk strations 
Price $5.00 

This how- to -do -it book 
makes it easy to 

specialize in one of 
the fastest- growing 

electronic fields 
There's a real future for 

men who specialize in the 
fast- growing field of mag- 
netic recording in all of its 
many branches! 

From high fidelity sound to 
broadcasting, to sound mov- 
ies, industrial communica- 
tions, secret communications 
(speech scrambling), amateur 
radio, industrial sound and 
noise measurements and 
many others, magnetic re- 
cording is now an important 
factor. This book, Magnetic 

Recoding, by one of the nation's acknowledged 
expe Is, clearly explains all details of the art. 

A COMPLETE GUIDE TO RECORDING 
METHODS AND EQUIPMENT 

Fu st you get a clear understanding of every phase o f 

wire and tape recording ... from basic acoustic and 
magnetic theories to components, equipment and cir- 
cuits in present day use. Subjects include Acoustic Fac- 
tors: Magnetism: Magnetic Recording Theory and 
Practice: System Components: Magnetic Recording 
Equipment; Magnetic Recording Applications: Instru- 
ment:ition and Recording Measurements; The Mag- 
netic Phonograph, and many more. 

Riad it 10 full days at our risk. Order Mag- 
netic; Recording in coupon. 

1 

"brush up" on specific Jobs: to develop 
better methods and shortcuts; or to find 
fast answers to tough service problems. 

Modern troubleshooting Is clearly ex- 
plained-from 

micsignal 
quick 
racing 

"static" tests to 
and all the rest. 

hard -to -fix troubles are fully cov- 
ered. Step -by -step charts demonstrate 
exactly what to do on different operations. 
A big television section includes everything 
you need to know for fast, accurate work on 
any TV receiver model or make. 
Sold separately for $6.75. Save 
money by ordering the SPECIAL 
COMBINATION offer. Send coupon 
tads'. Practice IO full days FREE! 

CASH IN ON TELEVISION 
SERVICE PROFITS! 

PRACTICAL 
TELEVISION 
by Johnson & 

Newitt 
375 pages, 

230 illustrations 
Price $4.00 

Learn Right 
from this easily 
understood book 

Good training in television 
service doesn't need to cost you 
a lot of money! This great book 
at only $4.00 tills you step by 
step what to do, what mistakes 
to avoid, what tools, parts and 
equipment to use ... in short, 
how to handle all kinds of TV 
receiver servicing fast, easy and 
r-i-g-h-t ! 

Besides explaining just how 
television work differs from ra- 
dio, this book tells you exactly 
how to perform all operations 
in troubleshooting, diagnosing 
and making repairs. 

DOZENS OF HELPFUL CASE 
HISTORIES AND SERVICE HINTS 

Dozens of actual television servicing case his- 
tories and service shortcuts make the book ideal 
for beginners and experienced servicemen alike. 

Subjects include: TV System Fundamentals; 
R -F, I -F and Detector Sections; Video Ampli- 
fiers; Cathode Ray Tubes; Synchronizing and 
Sweep Circuits; Power Supplies; Antennas and 
Wave Propagation; TV Receiver Installation; Test 
Equipment and Alignment; Wiring and Repair 
Techniques; Color TV; Receiver Layout Diagrams 
and dozens more. 

Practice from it 10 days FREE. Order Prac- 
tical Television Servicing in coupon. 
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Here's How to Make 

HIGH FIDELITY 
Mean What it Says! 

JUST OUT! 
HIGH 

FIDELITY 
TECHNIQUES 

by John H. Newitt 
Staff, Mass. Inst. of 

Technology 
494 pages, 203 illustrations, 

Price $7.50 

A COMPLETE GUIDE TO AMERICA'S 
FASTEST GROWING HOBBY 

Get better results from "Hi -Fi" by 
having all the facts and latest ideas 
at your fingertips! 

This big, brand new book by one of 
the nation's experts, brings you the 
complete "low down" on modern sound 
reproduction methods and equipment. 
It shows how to get better results at 
lower cost; how to build your own; 

how to service hi -fi equipment; discusses all details 
of components; compares different methods -AND 
IS CRAMMED FULL OF HOW- TO -DO -IT 
TIPS AND IDEAS. 

V 

Here's How to 
SAVE MONEY ON 

INSTRUMENTS! 

ANSWERS YOUR HI -FI QUESTIONS 
. . . Chock full of how- to -do -it ideas 
Here are just a few of the many subjects: How 

to get the right hi -fi equipment for your needs; 
Hi -fi versus P.A. type speakers; Loud -speaker con- 
struction and performance; Adjusting bass -reflex 
cabinets; Controlling distortion; Getting rid of 
"hangover "; The best reproducer enclosure; Select- 
ing a woofer- tweeter; Sound -proofing materials; All 
about output transformers; Special hi -fi circuits; 
Ways to suppress noise; Negative feedback and 
how to use it; Amplifier construction hints; Mini- 
mizing tuner distortion; Avoiding chatter; Limiter - 
discriminator vs. ratio detector FM circuits; All 
about records and record players; Avoiding record 
wear; Tips for custom builders; Bass -reflex calcu- 
lations and design charts; Acoustical horn design 
data ... and literally dozens of other subjects. 

Order High Fidelity Techniques in coupon 
today for 10 -day FREE trial! 

RADIO PHYSICS 
COURSE 

by Ghirardi 
972 pages, 508 illus. 

836 self -test 
questions 

Price only$6.50 

Here's how to get 
MORE WORK OUT OF 

YOUR OSCILLOSCOPE! 
MODERN Oscilloscopes are "gold 

OSCILLOSCOPES mines" for servicemen who 

AND THEIR 
learn to use them fully -and 
here is a book that REALLY 

USES SHOWS YOU HOW. 
In clear, easily understood 

By J. H. Ruiter, Jr., terms, Modern Oscilloscopes 
of Allen B. Du Mont and Their Uses explains when, 
Laboratories, Inc. where and how to use the 

326 pages, 370 illus. oscilloscope . how to in- 
Price $6.00 terpret patterns . how to 

use your 'scope to handle all 
sorts of jobs easier, faster and better. 

No complicated theory! This book gets right 
down to "brass tacks" in showing how oscilloscopes 
operate. Then you see exactly how to use them in 
lab work and on all types of AM, FM and tele- 
vision service. 

A complete guide to the 
HANDIEST INSTRUMENT OF THEM ALL! 

Each operation is made as simp e as A -B -C. 
You learn where and how to use the 'scope on 
specific jobs; how to make connections; how to 
adjust circuit components, 
how to set the controls . . 

and HOW TO ANALYZE 
PATTERNS. 370 illustra- 
tions including dozens of 
pattern photos make things 
doubly clear. 

Practice from it 10 days 
FREE. Order Modern Os- 
cilloscopes in coupon. 

'SCOPE EXPERTS 
get better jobs 
. . . bigger pay! 

Here's How to BREAK INTO 
RADIO - 
More people now in Radio - 
Television- Electronics got 
their basic training from 

this book than any 
other of its type! 

The most complete train- 
ing course in radio funda- 
mentals ever offered! 
that's what the experts say 
about Ghirardi's world - 
famous RADIO PHYSICS 
COURSE book. More 
widely Used in World War I I 
military training and for 
home study than any other 
basic text. 

RADIO PHYSICS 
COURSE is the oldest text 

of its kind on the market -and still a "best seller" 
because it is so complete, clear and easy to understand, 
even without any previous radio training. You can 
buy newer and far more costly training -but you 
can't buy better training at anywhere near the 
price. Ask the men who know! 

Starts right at the beginning with Basic Elec- 
tricity. Then it takes you step by step through the 
entire field from circuits showing basic functions 
to the final applications of these circuits in radio - 
electronic equipment. 

Study from it for 10 -full days. Specify 
RADIO PHYSICS COURSE in coupon. 

February, 1954 

ELECTRONICS! 

. - , for servicemen 
. . . amateurs 

experimenters 

BASIC ELECTRONIC 
TEST INSTRUMENTS 

by Rufus P. Turner 
254 pages, 171 illus. Price $4.00 

Here, at last, is an instrument 
book especially for servicemen, 
amateurs and experimenters! 

Basic Electronic Test Instru- 
ments helps you work better and 
faster with fewer instruments; 
shows how to increase the use 
fulness of old instruments; how to 
choose the right instrument for 
each job; how to understand in- 
strument readings and put them 
to practical use; how to avoid 
buying unnecessary instruments 
.. and lots more. 

Over 60 instruments from the 
old standbys to the very latest 
ones are fully described. Their 
uses are clearly explained. Work- 
saving shortcuts are outlined. 

TEST BETTER-FASTER--RIGHT! 
Included are complete details on 

simple meters for current and voltage; ohmmeters 
and V- O -M's, V -T voltmeters; power meters; im- 
pedance meters; capacitor checkers; inductance 
checkers; special -purpose bridges; oscilloscopes; 
R -F test oscillators; signal generators; audio test 
oscillators; R -F and A -F measuring devices; sig- 
nal tracers; tube testers and many others. 

Among other things this handy book is a com- 
plete training course in the latest instruments in- 
cluding grid -dip oscillators, TV sweep and marker 
generators; TV linearity pattern generators, square 
wave generators, distortion meters, etc. 

Dozens of time -saving "tricks" help you put 
old instruments to new uses. 

Check Basic Electronic Test 
Instruments in coupon for 

10 -day FREE trial. 

Dept. RN -24, Rinehart Books, Inc., Technical Division, 
232 Madison Ave., New York 16, N. Y. 

Check here for MONEY -SAVING COMBINATION OFFER . . . 
on Ghirardi's Radio & TV Receiver CIRCUITRY AND OPERATION, and Radio & TV Receiver 

TROUBLESHOOTING AND REPAIR. Price only $12.00 for the two books plus postage. (Regular 
price $13.25. . you save $1.25). Payable at rate of $3 after 10 days if you decide to keep books and 
$3 a month for three months until $12 has been paid. If not satisfactory, return books in 10 days and 
owe nothing. 

Check here to order INDIVIDUAL BOOKS 
Radio & TV Receiver PRACTICAL TELEVISION SERVICING.$4.00 
CIRCUITRY & OPERATION $6.50 HIGH FIDELITY TECHNIQUES $7.50 
Radio & TV Receiver MODERN OSCILLOSCOPES AND 
TROUBLESHOOTING & REPAIR $6.75 THEIR USES $6.00 

0 RADIO TROUBLESHOOTER'S BASIC ELECTRONIC TEST 
HANDBOOK $6.50 INSTRUMENTS 4.0 
MAGNETIC RECORDING $5.00 RADIO PHYSICS COURSE $6.50 

If cash is sent with order, we pay postage on books -same IO day return privilege. Otherwise, postage 
is extra. 

To order OUTSIDE U.S.A.-Special combination offer, $13.00 for both books. For all 
other books, add 50c each to above prices for handling through customs, etc. Sold for 
cash only. Any book may be returned in IO days and money trill be reftended. 

Name 

Address 

City, Zone, State j 
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INTERNA ONAL 
RECTIFIER 

CORPORATION 

EL SEGUNDO 
CALIFORNIA 

DIRECT 
REPLACEMENT 

RADI 

Selenium 

84 TV 
-edifiers 

k 
I `- 1 °q, 

A r 
a 4 - 
't I, ." 

UNIVERSAL 
MOUNTING 

WIDER 
RANGE: 

NOW AVAILABLE 
AT YOUR 
FAVORITE 
JOBBER 

9l ?ifn egrciktt%it JR P -1 

INTERNATIONAL RECTIFIER 
C O R P O R A T I O N 

1521 E. Grand Ave ., El Segundo, Calif Phone: ORegon 8 -6281 
CHICAGO: 205 W. Wacker Drive Phone: Franklin 2 -3889 
NEW YORK: 501 Madison Avenue Phone: Plaza 5.8665 
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WORLD'S MOST POWERFUL 

RADIO 

TRANSMITTER 

Signals are so strong 

they may be received 

even by submerged subs. 

THE world's most powerful radio 
transmitter has been put into opera- 

tion by the U.S. Navy at Jim Creek 
Valley, Washington, in the heart of 
tt.e Cascade mountains. 

The new 1,200,000 -watt radio -tele- 
graph transmitter can send messages 
to Navy forces operating in any of the 
seven seas and its signals will pene- 
trate to submarines cruising below 
the surface as well as to arctic out- 
posts despite frequent magnetic storms 
arid ionospheric disturbances. 

The megawatt transmitter has been 
designed around the special RCA Type 
5831, 500 kw. high- vacuum triode. 
Each of the two power amplifiers em- 
ploys three 5831's, two in the push - 
pull circuit with the third available 
as a spare. 

The transmitter also features micro - 
second fault protection developed espe- 
cially for this equipment. This elec- 
tronic device relieves overload faults 
in the super -power amplifier tubes in 
seven -millionths of a second and pre- 
vents the build -up of currents that 
could damage the tubes. 

Tuning adjustments have been con- 
fined to remote push- button control 
of the antenna and power amplifier 
tuning. This is accomplished by spe- 
cial broadband amplifiers developed by 

View from transmitter building along the 
antenna lead -in trunk, shows 145 foot bus 
tower halfway up mountain, one of thir- 
teen which support transmission line. The 
-doughnuts- are corona shields guarding 
the trunk from damage by corona discharge. 

RCA and used in its standard b.c. 
transmitters. 

The antenna is a highly -efficient 
catenary -type with ten catenary spans, 
representing the largest antenna ever 
erected. 

The transmitter itself is contained 
in an enclosure 80 feet wide by 50 
feet deep. The transmitter is arranged 
in "U" shape with the supervisory 
control console and the operator's 
desk located between the wings of 
the "U." 

The windowless transmitter station 
is several stories high and is shielded 
against the intense electromagnetic 
field. The structure also includes a 
machine, electrical, sheet metal, and 
other servicing shops as well as stor- 
age space. - - 

Bird's -eye view through steel framework of 200 -foot summit ridge tower 
shows transmitter building nestling in valley between 3000 -foot mountains. 
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Send r Your 

MIDwESTe1» !, F RyEyl9Sa For 1954 a Completely NEW LINE of 

°y f 21 27"TELE VISION IN /DwFoÑAnd and 

tEV CONSOLES RADIO Catalog AD/O Catdloq 

TABLE MODELS 

and 
COMPLETE 
CHASSIS 

at 
LOW FACTORY 

PRICES 

YOUR CHOICE OF EITHER 12 CHANNEL 

VHF or All- Channel VHF -UHF Models 
Buy your Television or Radio Direct from the Midwest Factory . on 
30 DAYS TRIAL ... Easy Terms ... and at LOW FACTORY PRICES. 
For 34 years Midwest, the world's largest and oldest exclusive Factory - 
To -You radio and television manufacturer, has served hundreds of thou- 

sands of satisfied customers all over the world. 

EASY TERMS 

30 DAYS 
TRIAL 

RY-TO -YO l! 
Also- Powerful New 1954 World- Ranging 

MIDWEST Series 16 RADIOS 
In Beautiful Consoles and Complete Chassis 

Once again Midwest 
offers its famous series 
16 five band AM -FM 
radio chassis and the 
magnificent new Sym- 
phony Grand Radio- 
Phonograph with 3- 
Speed Automatic Inter- 
mix Record Player. 
Also, a complete line of 
clock radios. table 
radios, and portables. 

11.1MONEIMM 

All models 
available in 
your choice 
of mahoga- 
ny, walnut 
finish or 
blond limed 
oak. 

WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR 2e POSTCARD 

MIDWEST RADIO & TELEVISION CORP. 
Dept. H -37, 909 BROADWAY CINCINNATI 2, OHIO 

Please send me your new FREE 1954 Catalog. 

l f T J J r l 77 

NAME 

I1t 4:k4 a. :i.I TiW I I Y :1 Ill' flu ADDRESS 

EPT. H -37, 909 BROADWAY, CINCINNATI 2, OHIO 1CITY ZONE STATE 

February, 1954 113 
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Dealers- Servicemen 
ATTENTION! 

Tremendous Bargains in Conicals 

2-BAY 

I6- ELEMENT 

CONICAL 

ARRAY 

With Hi -Band 

Adapters 
Sturdy 3 /a" Element 

$4.99 Each 

In Lots of Three 
Single Lots $5.30 

Never before has National Electronics had a BARGAIN 
ike this. We made a special purchase in order to get 
liese sensational prices. And this array has everything. 

This conical 2 -bay 16- element array provides ultra -fine 
ringe reception. Includes sixteen % inch airplane 
ype aluminum elements including hi -band adapters 
or greater gain on the high channels and is complete 

with one pair of stacking bars to each array. These are 
parked in cartons of three 16- element arrays per car- 
on. With tie rods at $14.95 per carton. 

When purchased in single 16- element arrays, sepa- 
rately boxed -your cost is $5.30 Each 
Two -Bay Arrays per carton without 
Tie Rods $13.50 Carton 

4 Bay Ultra- Fringe Stacking Assembly for above - 
Model 4B $1.95 Each 

HI -GAIN BOW -TIE REFLECTOR 
For UHF $1.95 Each 
High gain at low cost Completely 
pre- 0e 55e5bled. 

Easily stacked for 
r 

2 by with tie rods ..$4.40 
4 bays with stack harness.... 9.95 
Los 

of 
6- Individually car- 

t 9.95 

Save With Rocket 35 Foot Mast Kits 
Economy mast kit contains 3 self -coupling 10' seamless 
TRI- COATED 11/a" O.D. masts, one 5' mast. 300 feet 
of 6/20 galvanized steel guy wire, and 'everything else 
needed including guy rings- insulators, cable clamps, 
guy hooks, and swivel mounting base. 
35 foot Most Kit $15.95 25 foot Mast Kit $11.95 

ALL PRICES F.O.B. D CLEVELAN, OHIO 
Do not remit more than complete purchase price. Pay 
shipping charges on receipt of goods. 25% deposit on 
all C.O.D. orders, please. Money -back guarantee. 

Prices Subject to Change Without Notice 

NEW SUPER FRINGE MOTORLESS 

YOU SAVE 50% ON 
AVERAGE INSTALLATION 

DIRECTRONIC 
VHF -UHF 

CHANNELS 2 -83 

Reception From All 
Directions 
No Motors Needed 

New Super Directronic is 
Electronically beamed in all 
directions by directronic se- 
lector 

s 
witch at receiver. 

Hi -gain 24- element array 
eliminates need for motors. 
Kit complete with 75' tubu- 
lar Tri -X cable, Directronic 
Switch, Matched Stacking 
Bars and Universal U- Clamp. 

Automatic Station 
Break Announcer 

This new endless magnetic tape loop recorder 
is designed to record and playback any 
message, music or sound effect up to twenty 
minutes in length or a multiplicity of messages,. 
etc., totaling twenty minutes. Designed for 
extreme simplicity of operation and permanent 
trouble -free performance. Ruggedly constructed 
to minimize maintenance and insure continuous 
unattended performance. Equipped with low - 
noise level pre -amplifier and 60 kc supersonic 
bias and erase oscillator. Also provided with 
high - impedance low - level microphone input 
and ungrounded bridging input which is auto- 
matically disconnected when microphone plug 
is inserted. Meets NARTB standards. 

Ideal for These Varied Applications: 
* Repetitive Commercials 
*.Industrial Exhibits * Audio Advertising * Voice Training * Weather Announcements * Service Stations * Super -Markets * Elevator Announcements 

Write for complete technical literature 
and direct factory prices. to Dept. Rl' 

AMPLIFIER CORP. of AMERICA 
398 Broadway, N. Y. 13, N. Y. 
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ROCKET BROAD BAND YAGIS 
SENSATIONAL 

GAIN 
5 ENSATIONAL PIC- 
TURES IN FRINGE 
AND ULTRA 
F.EINGE AREAS 

Switch to Yagi Broad 
Band Hi -Gain An- 
tennas: These new Yagis give you Yagi reception on 
the 5 low -band and 7 hi -band channels -no restriction 
to .'ne single channel. A two -bay array will out-per- 
form even a 10 or 12- element single channel Yagi. 
Price is sensationally low. Complete erviceman's r- 
ray includes 1 double reflector, 2 folded dipoles, 3 di- 

rectors, Universal mast clamp. Easy -to- assemble quick 
rig construction. 
Model RB 26 -Ch. 2 thru 6- 7- element $10.95 ea. 
Model RB 713 -Ch. 7 thru 13- 9- element 5.95 ea. 
Matched Stacking Bars 1.25 ea. 

SAVE ON ANTENNA ACCESSORIES 
UHF tubular low -loss twin lead 100' coil $4.95 
Rocket twin lead -7 / 28 stranded .02 ft. 
UHF' -VHF Antenna Coupler, permits use of 1 

lead for both UHF & VHF Antennas 2.75 
Ligl riling Arrestor -for tubular or flat lead .69 
UHF Mast Stand -off Insulators -7" .12 
UHl Screw Standoff -7" .06 

E 

NEW SPRING CATALOG AVAILABLE 
',eludes Sensational Profit Sharing Point Plan 

E HOUSE OF TV VALUES 
102 Delco Building Cleveland 3, Ohio 

(Advertisement) 

"Thank Heaven ..'. we can 
leave now. Here comes the 

JENSEN NEEDLE." 

Amateur's Superhet 
(Continued from page 45) 

3500 kc. with the mixer tuning con- 
denser, C3, set at nearly maximum 
capacity. Likewise, the range 7000 to 
7300 kc. should peak up with a low 
capacity setting of C3. If it is not pos- 
sible to peak up both bands, it will be 
necessary to prune the coil L1. With 
the cathode tap at three turns from 
the ground end df Li, as specified in 
the coil data, no difficulty should be 
encountered in getting the mixer to 
regenerate. If the mixer will not re- 
generate after connecting an antenna, 
it probably indicates too close a cou- 
pling in condenser C1. The antenna 
trimmer condenser, Ci, should be in- 
creased in capacity for a short an- 
tenna and decreased for a long an- 
tenna. 

For those not possessing a calibrat- 
ed signal generator, an alternative 
method of alignment will be suggest- 
ed. This method requires the use of a 
grid dip meter and a calibrated com- 
munications receiver, both of which 
are more generally available than the 
required test gear. 

Under this method the two local 
oscillators are first set to their proper 
operating frequencies. This may be 
done by getting an approximate set- 
ting with the grid dip meter and then 
an exact setting by listening to the 
signal of the given oscillator in the 
communications receiver. With the 
proper setting of the second oscillator, 
a 1500 kc. signal applied to the grid 
of V2 is converted to 175 kc. in the 
output. Using an unmodulated 1500 
kc. signal from the grid dip meter in 
this manner, it is necessary to adjust 
the regeneration circuit along with 
transformer T3 in order to obtain an 
audible signal in the headphones. After 
this is accomplished, the remainder of 
the alignment may be performed us- 
ing the signal from the dip meter in 
much the same manner as the signal 
generator was used. 

After completion of alignment, an 
antenna may be connected and the set 
is ready for many pleasant hours of 
operation. Almost any single -wire an- 
tenna may be used from a three -foot 
whip to a half -wave on eighty. The 
longer antenna, in addition to provid- 
ing greater signal pickup, has the ad- 
vantage of causing the mixer tuning 
to be quite broad. This means that it 
is not necessary to readjust the mixer 
tuning every few kilocycles as is nec- 
essary when using a short antenna. 
The adjustment of the antenna trim- 
mer condenser, Ci, is not critical but, 
in general, it is desirable to have the 
maximum coupling that will allow the 
mixer to regenerate at all settings of 
its tuning control. 

In operation the second detector 
may be operated in an oscillating or 
non -oscillating condition depending on 
whether c.w. or phone is to be re- 
ceived. The second detector regenera- 
tion control is operated in the same 
manner as the control in a simple re- 
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A PmiP/u Fi rst- No Drift, No Coast- 

At last! - an antenna rotator that really stays "on target." 
With Superotor there's no jumping up to make adjustments, 
because it locks in place two ways, instead of one. First, a 

motor brake eliminates "coasting"; second, a worm gear 
lock prevents "drifting." This exclusive double lock also per- 
mits rotation in increments of less than 1- degree, enabling 
razor -sharp tuning for top UHF reception! 

Compare All The Features, And You'll Join The Big Switch To Superotor 

Quick 

Detachable 
Drive Unit 

Patent 
Applied for 
Copyright 

February, 1954 

Built -in 

Chimney 

Mount 

A /eníle2 First 

VP* Tuning 
Accurate - Precise 

Simple 

A /eada/i First 

Steel - 

Reinforced 
Construction 

/ First 

LEADING THE WAY TO BETTER PRODUCTS 

2925 EAST 55TH STREET 

CLEVELAND 27, OHIO 
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you're on Q8cy strut 
with PHOTOFACT 

SCHEMATICS 

o'. 

aus 

standard 
Standard symbols, 
layout- uniform in EVERY 

PHOTOFACT 
SCHEMATIC 

a , 

Clear, easy -to -read Schematics - 
all parts keyed to chassis 
photos and parts lists... 

NOW -voltages on ALL Schematics, 

wave forms on all TV Schematics 

r,l 

NOW -transformer color coding & 
transformer resistances on 

all Schematics 

-.-u!5;,,.. 

other exclusive features 

consistently in every 

PHOTOFACT Folder -the 
world's best data for faster, 

more profitable servicing... 

NOW! GET THE PROOF FOR YOURSELF! 

We'll send you a Free 
Photofact TV Folder - 
just ask us for it! 

Learn for yourself how PHOTOFACT pays for 
itself by earning bigger profits for you! We'll 
send you the proof -a FREE specimen 
PHOTOFACT TV Folder that shows all the fea- 
tures found consistently and exclusively ONLY 
in PHOTOFACT. Send for your FREE specimen 
TV Folder now. Examine it. Compare it. 
You'll see why PHOTOFACT belongs in your 
shop! And you'll want to ask your parts dis- 
tributor about the pay -as -you- earn -plan. 
Only $25 down brings you the entire 
PHOTOFACT Library. Write for FREE specimen 
TV Folder -learn now how to earn more! 

HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 

FREE 

HOWARD W. SAMS & CO., INC. 
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generative receiver. There is, however, 
no detuning effect from operation of 
the main tuning control. Those who 
have operated a simple regenerative 
receiver will find the regeneration 
control on this set very smooth indeed. 

The mixer regeneration control is 
always adjusted so that the mixer will 
be non -oscillating. Allowing the mixer 
to oscillate will cause spurious signals 
to be heard due to autodyne action. 
Maximum gain and selectivity are 
realized with the regeneration set just 
below the point of oscillation. This 
may have to be readjusted slightly 
from time to time in tuning across the 
bard or upon changing bands. 

With the mixer tuning control 
peaked up at its low frequency end, 
the main dial should cover the range 
350D to 4300 kc. and with a high fre- 
quency setting of the mixer the range 
should be 6500 to 7300 kc. In practice, 
operation of the receiver may be done 
with one hand and only an occasional 
trimming of the mixer. 

From the foregoing description the 
operation may sound a bit formidable. 
Actually that is not so. If the set has 
been well constructed, using good 
quality components, the result will be 
a first class communications receiver 
with excellent stability, selectivity, 
and sensitivity, but with coverage of 
limited bands. 30 

Positive Grid Circuits 
(Continued from page 63) 

fier. This direct connection places cath- 
ode 8 at about the same d.c. potential 
as plate 1 and necessitates that grid 7 
receive an offsetting positive voltage. 
This is supplied by the voltage divider 
R, and R2 and from this network grid 7 
is given the proper operating voltage 
to provide the correct bias for the sec- 
ond r.f. amplifier. 

It; is interesting to note that both 
tube sections are in series with each 
other so that the same current flows 
through both sections. Alsó, a.g.c. bias 
is applied only to the first triode but 
its effect is felt by both stages because 
of the series connection. 

This trend toward placing tubes in 
series is being adopted by a number of 
television manufacturers and is not 
confined only to the cascode amplifiers 
mentioned. A popular practice is to 
string one or more tubes in series -par- 

allel arrangement across the power 
supply, as shown in Fig. 6. Here, be- 
tween the power supply terminals of 
360 volts and ground, we find the audio 
output amplifier, a 6V6GT, in series 
with a number of stages, all of which 
are in the front end or video sections 
of the receiver. Of the applied 360 
volts, 230 volts are dropped across the 
audio amplifier tube, leaving 130 volts 
at the cathode. This 130 volts then 
serves as the plate "B +" for all of the 
stages to which it is connected. 

The reason for using such an ar- 
rangement stems primarily from its 
economy. To obtain 130 volts from the 
power supply would require a voltage 
divider with appropriate bleeder re-. 
sistors to step down the voltage from 
360 volts to whatever level is desired. 
High -wattage bleeder resistors, how- 
ever, are quite costly. However, by ar- 
ranging the stages as shown in Fig. 6, 
the correct voltage distribution can be 
obtained without bleeder resistors. The 
audio amplifier tube carries all of the 
series current while the remaining 
tubes in the bottom half of this string 
use as much of this current as they 
need. 

Note that the cathode of the 6V6GT 
audio amplifier is positive and hence 
the grid must be given a similar posi- 
tive voltage in order to establish the 
proper bias. The bias value in this set 
is 122.5 volts for the grid, leaving this 
element negative with respect to the 
cathode by 7.5 volts. 

When tubes are connected as shown 
in Fig. 6, many defect indications ap- 
pear which differ from those obtained 
in a more conventionally designed re- 
ceiver. Thus, failure of the audio am- 
plifier tube to conduct will remove 
both sound and picture and raster from 
the set. Raster removal occurs be- 
cause one of the accelerating elements 
of the picture tube is tied into the 
+130 -volt line. Thus, the importance 
of the audio output tube rises sharply 
in such an arrangement. 

Perhaps the prime lesson to learn 
from all this is that : 

1. Tubes operate by the relative po- 
tentials between their several elements 
and not by the potential between an 
element and some arbitrary reference 
level, such as the chassis. 

2. Positive grid voltages are perfect- 
ly feasible for certain applications. 

Learn this and you have taken a 
long stride toward better television 
servicing. 30 

Fig. 6. The "B +" distribution 
in a modern TV receiver. Since 
the cathode of the 6V6GT is pos- 
itive by 130 volts, the grid of 
this tube must also be positive. 
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It pays to ask for 

ICTIFIER RED" 
the new product -line color for 

Federal 
MINIATURE 

SELENIUM RECTIFIERS 

FEDERAL -the original miniature -has said goodbye to gray. The 
new bloom is "Rectifier Red" ... a striking color that instantly 

tells servicemen they're getting the rectifier efficiency and long 
life that created tens of millions of profit opportunities for radio -TV 

servicing ... tells them they're getting the quality that keeps 
Federal miniatures the best -seller in America's vast and growing 

rectifier replacement market ! 

Look for "Rectifier Red "... get the performance that 
clicks ... the replacement profit that sticks ! See your 

Federal Distributor for Federal miniatures in handy 
8 -unit kits ... in quantity lots ... or in individual 
packages sold through Federal's self- service rectifier 

dispenser ... on hundreds of counters! See your "FTR" 
Distributor now, or write to Dept. F -759- A 

oañw..áL&J: 
fldrñt! Q+ 

stun* uM= .. 

1 

44444., 

"America's first and largest manufacturer of selenium rectifiers" 

February, 1954 

Federal 
Telephone and Radio Compang 

100 KINGSLAND ROAD, CLIFTON, N.J. 
In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 
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Again, Centralab research pays off for you. For, now, you 
get CRL high -voltage capacitors with precision attachable 
terminals that give you positive connections every time. 

These CRL Precision Attachable Terminal Hi- Vo -Kaps 
withstand continuous overload up to 40,000 v.d.c. They are 
100% factory- tested at twice rated working voltage - for 
maximum safety factor. 

The diagrams at the left show other reasons why both 
you and your customers are money ahead, when you use 
CRL Precision Attachable Terminal Hi- Vo -Kaps: 

1. Terminals and taps have heavy 8 -32 thread and cannot strip or break 
off, when terminals are tightened. They lock in place - thus can't 
loosen and cause voltage breakdown. 

2. Terminals seat flat at bottom of tap. There are no gaps between ter- 
minals and capacitor body to cause internal corona and "blow -up" 
of capacitor. 

3. Positive mechanical bond between stub terminals and internal elec- 
trodes prevents loosening when terminals are attached. 

4. Terminals and capacitor body are packaged separately. You don't 
have to buy five different terminals to get the one you need. You pay 
only for what you use -save money for yourself and your customers. 

Keep a stock of CRL Precision Attachable Terminal Hi- 
Vo -Kaps on hand. See your Centralab distributor. Send 
coupon for his name and further information on this new 
CRL development. 

TX-5 

;W MEM MMIr .`ä:w= la= G:3 ECS WIF...' CEM MO E 

E 

p' 

p' 
City ............._......._..... .._.... .._..Zone. __..Jtate .._. 

LIM EMI EMI E . 1= i 

CENTRALAB, A Division of Globe -Union Inc. 
910B E. Keefe Avenue, Milwaukee 1, Wisconsin 

Send me further information on Centralab's new 
precision attachable terminal Hi- Vo -Kaps. 
Send me name of nearest Centralab distribt tor. 

Name...._....._._.._..___....__..._........._....._. ._..__.......__.._._._......... 

Company......_........._............___.._._..... _.__..__...__._..__..___.____ 

Address 
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A DIVISION OF GLOBE -UNION INC. 
Milwaukee 1, Wisconsin 

804 Mt. Pleasant Rd., Toronto 12, Ontario 
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Tracing Aid 
(Continued from page 65) 

forms in a system (amplifier, filter, 
etc.) under test. A tracing of the input 
waveform is first made, and the pad 
left in place. The scope is then con- 
nected to the output, and the output 
waveform appears superimposed on 
the input previously traced on the 
paper. Direct comparisons are then 
easily made. Small variations in gain 
may be observed. Distortion that might 
otherwise be ignored becomes ap- 
parent. 

Since the Tracing Aid is basically an 
aid to copying, its use is not confined 
to tracing scope patterns. It may be 
used equally well to make copies of 
drawings or diagrams, to sketch equip- 
ment, etc. It cannot be used to copy 
written matter, however, due to the 
inverted image. 

To use for copying, simply hang the 
material in front of the aid, so that it 
is in about the same position as the 
scope screen would be. The material 
should be adequately illuminated. 

To use for sketching, place the ob- 
ject to be sketched in front of the 
aid, on a box or stand. Then sketch 
the image that appears superimposed 
on the same pad in the manner that 
the scope image is traced. 30 

TV SERVICE BENCH REPORTS 

By MILTON A. KENNEDY, JR. 

MOTOROLA TS -74 
A hum, very much like sync buzz, was 

found in this model. Removing the 
6J5GT vertical oscillator tube cleared up 
the hum. However, replacement of the 
6J5GT by another glass -type tube did 
not help at all. When this tube was re- 
placed with a metal one, the set worked 
fine. 
TRAV -LER 219 -8A 

After this set warmed up, it began to 
squeal and the raster left the screen. 
This trouble was traced to an open filter 
off the high side of the horizontal tank 
coil. This filter condenser is approxi- 
mately 15 pfd. 
TELE -TONE TV -3.33 

Attempting to set the brightness con- 
trol to its fullest range caused very bad 
tearing in this set. This was remedied 
by lowering the screen voltage on the 
horizontal output tube. 
IIOFFMAN 21" SET 

Arcing in the high -voltage cage was 
the problem on this receiver. This fault 
can usually be corrected by removing 
the complete 1B3 socket assembly, and 
cleaning the socket and porcelain stand- 
off with some solvent. However, in this 
case, this was not good enough. 

Normally, the filament winding of the 
1B3 consists of only one loop around 
the core of the high- voltage transformer. 
On these sets, however, two loops are 
used. Removing one of the loops elimi- 
nated the arcing and did not appreciably 
affect the brilliance of the raster. 
1VESTINGIIOUSE 11- 619T12 

This set had an intermittent squeal 
during which time the raster vanished. 
A circuit check revealed that the plate 
( pin 6) voltage of the 12AÚ7 horizontal 
oscillator tube was a few volts too low. 
The defective part was the 220,000 -ohm 
plate load resistor. 30 

February. 1954 
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THE FISHER HI -LO FILTER SYSTEM MODEL 50 -F 

A 

Must 
FOR EVERY 

RECORD 

COLLECTOR 

FISHER 
Hi -Lo filter System 

Here it is at last- America's first electronic sharp cut -off Filter System. 

Suppresses turn -table rumble, record scratch and distortion, etc., with the 

absolute minimum loss of frequency response. Separate low and high fre- 

quency cut -offs. Can be used with any tuner, preamplifier, amplifier, etc. 

No insertion loss. Uniform response 20- 20,000 cycles, ± 0.5 db. Self - 

powered. All- triode. Beautiful plastic cabinet. Only $29.95 

FISHER 
Preamplifier - Equalizer 
Now, professional record equalization facilities are within the reach 

of every record collector. THE FISHER Model 50 -PR, like its big brother 

(Model 50 -C) is beautifully designed and built. Only $19.95 

THE FISHER PREAMPLIFIER- EQUALIZER MODEL 50 -PR OUTSTANDING 

FEATURES 

Independent switches for 
low- frequency turnover and 
high frequency roll -off. 16 

combinations. Handles any 
low level magnetic pickup. 
Hum level 60 db below 10 my 
input. Uniform responsa 
20- 20,000 cycles, ± 1 db. 
Two triode stages. Full low 
frequency equalization. 
Output lead any length up to 
50 feet. Beautiful plastic 
cabinet, etched brass control 
panel. Completely shielded 
chassis. Built -in AC switch. 
Jewel indicator light. 

Write for full details 

FISHER RADIO CORP. 
39 EAST 47th STREET N. Y. 

tntteuutnutuuutuutul!lu!lII 
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NEW! 1954 TV CONSULTANT 

TV Serviceman's Silent Partner 

New, easy-to-useway to solve tough- 
est TV troubles. UHF sect. includes 
conversions, installations and serv- 
icing. Modern alignment methods 
shown by pictures, diagrams and 
simple directions, tell exactly what 
to do and how to do it. Practical 
pointers on use of all TV Test 
Instruments. Over 300 pig, raster 
and sound symptoms. Detailed 
directions tell where and how to 
find faulty parts. Over 135 RAPI D 
CHECKS, many using pig tube as 
trouble locator. 125 illustr. of scope 
wave forms, diagrams, station pat- 

terns, show various defects -take mystery out of TV 
servicing. NO THEORY -NO MATH -NO FORMULAS 
-lust practical service info. coveting all types of TV sets. 

Only....$2 

NEW! 1954 TV TUBE LOCATOR 

ALL PIX TUBES LISTED! 
Money- making Time Saver tells 
which tubes to replace to cure 
every type of tube trouble. Over 
135 such TV troubles listed with 
clear charts for quickly locating 
the faulty tubes. Copyrighted 
TROUBLE INDICATING TUBE 
LOCATION GUIDES for over 3000 
most popular. models from Admiral 
to Zenith plus PIX TUBES used 
in each model! 1947 to 1953 mod- 
els. A storehouse of valuable TV 
servicing info. priced very low for 
large volume sales. Only....$1 

NEW! Trouble Shooting PIX GUIDE 

incl. TV TERMS Explained 
Sect. 1 is a fully illustrated GUIDE 
to oft -recurring Dix faults. Causes 
and cures explained. Copyrighted 
Trouble Indicating illustrated chart 
tells where troubles start in typi- 
cal TV set - illustrations show 
resulting faulty TV pictures. Sect. 
2 explains hundreds of TV terms in 
non -technical language. SPEEDS 
UP TV SERVICING - HELPS 
YOU DO A BETTER JOB 
FASTER! Only....$1 

TV ON MT. FUJI 
By KOICHI KASAHARA 

Exec. Dir., Japan Amateur TV Club 

Japanese amateurs check signal 

strengths during unique series 

of tests held atop Mt. Fujiyama 

LAST summer an interesting TV re- 
ception test was made by the Japan 

Amateur Television Club on top of Mt. 
Fuji. The test was carried out by four- 
teen TV amateurs during a three day 
period from August 2 through 4 in 
cooperation with the Japan Broadcast 
Corp. and the Electronics Laboratory 
of Shizuoka University which handled 
the transmissions. 

Three TV stations of the Japan 
Broadcast Corp. in Tokyo, Nagoya, 
and Osaka, and an experimental TV 
station of the Electronics Laboratory 
at Hamamatsu took part in the test 
with special programs transmitted on 
the same carrier frequency and with 
the same standards. Such programs 
were transmitted successively, alter- 
nately, and simultaneously from each 
of the TV stations in order to permit 
the TV amateurs on Mt. Fuji to study 
th.e various forms of interference as 
well as to enjoy DX television recep- 
tion at an altitude of 3775 meters (12; 
200 feet). 

The television stations taking part 
in the test were JOAK -TV (Tokyo) 
with an output power of 5 kw.; JOBK- 
TVX (Osaka) 5 kw.; JOCK -TVX (Na- 
goya) 500 watts; and JJ3A -TVX (Ha- 
mamatsu) 15 watts. 

The distances from the stations to 

A parabolic reflector on Mt. Fuji, 
made by joining several alpenstocks. 

Mt. Fuji and the antenna input inten- 
sity of the television signals measured 
on Mt. Fuji are as follows: Tokyo (105 
km. or 65 miles) 75 db; Osaka (315 
km. or 195 miles) 58 db; Nagoya (108 
km. or 67 miles) 21 db; and Hama- 
matsu (90 km. or 52 miles) 32 db. 

Television signals from Tokyo and 
Osaka were received at practically 
local level. Nagoya was not received 
successfully, due, no doubt, to the 
mountains near the city. Hamamatsu 
was received much clearer than any 
of us had anticipated. Station JJ3A- 
TVX used a two -element doublet 
beamed directly at Mt. Fuji. 

Many interesting results were ob- 
tained from the experiments involv- 
ing interference and further studies 
are currently being made based on 
photographic evidence obtained on Mt. 
Fuji. 

During reception lightning was seen 
in the cloud layers below Mt. Fuji but, 
surprisingly, noise images, as generally 
seen at home, were not observed on 
the Braun tubes being used in the 
tests on Fuji. 

Few ghost images due to clouds 
were observed but a peculiar triple 
ghost image was observed at night. It 
was photographed in order to permit 
further study. 30 

NEW! TV TROUBLE TRACER 

VOL'S 1 &2 NOW READY! 
711 Common TV troubles traced to 
source and cured. Copyrighted 
trouble indicating tube location 
guides covering over 1200 most 
popular TV models. Many models 
different from those shown in TV 
TUBE LOCATOR. 
Each contains over 70 illustrations 
and tube location guides. Forty 
most common picture troubles il- 
lustrated. with symptoms de- 
scribed, causes given and reme- 
dies prescribed. 
Vol. 1 ....only SOC Vol. 2 ....only 5Oc 

Setting up a 3- element antenna for 
Osaka on tower of the observatory. 

Transported on horseback up Fuji. 
14" and 7" TV receivers were used. 

mop 

H. G. CISIN, PUBLISHER 
R Order from your Jobber today. or if not 
III stocked, write to 
u Harry G. Cisin, Dept. R -2 

Amagansett, New York 

Enclosed find S Send 

TV Consultant TV Locator 
TV Pix Guide 

- 
TV Tracer, Vol. I 

TV Tracer, Vol. 2 

I 
u I 
I 

City Zone.... State IImuumanmunimull 
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to prepare for a good job or a business 
of your own in TV SERVICING 

ARE YOU SATISFIED with the position you 
now hold? Do you feel you're worth more 
money? Are you pleased with yourself, your 
work, your associates .. and your future? 
What does the next year hold for you .. . 

and the year after that? 
Are you content merely to plod along 

through the best years of your life ... or 
do you want to get into more pleasant work 
... hold a well -paid job ... perhaps establish 
your own business? 

If you are looking for a REAL opportunity 
. If you want to GROW with a GROWING 

INDUSTRY ... If you want to grasp the suc- 
cess that should be yours, then we say to you, 
study TV Servicing. 

Everyone knows that Television is the 
fastest growing industry today. Opportu- 
nities are going begging for men who have 

the training and ability to grasp them. Now 
is the time to start on the road to success 
in TV Servicing. 

Study at Home in your spare time 
The RCA Institutes Home Study Course in 
TV Servicing is easy to learn. You progress 
rapidly, step by step, as you learn the pro- 
cedure of servicing and trouble -shooting TV 
receivers and installing TV antennas. Hun- 
dreds of pictures and diagrams help you 
understand the how -it -works information 
and the how- to -do -it techniques. 

A Service of 
Radio Corporation of America 

The RCA Institutes TV Servicing course 
was written and planned by instructors with 
years of specialized experience in training 
men. You get up -to- the -minute information, 
too, because you study right at the source 

RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses. 

* 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK141, N.): 

February. 1954 

of the latest developments in Television. 
Your lessons are carefully examined and 
accurately graded by competent teachers 
who are interested in helping You to succeed. 

RCA Institutes is licensed by the Uni- 
versity of the State of New York ... an 
affiliate member of the American Society 
for Engineering Education ... approved 
by leading Radio -Television Service Organ- 
izations. 

It costs so little to gain so much 

RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing 
Home Study Course has been cut to a min- 
imum. You pay for the course on a pay -as- 
you -learn unit lesson basis. No other home 
study course in TV Servicing offers so much 
for so little cost to you. 

SEND FOR FREE BOOKLET -Mail the coupon- today. 
Get complete information on the RCA INSTITUTES Home Study 
Course in Television Servicing. Booklet gives you a general outline of 
the course by units. See how this practical home study course trains 
you quickly, easily. Mail coupon in envelope or paste on postal card. 

RCA INSTITUTES, INC., Home Study Dept. RN254 
350 West Fourth Street, New York 14, N. Y. 

Without obligation on my part, please send me copy of booklet "RCA INst tru TLS 

Home Study Course in TELEVISION SERVICING." (No salesman will call.) 

Name 
(please print) 

Address 

City lone Stat 
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BARGAINS 
H STANDARD 

BRANDS 

lA7 
ICE163 
165 
155 

ILD 1R5 
155 
1T4 
1U4 gig 165 
1V2 

345A 
354 
3V4 MI 5 U 4 
5V4 
SY3 

. .78 
.99 

...1.02 
.89 

... .99 
.77 

6A64 ... .79 
6A B7 ... .99 

BARGAINS BARGAINS 
av 

6AC7 
GAGS 
6ÁG7 
6A H6 
6A K5 
6A K6 
6A L5 
6AQS 
6A06 
6AR5 
GASS 
6AT6 
6AU 5 
6A U6 
6AV5 
6AV6 
6BA6 
6BA7 
6BC5 
6BC7 
68E6 

..1.29 

..1.24 ..1.39 
. 1.44 

..1.04 

..1.09 

..1.04 

6BG6 6866 
66K7 
6BL7 
6606 
6807 
6BN6 
6BZ7 
6C4 
6C66 
6CD6 
666 . 
6.15 
6J6 
666 
6L6GA 
65A7 
65C7 
6567 
65.17 
6967 

..1.99 

..1.26 
. 1.14 ..1.35 
.1.49 ..1.14 ..1.59 

..2.59 
71 
63 
99 
.71 

. 1.39 

651.7 
6567 
6SC,7 
6T8 . 
668 
6V6GT 
6W4 
6WIJ 
6X4. 
6X1 
6X6 
7C5 
7F7 
757 
7Y4 
12A 67 
12AL5 
12AT6 
12A.T7 
12A I.16 
12AU7 

All Brand New 
Individually Boxed 

FAR BELOW WHOLESALE COST! 
.96 
.63 

. 1.09 

.1.14 

. .71 
.9.73 . 1 

. .62 
.63 

. 1.09 

. .89 

. .87 
.69 

. 1.18 
. .71 
. 1.07 
. .77 
. .94 

12AV7 
12AX7 
12AZ7 
128A6 
1213E6 
12867 
125A7 
12567 
125L7 
12557 
125Q7 
19T8 25606 
25L6 
25W4 
2526 
3585 
35C5 
35L6 
35W4 
35Y4 

.1.14 

.1.06 

.1.59 

. .72 

. .78 

. .98 

. .83 

. .79 

. .99 

. .91 
.69 

.1.29 .1.35 

. .73 

. .78 

.79 . 

. .79 

. .73 

. .53 

. .74 

3525 . .53 
5085 
SOCS 
50L6 
SOY6 
701-7 
80 
11757 
117P7 
117Z3 
117Z6 

. .71 
.79 

. 1.59 
59 

.1.59 

.1.59 

. .64 
. .96 

SPECIAL 
DISCOUNTS 

As°t } 5% 

- 
VS 

1.0 
JIO%O 

H Wen SANDER -POLISHER r Here is the unit 
you have been 

- waiting for. Does 
ca froi- 

sanding 
geverything 

your car to pol- 
ishing your shoes. Large 
sanding area a full 
1334" sq. Lightweight, 
easy to use. . Complete 
with on -off switch, 6 NC sheets of sandpaper and polishing cloth. 

Powerful high speed cool operating motor. m Choice of 3 colors: Black, Fire- Engine 
Red, and Marbled Green. 110 -120 Volts, 
60 cycles AC only 
List Price fin Net Price 

.11699 LOTS 
OF 

$17.95 each 
3 

Factory aligned ready 
to use. Complete with 
gigtubes and instructions. 

$13.95 

4O4 
C 

SUPREME 
TESTERS 

0444i - si9; #; 
Model 600 

w 
-Tube & $6495 a Set 
Tester ... 

Model 616 
-Tube & $4995 - 
Battery 
Tester ... 

b INIMUM 
ORDER $5.00 

SEND FOR 
OUR 

LATEST 
CATALOG 

Order by Phone: 
Co tlandt 7 -0086 
Order by Mail: 

Dept. N -2 
61 Reade St., 

New York 7, N. Y. 

WEN ELECTRONIC 
SOLDERING GUN, 

250 
Veils. 

Choice of red, 
green, black 

Lots of 3 e71 
$8.64 f each 

STEVE -EL ELECT RONICS CORP. 
Dept. N -2 61 Reade St., New Yolk 7, N. Y. 

Crystal Clear 

Pictures 
like 

MAJIC 
with amazing 

FILTERS 
HIGH REJECTION EFFICIENCY 

Scientifically designed with 
proven HI-9 circuits 
Low cost 
Easy to install 

Most of the 26 million TV sets now 
in use suffer from some type of in- 
terference. What a tremendous 
market to exploit! Save your cus- 
tomer discomfort and eyestrain ... 
boost your reputation as a techni- 
cian ... boost your profits ! Recom- 
mend and install GRAYBURNE 
CLEAR -PIX filters. There's one 
for each type of major interference. 

Model # Interference 
CPF FM 
CPD Diathermy 
CPI Ignition 
CPH Amateur (21 mc.) 

BE PREPARED: Carry several of each 
model in your service kit at all timet 
to cash in on handsome profits. 

1.98 ORDER TODAY from your local dealer. 
LIST `ELI RON 

/CS successor to í CORp Grayburneupere 
Corp. 

23 Atherton St., Yonkers, N. Y. 

122 2 

FASTER 

EASIER 

more 
PROFITABLE 

operation 

COriland 7-0086 

GET INTO THE 
MASTER HABIT! 

RADIO'S 

MASTER 
NEW! 1954 

EDITION 
1-, 

1370 pages 
Over 85,000 items 
Over 8,000 illus. 
Completely indexed 

1 1.95 at your parts distributor. Publisher's price $6.50 
e Have complete access to the many thousands 

cf products vital to your daily sales and service 
cperations. In the customer's home, across the 
counter or on the bench, you'll value the Master's 
thoroughly complete descriptions, specs, illustrations 
end prices . all systematically organized in 
I8 big sections for instant reference. Increase your 
sales . sell directly from the Master. Facilitate 
your stock problem . use the Master for jiffy 
comparison of all electronic products. The Master 
is the only Official Buying Guide for the TV- Radio- 
Electronics industry. It contains unabridged catalog 
data direct from the manufacturers. For buying and 
selling -the Master gives you all the needed facts 
in a single volume. 
Over 100,000 in active daily use. Get into the Master 
habit. Order your copy today! 

Just a few of the products 
included: Tubes - Test 
Equipment -Tools -Trans- 
formers - Capacitors - 
Resistors - Relays - Coils - Attennas - Recording 8 
PA Systems - Hardware - 
Transmitters - Receivers - 
Kits- Wire -Cable . 

and thousands of allied 
products I 

Eliminate 
Incomplete 
Small 
Catalogs and 
Loose 
Literature 

UNITED CATALOG PUB.. INC. 
110 LAFAYETTE ST., NEW YORK 13, N. Y. 

The Scott 99 -A 
(Continued from page 67) 

those recording curves in widest use 
A very widely used equalization curve 
for LP records is the original one in- 
troduced by Columbia. This curve uses 
more bass and treble pre- emphasis in 
recording than most and therefore re- 
quires less bass and treble compensa- 
tion in playback. This curve was in- 
cluded in the 99 equalization. 

On any professional instrument, 
such, as the 99, it is necessary to make 
provision fox older and foreign records, 
so the curve marked "EUR" in Fig. 3 
was added to the equalization. This 
curve has a turnover of approximately 
250 cycles and a flat high- frequency 
response. 

The AES `and new NARTB curves 
are also widely used. These curves are 
very similar except in extremely low 
frequency response. Since each curve 
is specified to an accuracy of ± 2 db, 
each curve falls within the tolerance 
limits of the other. It is therefore 
possible to draw a single curve falling 
within these tolerances over practical- 
ly the entire range of equalization. 
This combined curve was provided in 
the equalization, and it is entirely ade- 
quate for playing recordings made for 
either the AES or NARTB curve. (The 
RCA "New Orthophonie" curve is the 
same as the new NARTB). Since both 
turnover and roll -off equalizer con- 
trols have three positions, a total of 
nine record compensation curves is 
possible. For example, a combination 
of the Columbia turnover with the 
AES roll -off provides an almost exact 
match for London records. Similarly, 
the "EUR" low- frequency equalization 
used with the LP high- frequency re- 
sponse provides a perfect match for 
old 78 rpm Columbia shellac records. 
Table 1 gives a chart of equalization 
settings for many records. -Further 
compensation for conditions such as 
pickup response, speaker response, 
speaker enclosure characteristics, 
room acoustics, and personal prefer- 
ences may be obtained easily with the 
wide -range treble and bass tone con- 
trols. . 

These tone controls are continuous- 
ly variable throughout their range and 
each provides either wide -range boost 
or attenuation of the response. The 
maximum treble boost or cut is ± 20 
db, while the maximum bass range of 
the control is ± 15 db. These specifi- 
cations are in addition to the progres- 
sive boost provided by the automatic 
loudness control. 

Complete and continuous adjust 
ability of the loudness compensation 
itself is an interesting feature. The 
automatic loudness control, of course, 
compensates for the human ear's in- 
sensitivity to extremes of treble and 
bass at low listening levels. This is 
done by progressively boosting the 
treble and bass response as the vol- 
ume control is turned down. To main- 
tain satisfactory tonal balance, treble 
loudness compensation is necessary 
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BC1 261 Transmitter and Receiver 
154 to 186 Mcs. I KW pulse oscillator, su erhet circuit, 2 RF stages, and 5 stagger O P P 9 99 O tuned IF's, includes 21 tubes; 2C26(2), 3E29/829B(I ), 6AG5(7), 6C4(I ), 6E5(I ), 
6H6(1), 6AK5(3), 6J5(2), 6SN7(1), 6V6(I ), 9006(I) ; can be easily converted to 2 S meter converter and outboard amplifier, ship. wt. 75 lbs., complete with conversion in- 
structions (NOTE: 3E29/829B is worth $10.00 alone). 

v- 
oi Ole 

Month: 
excellent 
condition $1495 (less 

tubes) with 21 tubes $2495 

BROADCAST BAND 
and AERO 

Ideal for Use in Boats, etc. 
MN -26 -C Remote Controlled Navi- 
gational Direction finder and com- 
munications receiver. Alarmed DE 
in any one of three freq. bands, 150 
to 1500 RC. 24 V. Self contained 
dynamotor supply. Complete instal- 

lation, including receiver, control box. loop, azimuth 
control. Left -Right Indicator, plugs, loop transmission 
line and flex. shafts. 
ALL UNITS BRAND NEW EXCEPT CONTROL 

BOX $69.50 

MN -26 -Y 150 to 325 NC, 325 to 695 KC, 3.4 to 
7 megacycles, comp. installation 49.50 

MN -26 -C alone, like new 24.95 
MN -26 -Y as is less tubes 4.95 
MN -20 -E Loop, Brand New 6.95 
MN -52 Crank drive, New 2.50 
SIN -26LB Receiver exc. freq. 150 -1250 IBC. 

2.9 -erne 59.50 

Low Freq. Crystals -FT 241 A for SOB, lattice fil- 
ter, r /z" spc. 54th harm channels listed by fund. 

Fractions omitted. 
370 388 407 425 444 
372 390 409 427 446 
374 392 411 429 448 
375 394 412 431 450 
377 396 414 433 451 

379 398 416 435 453 
381 400 418 437 455 

383 401. 420 438 457 
365 403 422 440 459 

387 405 424 442 461 

462 
464 
466 
468 
470 
472 
474 
475 
477 
479 

481 

483 
485 
487 
488 
490 
492 
494 
496 
498 

501 

503 

55007549c each 
569 10 for 
511 

512 $3.00 
514 
516 

BC-906 ABSORPTION -TYPE FREQ. METER 
Freq. range 150 -225 Mc. Uses 0 -500 DC Micro - 
ammeter for indicator. In black crackle carrying 
case with handle. 121/2x8a/4x61/2 ". Net 18 lbs. 
With tubes and calibration chart. ennc 
New PP .77 .77 

POWER YOUR RIG FROM AC 
RA -34 RECTIFIER. Makes a ground xmtr of BC -191, 
the 12V version of BC- 375 -E. Convert BC -375 -E to 
12V by changing heater link switches and relay con- 
nections, power it with RA -34. Input 105 -125 or 210 - 
250V, 60 cy. Outputs: For plates, 1000V filtered de 
at 350 ma: for relay and mike, 12V filtered do at 2.4 
A; for heaters, 12V ac at 14.25 A. $ 1 59.15 Used condition. F.0 B 

BC -433 RADIO COMPASS RECEIVER 
200 to 1700 KC, used, excellent 

$ f 9,95 condition less tubes 
used, as is, less tubes and cover, $6,95 excellent for parts only p 

VHF TRANSCEIVER 
Ideal substitute for SCR -522, freq. range 140 -144 mc, 
crystal controlled, 10 watts. The receiver section has 
two individual 11F' sections, feeding a common 3 stage 
10mc IF amplifier. Both RF sections may be operated 
simultaneously, or either one individually. The re- 
ceiver trait has 13 tubes. The transmitter is of straight 
forward design. Transmitter trait has 7 tubes, one 
#832 as final modulated by a pair of 6L6 and push - 
pull. Complete unit in case less tubes, and diagram 
less- 
EXCELLENT 

dynamotor. 
CONDITION $9.95 

WITH TUBES $19.95 

A SWEET OSCILLOSCOPE DEAL 
ASB -7 Radar Indicator Unit: For conversion to test 
scope or for use as modulation monitor. IIas standard 
test -scope Clt tube, H Cent, V Cent. Bill, Foc, Gain, 
and range selection switch. External power source was 
used. Tubes: 4 -6ÁC7, 3 -6H6, 1-5BP1. Con- $9.95 
dition good. NEW 

Hundreds of items in stock. WRITE FOR NEW 
BULLETIN AND PRICES. Shipments F.O.B. 
warehouse. 20% Deposit on orders. Minimum 
order $5.00. Illinois residents, add regular sales 
tax remittance. Prices subject to change without 
notice. 

r' 

BC -620 TRANSMITTER- RECEIVER UNIT 
FM transmitter- receiver, crystal controlled, two chan- 
nels, freq. range 20 -27.9 mc. 13 tubes, dual meter 
for testing filament and plate 25 . $39 circuits. a .7 L J 

BC -929 -A 
Contains power supply 110 V. 400 cycles, has 7 tubes 
such as 3CP1, brand new, complete with $ 1 9.95 
tubes. Each .7 .7 

BC -746 TUNING UNIT 
Plug -in transmitter tuning unit from Army Walkie- 
Talkie. Contains antenna and tank coils, tuning con- 
denser, transmitting and receiving crystals. 
Ideal transmitter foundation ONLY $ .29 

ID6 /APN4 
Made to operate in conjunction with Radio Receiver 
R -9( ) /APN -4. Unit includes 19 tubes, one 5" scope 
tube, crystal controlled standard oscillator, sweep cir- 
cuits, marker pulses. 42.50 Excellent cond. W 

MIKES and HEADSETS 
T -26 Telephone chest unit with F -1 Western 
Electric Transmitter $2.39 
HS -33 Low Impedance Head- 

set exc. $2.95 new $5.45 
HS -23 Headset 

used 1.89 new 4.50 
CD -307 Ext. cord for 

HS -23 -33 like new .79 
new 1.29 

Throat Mike -T -30 new .98 
Lip Mike -Navy Type new .98 
CW -49505 High Impedance headset corn - no. 

plete with headband Used 766oó 

T -45 Lip Mike. New - 

HS -30, miniature headset. Used $1.49, new 2.49 

WOBULATOR 
BUILD TV -FM -AM SWEEP GENERATOR 
You can build "Versatile Sweep Frequency 

Generator with APS -1 magnetic units $ 5.95 
BC -1206 Beacon Receiver . . . 200- 400KC 9.95 
TS- 184 /AP Test Set 39.50 
IE 19A- SCR522 Test Unit 295.00 
I- 222 - Signal Generator Used, exc. 95.00 

R. F. MODULATOR 
Complete tunable 205 me Test Set. With 110 V., 60 

cps, power supply, 3 -stage audio amplifier, terrific 
chassis for experimentation, good $8,95 
condition 

TU 8, 9 or 10- Tuning Unit for BC 375- $ 1.95 
used, good cond. 

II TUBE UHF TUNABLE RECEIVER 
234 -258 Inc, less tubes $1.95 

RA -52 RECTIFIER 
Transtat controlled to produce high voltage DC 
from 110 VAC 60 cycle source. Up to 11,500 
VDC @ 50 W. Metered high voltage (0 -15 KV) 
and current (0 -20 MA). 95 

.PV 
$69. 

Exc. .7.7 

As Is 
Less With 

Tubes Tubes New 
BC -454 3 to 6 me - $11.95 - 
BC-455 Receiver, 6 to 9 inc 9.95 
BC -456 Modulator $2.95 4.95 $7.95 
BC -458 Transmitter, 5.3 to 7 me 2.95 - - 
BC-459 Transmitter, 7 to 9 me 7.95 
Control Boxes, racks, receivers for above in stock - 
write. 

MG -149F excellent condition $ 09.50 
MG -149H excellent condition 129.50 
MG -153 Inverter (3 phase) Used 89.50 
P -206, inverter, like new $11.95 
PE-218, inverter, excellent condition 24.95 
BC-640 5 69 5.00 
BC -639 with RA 42 rectifier 225.00 

NATIONALLY ADVERTISED TUBES 
5BPI S3.95 5API $3.95 

All Brand New in Original Cartons 
304TL $5.95 720DY $29.50 
808 $1.95 QUANTITY PRICES AVAILABLE! 
1625, 1626, 33, 34, 954, C K 1005, 6Z7G, 9002. 9006, 
1619, 955, 9004, 12A6, IF4, IF5, 211, 6F5, IA6, 1629, 
19, 50. 

1 0 for $3.00 
RT7 /APN -I TRANSCEIVER UNIT -Used as an 
altimeter, it may be converted for signaling con- 
trol circuits, etc. Used, less tubes, 
as is $4.95 
RT /34 APS 13 TRANSCEIVER -Used as a tail 
warning radar on 415 MC. Containing a 30MC 
IF Strip and various other parts, these units have 
been stripped of RF sections and all tubes, but 
are an excellent buy if only for parts 
and IF Strip. Used $4.95 
BC 906 FREQUENCY METER -Mange 150 -225 
MC with modification possible for lower frequen- 
cies of TV, etc. Contains 0 -500 DC microam- 
meter and uses Battery pack of 1.5 V 
and 45 VDC $4.95 
R- I /ARR -I -220 MC converted with minor altera- 
tions becomes a high gain converter with two 
stages of RF amplification -(complete 95 $4. with diagram). New F .7J 

ALL FOUR ABOVE ITEMS FOR $10.00 

BEAM ANTENNA SELSYN TRANS- $12.00 MITTER and indicator, per set 
BC -684 FM Transmitter, 27 -38 mc, $14.95 used, ec. 
BC -604 FM Transmitter, 20 -27 Inc, $11.95 used. exc 

LOOK WHAT YOU GET FOR $14.95 
350 feet of continuous length of 50 ohm coaxial 
cable 
100 feet of same coaxial cable 
Cavity type attenuator 
6 Short lengths of RGBU with connectors and 
sockets 
In wooden case -shipping weight 
10 lbs. -all for S 14.95 

BC 347 Interphone Amplifier 
1 -70 Tuning Meter 
APS 13 UHF' Antenna, Pair 
1.97 Bias Dieter $3.95 
RL 42 Antenna Gearbox Motor and 
Reel I .95 
BC 1066 B -150 to 225 SIC Portable Receiver adapt- 
able to many amateur uses. Used $5.95 
One Tube Interphone Amplifier -Small compact alumi- 
num case fully enclosed. 2% "x3% "x5% ". 
Less Tube 79c 
BC 709 Battery operated lightweight interphone ampli- 
fier. Complete with tube and shock mount, but less 
battery New $3.95 

$2.89 
.98 

4.95 

DYNAMOTORS 
DYNAMOTORS: Ths best dynamotor for conversion 
to (iv. Multiple windings! After conversion you get 

choice of 100 or 350 v. at 50 MA or 250 v. at 100 
DIA. Complete dope sheet furnished. $4,65 
BRAND NEW (See "CQ" Aug. issue) .... 
DM- 28- Dynamotor for BC- 348 -28V DC 

at 1.25 amps in 220 V at 70 MA output 
Good $4.95 

DM- 32A- Dynamotor for Command Re- 
ceiver 28V at 1.1 input 250V at 60 MA 
output Used 2.95 New 7.50 

DM- 33- Dynamotor for Command Transmitters- 
Used $2.95 

D -101 Imp. 27V 1.75 Amp. output 285 VC 
.075 amp each $1.95 

3 for $5.00 
PE -94 each $ 1.95 
PE103 -6V Dynamotor Used $22.95 
BC -1033 62 -50 mc recvr. Like new, less tubes.ea. $5.95 
BC -1023 brand new with tubes 9.95 
SCR -625 -FAMOUS ARMY MINE -DETECTOR 

For Prospectors, Miners, Oil Companies, Plumbers, etc. 
This trait is being offered now at a considerable re- 
duction in price. Recently advertised at $79.50 it is 
now available in the same brand new wrappings in 
suitcase style carrying case (less batteries). $59.50 
New 
SCR - 522 -Transceiver, complete in case $29.95 with top bracket, less tubes L .7 
RU -19- Receiver. Complete control d B 7.95 
box and coils -brand new ea. V 7 

BUY NOW! R W ELECTRONICS 
Dept. N, 2430 S. Michigan Ave Chicago 16, III. 

PHONE: Calumet 5- 1281 -2 -3 BUY NOW! 
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Cenftab 

See the 
announcement by 

on page 118 

in this issue 
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as well as compensation for bass tones, 
if a "boomy" effect is to be avoided 
a: low listening levels. 

It should be pointed out that the 
loudness compensation provided in the 
99 is based on extended listening tests 
by juries of listeners rather than upon 
blind application of the Fletcher -Mun- 
son curves. Using a variety of pro- 
gram material, the listeners were al- 
lowed to adjust calibrated variable 
condensers until the music sounded 
best to each listener. These adjust- 
ments were made at many different 
volume levels. The tests, over a 
period of months, were statistically 
correlated so that subsequent analysis 
Provided loudness compensation curves 
with contours and degrees of compen- 
sation most pleasing to the human ear. 
This was particularly important be- 
cause the attempts, in some loudness 
controls, to provide extreme Fletcher - 
Munson compensation had almost 
caused loudness compensation to fall 
into disrepute through the invalid ap- 
plication of the Fletcher -Munson ef- 
t ect. 

For broadcast and recording ap- 
plications, of course, little or no loud - 
ness compensation may be required or 
desired. The loudness compensation 
may be continuously adjusted or en- 
1.irely removed by proper settings of 
an input level control in conjunction 
with the loudness control. This input 
level control also permits compensa- 
tion for the different outputs of vari- 
ous commercial pickups. For example, 
:o remove loudness compensation en- 
tirely, the loudness control may be 
turned to a high value thereby re- 
moving compensation from a circuit. 
Volume is adjusted .by the level con- 
trol which functions as a simple vol- 
ume control. 

An input selector switch is also pro- 
vided. This allows ready selection of 
"Tuner," "Phono," "TV," "Tape," or 
other channels. Separate input jacks 
are provided on each input circuit. In 
addition to the usual constant -velocity 
"Phono" input for magnetic pickup 
cartridges, a constant -amplitude input 
is provided for FM pickups. The con- 
stant- amplitude input is obtained 
with a differentiating network which 
matches the constant -amplitude pick- 
up to the normal constant- velocity re- 
sponse of the preamplifier circuits. 

On the underside of the chassis, in- 
put jacks are provided for connection 
of an accessory "Dynaural" noise sup- 
pressor, such as the Type 111 -B. The 
"Dynaural" noise suppressor virtual- 
ly eliminates high- frequency record 
scratch and low frequency turntable 
rumble, without eliminating music 
components which are audible to the 
human ear. The patented "Dynaural" 
noise suppressor should not be con- 
fused with fixed filters, since these 
latter eliminate audible musical fre- 
quencies under all conditions where 
undesirable noise and rumble are 
eliminated. The dynamic rumble sup- 
pression feature is particularly impor- 
tant with wide -range systems which 
include extended bass response speak- 

ers. All but the very best professional 
turntables are susceptible to some 
rumble, and sometimes rumble is ac- 
tually recorded on records. Under such 
conditions, dynamic rumble suppres- 
sion can increase listening pleasure 
without loss of any low bass musical 
tones. The inputs for the noise sup- 
pressor may also be used for dubbing 
records on tape while continuing to 
monitor through the normal sound 
system. 

Speaker output terminals of 4, 8, 
16, and 500 ohms are provided, allow- 
ing use of virtually any speaker or 
professional line- impedance conditions. 
A separate a.c. power outlet is pro- 
vided on the rear of the chassis for 
powering accessory components such 
as turntable, tuner, etc. The power 
supply operates on 105 to 125 volts, 
50 -60 cycles. A "Slo -Blo" fuse provides 
circuit protection but prevents fuse 
burnout as a result of normal a.c. line 
transients. 

It is believed that this new amplifier 
will be a significant contribution to 
professional music reproduction since 
the 99 exceeds all FCC requirements 
for FM broadcasting station perform- 
ance. While its circuits are similar to 
those of previous H. H. Scott ampli- 
fiers, the over -all electronic and me- 
chanical design is completely new and 
of rather remarkable simplicity. In de- 
sign, construction, appearance, and 
performance, the 99 meets, in every 
respect, the amplifier standards estab- 
lished by its manufacturer. -4 -- 

SNAP -ON GROUND CLAMP 
By ARTHUR TRAUFFER 

THOSE Gibson "gripper clips," which 
I sell for 10c each at many hardware 
stores, make handy radio ground clamps 
for experimenters, or for use with port- 
able radios, etc. You simply snap the 
clip onto a cold water faucet, or onto an 
unpainted water or gas pipe, and then 
pull the clip off again when you are 
through. 

As shown in the photograph, fasten a 
binding post in the mounting hole on 
the flat side of the clip, and then con- 
nect your ground wire to the binding 
post. The binding post also serves as a 
handle for snapping the clip onto the 
pipe and for pulling it off again. 

These clips are made in two sizes, and 
with chrome finish or black finish. The 
chrome finished clips are best for use as 
ground clamps. -30- 

A simple and inexpensive ground clamp. 
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Spot Radio News 
(Continued from page 18) 

ference from other stations is fairly 
high. It is common, in such cases, to be 
able to hear interfering modulation in 
the background. However, it was said, 
the continuity of the program will 
usually enable the listener to follow the 
correct station unless the interference 
is drastic. Such coverage will be found 
to be usually considerably less than 
that of any signal station; and this is a 
high limitation. 

In rural areas, coverage may or may 
not be intelligible, depending on the 
particular situation. This coverage 
aspect, it was noted, is of greatest im- 
portance in metropolitan areas, where 
the population density makes it im- 
perative that every means possible be 
used to avoid mass panic and provide 
instructions for the movements of 
large numbers of people. Civil defense 
organizations will use the Conelrad 
system to give evacuation instructions 
in case of an attack. 

When the Conelrad rules were 
originally issued, the Commission said 
that all FM and TV stations would 
have to go off the air, when the alert 
is sounded. Now, it has been reported 
that the FCC has not permanently shut 
the door on FM or TV sign -off. If some- 
one can prove to the Commission's 
satisfaction that the operation of the 
high- frequency stations will be safe 
during C operation, it will revise the 
rule. To date, there has been no safe 
method devised to p ̂ rmit such opera- 
tion, as with standard stations. 

TV SATELLITES OR BOOSTERS, or 
both, may soon appear on the broad- 
cast scene, in communities where it has 
been found economically unsound to 
install even small stations and where 
reception from any neighboring sta- 
tion has been found to be impossible. 
A manufacturer and a broadcaster 
have petitioned the Commission for 
permission to operate such stations on 
a regular basis. It was noted that the 
booster permits transmission of pro- 
grams from the master station on the 
same channel, while satellites retrans- 
mit programs on different channels. 

In support of its request, the broad- 
caster who wants the booster grant, 
said that there are hundreds of addi- 
tional markets with channel assign- 
ments not adequate for even the smal- 
lest station. It was pointed out that 
during the latter part of the year, the 
table of assignments showed that there 
were 1283 cities ; no applications were 
pending or grants made to around 900, 
or about 70 per -cent. Of that number, 
it was said, over 500 were in areas of 
less than 10,000 population, over 200 in 
zones with cities of between ten- to 
twenty- thousand, and about 100 in 
areas with populations over 20,000. 
The petitioner then said that, accord- 
ing to TV market reports, there are 
only 112 markets in the country with 
populations of at least 35,000 or more 
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Here's how 

RCA INTERMATCHED COMPONENTS 

take the mystery out of High Fidelity 

RCA Intermatched High -Fidelity cabinet and enclosures 
house any selection of components you may choose. 

If you're interested in high fidel- 
ity ... interested in the beauty of 
music, beautifully reproduced, but 
confused about how to select the 
system you want ... here's how 
you can have everything you want 
in high fidelity plus the assurance 
of the RCA name on every com- 
ponent in your system. 

Here is professional -grade equip- 
ment- bearing the best known 
name in professional sound -de- 
signed to bring the concert hall 
and the recording studio into your 
home. Here is RCA's broad back- 
ground in acoustics and profes- 

sional sound reproduction in 
equipment selected to meet your 
needs, your taste in high fidelity, 
and your budget. 

In RCA's broad line you can 
find an almost limitless number of 
combinations -and the one com- 
bination you want. Because these 
units are all intermatched, you can 
develop your own system without 
a technical background- without 
fear of mismatch at any stage. It's 
the easy way to choose ... it's the 
sure way to get what you want in 
high fidelity. 

Work out any system you want -Select from 
these typical combinations -or plan your own 

HEAR THEM AT YOUR RCA ELECTRONICS DISTRIBUTOR'S 

Quality record repro- 
duction at low cost 

Quality record and 
radio reproduction 
at low cost 

Extended range record 
reproduction, medium 
price 

Extended ronge record 
and radio reproduction, 
medium price 

DeLuxe quality record 
reproduction 

DeLuxe quality record 
and radio repro- 
duction 

TUNERS AMPLIFIERS SPEAKERS 

Record 
Changer 
(SRC -51) 

Pre- 
Amplifier 

(SV -1) 
ST -1 SVT -1 

SVP -10 
(10- 

watt) 

SP -10 
(DeLuxe 
10 -watt) 

SP -20 
(DeLuxe 
20 -watt) 

SL8 SL -12 LC -1A 

X X X 

X X x x 

X X X X 

x X X X 

X X X X 

X X X X 

ttProfessional- Grade" 
High Fidelity 
from RCA- 

LEADER IN SOUND 

vair 

RCA Engineering Products 
Dept.n222, Building 15 -1, Camden, N. J. 

Please send me your new, free booklet on RCA Inter. 
matched high -fidelity equipment. 

Please send me information on the new complete RCA 
high- fidelity "Victrola "® phonographs. 

Name 

Address 

City Zone State 

RADIO CORPORATION of AMERICA 
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Wkatewtqo believe 

in, Antenna, Claims? 
Every claim for all- channel antenna per- 
formance should be supported by facts -not 
"sales talk :' Facts are what you get from DAVIS 

... proof furnished by Microwave Engineer- 
ing Company, of Los Angeles, who are 
recognized experts on antenna research and 
testing. 

Write for this data. It's actually certified... 
data you can count on. 

Remember, it's the picture that pays off in 
customer satisfaction. A DAVIS picture must 
please you -it's guaranteed to please or your 
money is refunded by the factory. 

Send the coupon for facts on the DAVIS 

antenna. 

SDPÁ visa 
COPYRIGHT 1953 

CLAM d1.S31iTJII:J 
P.O. B O X 1 2 4 7 B U R B A N K CALIF. 

Factories in: BURBANK, CALIF., CHICAGO, ILL., 
SILVER SPRINGS, NID. 

ATLAS RADIALS 
FOR 
CHURCHES 

FOR 
FACTORIES 

FOR 
TERMINALS 

FOR CARNIVALS 

With uniform 360° coverage, non -resonant con- 

struction, and 100% storm -proofing, ATLAS 
Radial Driver Unit Projectors often solve the most 

difficult sound problems -are excellent for repro- 
duction of speech, chimes and music. For com- 

plete details on Radials and the famous ATLAS 

line of Public Address and Microphone Stand 
Equipment , . 

WRITE NOW for FREE Catalog 553 

126 

1446 39th St., Brooklyn 18, N.Y. 
In Conodo: Anon Radio Com.., Ltd., Toronto, one 

THIS 'COUPON TODAY: 
DAVIS ELECTRONICS, Box 1247, Burbank, Calif. 

Gentlemen ... send me the following: 
Technical data and complete information on 
the new SUPER- VISION ANTENNA 
Name and address of NEAREST JOBBER 

COMPANY NAME 

MY NAME 

ADDRESS 

CITY STATE 

SPECIAL VALUES 
783 Output Power Meter General Radio. Like 

New $225,00 
3200 -3370 mc. Like New 400.00 

ER-1 Signal Generator 160- 30,000 I.C. 
1151AC. -60 cy. with ate]. calibration,Exc. 1,000.00 

Model 2285 Hickok Universal crystal 
controlled Signal Generator Like New 125.00 

Model 200C Hewlett Packard Audio 
Generator Exc. 100.00 

Du Mont 208B Oscilloscope Exc. 125.00 
Model 230 Clough Brengle AC Cap. & Res. 

Turns Ratio Bridge - Exc 45.00 
Type 726A General Radio Vacuum Tube 

Voltmeter Bac. 125.00 
804C Federal or General Radio Signal Gen. 

8-330 mc. Esc 300.00 
BC -221 or LM Freq. Meter ...... Exc. 99.50 
BC -221AK with modulation Exc 150.00 
General Electric Dual Regulated Power Supply 

Type ST9A New 300.00 
Type 724.5 Precision Wavemeter General 

Radio, 16 KC. to 50 mc. Exc. 175.00 
A LARGE STOCK OF ARC -1, AIRC -3, ART -13. 
APN4A, APN4B, APR4, ABB, BC -312. BC -342. 
BC -348, BC433G, BC -611, BC -1306, CRT -3, 156A, 
I222, 1E -19A, IE -35A, IE -DIA, SCR -284, SCR -522. 
SCR -578, SCR -625. TCS, T19 /APQ5, TS- 34 /AP, 
TS- 100 /AP, TS- 1S4 /AP, 14G, Plugs and Sel- 
syns PUR* 
Kay Electric Mega -Sweep Exc.' 250.00 
Kay Electric Mega -Pipper Ecc 100.00 
Boonton Q Meter 160A 501íC. to 7511C. Exc. 400.00 
a PUR -Price upon request. 

WANTED 
All types of radio and electronic surplus. We espe- 
cially need: APAI O. APN9, APR4, ARN4. ARCS, 
ARC3. ART13. ATC. BC221, BC342. BC348. BC611. 
BC721. DYI2. DY17. II00. LM1O to LM1S, MG149F. 
MG149H. PU14. R5 /ARN7. R5A /ARN7, SCR718C.. 
TCS. TNI6, TN17, TN19. TN54, TS3, TS13 /AP. 
T533. TS35. TS45. TS75. T576. TS1O2. TS147 /UP. 
TS148 /UP. TS173: TSI74. T5175, TS250. TS251. 
TS323. (1CT, IF. 1G. SCT. 5DG. 5F. 5G. 6DG. 6G. 
115V, 60 c.o.s. Setsyns), and all types of Hewlett 
Packard. General Radio Co.. Measurements Corp.. 
Boonton Radio. Ferris, Leeds & Northrup. and other 
test ea ,D ent. 
Please state accurate description, condition. and your 
lowest price. Explain modification, if any. We pay 
freight charges. 

NEW CATALOG NOW AVAILABLE 

PHOTOCON SALES 
417 N. Foothill Blvd. Sycamore 2 -4131 
Pasadena 8, Calif. RYan 1 -6751 

CABLE: Photocon, Pasadena. 

in a 50 -mile radius, which are useful to 
national advertisers. Since a minimum 
investment of $100,000 must be made 
for the smallest station, the broad- 
caster added, an operator will find it 
impossible to amortize this expense 
and survive in the remote areas with- 
out national advertising support. 

The broadcaster asked the Commis- 
sion to approve operation of subsidiary 
stations, with power output of 10 
watts at 300 -foot average antenna ele- 
vation for low ultra -high stations; 31.6 
watts for high v.h.f. stations; and 100 
watts for upper ultra- highs; all for un- 
attended systems using vertical polari- 
zation. The boosters would be required 
to have automatic power shut -off faci- 
lities and provide identification only at 
sign -on and sign -off. 

The satellite proponent declared 
that his system offered more freedom 
of program selection. This argument 
has won the support of Rep. Bush who 
declared that such flexibility was im- 
portant. In addition, he said, the use of 
specially- approved channels for the 
satellites on low power, would remove 
the problem of interference that could 
obtain on mother- station operation 
using the same channel. 

The Congressman also went on rec- 
ord not only urging the approval of 
satellites but their use in place of 
community systems, which he called 
unreliable. For over a year the Com- 
mission has been probing the exact 
place of the community system in the 
broadcasting picture, and as reported 
in earlier columns even Congress has 
taken a lively interest in the matter. 

Either the boosters or satellites 
could be built for between ten and 
twenty- thousand dollars, applicants de- 
clared, and the maintenance costs 
would be very low. 

Both the broadcaster (WSM, Nash- 
ville) and manufacturer (KG2XDU- 
KG2XEL owned by Sylvania- channel 
82) are operating their systems exper- 
imentally and with substantial suc- 
cess, it was said. 

INDUSTRIAL MOBILE radio makers 
and potential users are making a bid 
for a portion of the FM band in an ef- 
fort to expand two -way service facili- 
ties. The request, to be filed with the 
Commission, is being prepared by a 
committee on manufacturer's radio use 
of the National Association of Manu- 
facturers. 

According to a spokesman of the 
NAM, the re- allocation of the FM band 
is now simply a question of when, and 
not whether. This drive has been 
prompted by the apparent declining 
use of the FM bands for broadcasting; 
members of the Commission had 
warned broadcasters that unless they 
took a more active interest in FM, 
others would seek slices of the band. 
Only a few weeks ago, Commissioner 
Webster reviewed the seriousness of 
this situation. 

Commenting on NAM's concern for 
more bands, the association spokesman 
added : "The Commission now has out- 
standing proposals in the mobile field 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


I 
I'll TrainYOU at Home in Your Spare Hours for Big 

Pay Job Your Own Business Exceptional Opportunity in 

RADIo-TELEvIsIoN 
ON New NO- OBLIGATION PLAN! 

Kirs 
OF RADIO- 

TELEVISION 
EQUIPMENT 

Approved for 

Veterans Under 

the G. L Bill 

You Have NO MONTHLY 
PAYMENT CONTRACT 
to sign . , . you pay for your training 
as you learn and earn...ENROLL NOW! 

Be Ready in Little as 10 MONTHS! 
Now you can get into Radio -Television, today's fastest growing 
big money opportunity field, in months instead of years! My com- 
pletely new "package unit" training plan prepares you to qualify 
as a Radio -Television Technician in as short a time as 10 months, 
or even less! I offer you my training with no monthly payment 
contract to sign -thus NO RISK and NO OBLIGATION for 

you! This is America's finest, most modern and really practical training. 
Includes FM ... UHF Television and all the most recent developments. My 
training gets you ready to handle any practical job in the booming Radio - 
Television industry. Start your own profitable Radio -Television Service Shop 

.. or accept a fine paying job. I have trained hundreds of successful Radio - 
Television technicians -and I can train you regardless of lack of previous 
experience. Mail coupon and get all the facts -FREE! 

VALUABLE EQUIPMENT INCLUDED WITH TRAINING 
Much of your Sprayberry Training is actual construction, demonstration and 
experimentation. You get priceless practical experience this way. You build 
the 6 tube Sprayberry Short Wave and Broadcast Training Radio Receiver, 
the Sprayberry Television set, multi -range test meter, signal generator, signal 
tracer, cathode ray oscilloscope and many other projects. All this equipment 
is yours to keep. You have practically everything you need to set up your awn 
profitable Radio -Television shop. All lessons and books I send you remain 
your own property. 

OUR 21st YEAR TRAINING MEN FOR RADIO- TELEVISION 
Earn Extra Money While You Learn 

All your Sprayberry Training is given IN YOUR OWN HOME during your 
free time. Keep on with your present job and income while learning Radio - 
Television. With each Sprayherry "Package Training Unit" I include money- 
making plans and special "Business Builders "for spare time Radio -Tele- 
vision service jobs. New Television stations opening everywhere open big 
money opportunity for men to install UHF antennas -I tell you how! If you 
expect to be in the Armed Forces later, there is no better preparation than 
Radio -Television. Mail coupon below ... get facts FREE. No salesman will call. 

TO YOU 3 BIG RADIO - 
TELEVISION BOOKS 
I invite you to get all the facts- 

I want you to have ALL the facts-without cost! 
Rush coupon for my three big Radio -Television 
books! "How to Make Money in Radio -Tele- 

vision" PLUS my new illustrated Television 
Bulletin PLUS an actual sample Sprayberry 
Lesson -ALL FREE. No obligation and no. 
salesman will call. Mail coupon NOW! 

' en area.ytn ' a. tow osee as ort trite 
sise 100% TELEVISION Training wit 

PERIENCED IN RADIO 

IF YOU ARE 

to check and mail the coupon at the righ 
FULL EQUIPMENT INCLUDED are invite 

February. 1954 

NO OBLIGATION 
No Salesman 

Will Call 

SPRAYBERRY ACADEMY OF RADIO 

111 NORTH CANAL STREET, DEPT. 25 -F 

CHICAGO 6, ILLINOIS 

SPRAY BERRY ACADEMY OF RADIO, Dept. 25 -F 
111 North Canal St., Chicago 6, Illinois 
Please rush to me all information on your 1 0-MONTH Radio - 
Television Training Plan. I understand this does not obligate me 

and that no salesman will call upon me. Be sure t0 include 3 books 
FREE. 

Name Age 

Address 

City . ...,. Zone State 

Are you Experienced? 1J No Experience 
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The C -800 is here 

to bring you new 

record performance! 

thenew the new 

crattsmen soo 
FM -AM TUNER 

with built -in phono 
preamplifier and 
record equalizer 

Now- Craftsmen brings you a tuner 
that matches all your finest records ... 
is setting new records for versatility, too. 
The C -800 is further evidence that 
Craftsmen leadership in high fidelity is 

something you can put your finger on, 

something you can hear. 

Front- panel -selected equalization for AES, LP 

or EURopeon recording characteristics. In- 
feedback compensated dual -triode 

phono preamp for correct turnover and roll - 
off characteristics. 
Improved AM reception. Wider bandwidth 
for better fidelity, and sharper IF bandposs 
"skirts" for greater selectivity. 

Double- shadow tuning eye and AFC (no drift) 
on FM simplifies tuning. Front -panel AFC 

cut -out for tuning weak stations. 

Efficient new layout. Bottom plate, com- 
pletely shielded chassis minimize oscillator 
radiation, assure tuner isolation. 

Cathode follower audio output for remote 
installations; 2 volts at less than 1/2% disc. 

Detector output also has cathode follower 
for recording applications. 
Bass and treble controls continuously variable 
from attenuation to boost -flat position 
clearly marked. Selector positions: FM, FM 
with AFC, AM, TV, LP, AES, EUR, and SPore. 

Mahogany- finish wood cabinet available. 

HIGH FIDELITY -LOW COST! C-400 audio 
amplifier offers 10 watts 1 db., 15- 
40,000 cps., less than 
1% distortion. New 
streamlined chassis 
design. 

Write 
today for 

information 

TUC nef':)!` 

c ratts m e n INC. 

Dept. R -2, 440 N. Ravenswood Ave. 
Chicago 40, III. 
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that will cut back many types of radio 
use formerly found to be in the public 
interest. How are those proposals, for 
example, to be squared with a substan- 
tial non -use of the FM broadcast band? 

Of course, it is no answer for the 
existing FM broadcast licensees to sug- 
gest that they will meet the demands 
fcr mobile radio service by multiplex- 
ing their present facilities and supply - 
irg such service, presumably on a 
charge basis ... There are existing 
communications common carriers in 
a most every community of any size 
v who will vigorously resist any such 
e Tort, and there is a curious inconsis- 
tency in the reasoning of those, who in 
one breath, voice their resistance to 
any re- allocation of the FM band for 
non -broadcast purposes, and in the 
next, announce their plans for supply- 
ing such service there." 

Currently, channels in the 150 -mc. 
band are being used for two -way, and 
these must be shared with other serv- 
ices. 

CIROPOUTS AND MERGERS. result- 
ing in rows of transfer grants, kept 
hearing examiners on the run during 
the last weeks of the old year. 

Millions of dollars worth of radio and 
TV properties were traded during the 
year -end rush. Station sales and trans- 
fers approved included facilities in Des 
Moines, Ia.; Washington (D.C.) ; Or- 
lando, Fla.; Atlantic, Ia.; Augusta, 
Ga.; Roswell, N. M.; Cleveland, Tex.; 
DeKalb, Ill.; Newport, R. I.; Asheville, 
N. C.; and Talladega, Ala. 

In Maine, WGAN received channel 
13 after another applicant dropped its 
bid for that channel and filed instead 
for channel 2 in Bangor. And in Atlan- 
ta, Ga., channel 36 was awarded to 
WQXI, when the University of Georgia, 
who operates WGST decided to drop its 
request for that channel. 

New grants issued to very -high and 
Ultra -high bidders appear below. 

-'HE RECENTLY- FORMED U.H.F. -TV 
Association has begun an industry- 
wide campaign for the development 

and distribution of all- channel receiv- 
ers that are really efficient, and the in- 
stallation of transmitters operating on 
high power. 

Thus far, the group said, many of the 
receivers have not been too sensitive. 
Coupled with the low powers of most 
of the u.h.f. transmitters, reception 
has been poor and interest on the high- 
er bands has drooped, they added. 

To combat this problem the associa- 
tion plans a public -relations program 
designed to accent the superiority of 
higher -band reception. Group also pro- 
poses to effect legal action within the 
Commission which will restore the bal- 
ance between the u.h.f. and v.h.f. facili- 
ties and prevent new allocations or reg- 
ulatory actions harmful to the public 
or to the ultra -high industry. 

Members of this new group were 
severely critical of the FCC, declaring 
that some Commissioners are surren- 
dering to pressure from Congress and 
political lobbys to . . . "accelerate 
grants to v.h.f. operators even in cities 
which already have grants for the 
higher bands." 

ONE OF THE WORLD'S foremost 
physicists, Dr. Herbert E. Ives, who 
not only pioneered in the development 
of black and white, but color TV, too, 
and as far back as the '20's, died re- 
cently. 

In '27, Dr. Ives supervised the first 
demonstration of TV, when the tele- 
phone company arranged for a video 
talk from Washington by Herbert 
Hoover, then Secretary of Commerce, 
that was seen and heard at the Bell 
Labs in New York. Shortly after, a TV 
color test, featuring Ives' develop- 
ments, was put on and with striking 
success. 

During 1930, he demonstrated a two - 
way TV system, and in '37, Dr. Ives 
arranged for the first practical trans- 
mission of motion pictures over coax 
cable, showing that it was entirely pos- 
sible to network television programs. 

The world will truly miss the wisdom 
and the talents of this brilliant scien- 
tist L.W. 

NEW TV GRANTS SINCE FREEZE LIFT 
Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 

FREQUENCY POWER" STATE CITY CALL CHANNEL (me) (Video) 
Florida West Palm Beach 5 76 -82 60.3 
Georgia Atlanta WQXI-TV 36 602-608 240 
Kansas Topeka 42 638-644 88 
Louisiana Lake Charles KPLC-TV 7 174-180 51.3 
Maryland Cumberland WTBO-TV 17 488-494 19.1 
Massachusetts Pittsfield WBEC-TV 64 770-776 17.4 
Michigan Detroit 62 758-764 200 

" Saginaw WSOWt 51 692-698 26 
Traverse City WTCMt 7 174-180 51.3 

South Carolina Florence 8 180-186 316 
Spartanburg WORDt 7 174-180 316 

Wisconsin Marinette WMAMt 11 198-204 102 

*ERP = (effective radiated power, kw.). .. =Call letters to 
be announced f = Temporary call letters. 
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NO 
INTEREST!! 

Buy on our radically new 
NO CARRYING 

Time Payment Plan CHARGES!! 

Superior's new 
Model 670 -A SUPER METER 

A COMBINATION VOLT -OHM MILLIAMMETER PLUS 

CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 

- 
Measures 61/4" x 91/s" x 41/2" 

SPECIFICATIONS: 

D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 Volts 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 

OUTPUT VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes 

RESISTANCE: 0 to 1,000 /100,000 Ohms 0 to 10 Megohms 

CAPACITY: .001 to I Mfd. I to 50 Mfd. (Quality test for elec- 

trolytics) 
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms 

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries 

DECIBELS: -6 to +18 +14 to +38 +34 to +58 

ADDED FEATURE: 

The Model 670 -A includes a special 
GOOD -BAD scale for checking the 
quality of electrolytic condensers at 
a test potential of 150 Volts. 

The Model 670 -A comes 
housed in a rugged, 
c r a c k I e- finished steel 
cabinet complete with 
test leads and operat- 
ing instructions. 

8 40 
NET 

Superior's new 
Ma,el,V TUBE TESTER 

SPECIFICATIONS: 
to damage a tube by inserting it in the wrong 
socket. * Free -moving built -in roll chart provides com- 
plete data for all tubes. * Newly designed Line Voltage Control compen- 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts. * NOISE TEST: Phono -jack on front panel for plug- 
ging in either phones or external amplifier will 
detect microphonic tubes or noise due to faulty 
elements and loose internal connections. 

Tests all tubes including 4, 5, 6, 7, Octal, Lock - 

in, Peanut, Bantam, Hearing Aid, Thyratron, 
Miniatures, Sub- Miniatures, Novels, Sub- minars, 
Proximity fuse types, etc. 
Uses the new self -cleaning Lever Action Switches 
for individual element testing. Because all ele- 
ments are numbered according to pin- number 
in the RMA base numbering system, the user 

can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one pin 
are truly tested with the Model TV-11 as any of 

the pins may be placed in the neutral position 
when necessary. * The Model TV -11 does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 

The model TV -II operates 
on 105 -130 Volt 60 Cycles 
A.C. Comes housed in a 
beautiful hand- rubbed oak 
cabinet complete with port- 
able cover. 

EXTRA SERVICE -The Model TV -1 I may be lator incorporated in this model will detect 
used as an extremely sensitive Condenser leakages even when the frequency is one 

Leakage Checker. A relaxation type oscil- per minute. 

150 
NET 

Superior's New Model 660 -A AN AC OPERATED 

SIGNAL GENERATOR 
PROVIDES COMPLETE COVERAGE for AM -FM & TV Alignment 

SPECIFICATIONS: 
Generates Radio Frequencies from 100 Kil- 

ocycles to 60 Megacycles on fundamentals 
and from 60 Megacycles to 220 Megacycles 
on powerful harmonics. Accuracy and Sta- 
bility are assured by the use of permeability 
trimmed Hi -Q coils. R.F. available separ- 
ately or modulated by the internal audio 
oscillator. - Built in 400 cycle sine wave 
audio oscillator used to modulate the R.F. 
signal also available separately for audio 
testi ng'of receivers, amplifiers, hard of hear- 
ing aids, etc. R.F. Oscillator Circuit: A 

TUBES USED: 

I -6BE6 as R.F. Oscillator, 
mixer and amplifier 

I -6BE6 as Audio Oscillator 
I -6H6 as Power Rectifier 

high transconductanee heptode is used as 
an R.F. oscillator, mixer and amplifier. 
Modulation is effected by electron coupling 
in the mixer section thus isolating the oscil- 
lator from load changes and affording high 
stability. A.F. Oscillator Circuit: A high 
transconductance heptode connected as a 

high -mu triode is used as an audio oscillator 
in a High -C Colpitts Circuit. The output 
(over 1 Volt) is nearly pure sine wave. 
Attenuator: A 5 step ladder type of,attenu- 
ator is used. 

THE MODEL 660 -A 
COMES COMPLETE 
WITH COAXIAL 
CABLE, TEST 
LEAD AND 
INSTRUCTIONS. 

$4295 

NET 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B -92, 3849 Tenth Ave., New York 34. N. Y. 

Please send me the units checked. I am enclosing the down 
payment with order and agree to pay the monthly balance 
as shown. It is understood there will be no carrying, interest 
or any other charges provided I send my monthly payments 
when due. It is further understood that should I fail to make 
payment when due, the full unpaid balance shall become 
immediately due and payable. 

February, 1954 

Name 

Address 

City Zone State 

MODEL 670 -A Total Price $28.40 
$7.40 down payment. Balance $3.50 

monthly for 6 months. 
MODEL TV -11 Total Price $47.50 
$11.50 down payment. Balance $6.00 

monthly for 6 months. 
MODEL 660 -A Total Price $42.95 
312.95 down payment. Balance $5.00 

monthly for 6 months. 
I enclose $ as down payment. 
Ship C.O.D. for the down payment. 

J 
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NE: 
PROBES! 

FOR VTVM'S & SCOPES 

FULLY SHIELDED 
SHOCK -MOUNTED TERMINAL 
BOARD 
SWIVEL ACTION 
ALL PARTS ACCESSIBLE 
COLOR CODED 

Only EICO Probes Have All These Features! 

SCOPE DEMODULATOR 
OR PRO 

ODULAT 

BE MODEL 
PSD 

KIT 
$3,75;.,, 

LOW 
CAPACITY PR 

C,INCIIr 

¡(Sr $3,75' 

IRED $5,75 

E 
MODEL PLC 

WIRED $5,75 
DIRECT 

PROBE 
MODEL 

PD 

KIT $2. 

3.95 vrV 
FOP 

PROBES 
MOpEL p" 

Y 11 or 25 megoh f-1i OR 25 
VTVM 

9f 

KIT $3,75 
WIRED $4.95 

for MO PEA' PROBES 
7P. any 

1 wr,.2,5`me 
OR 25 

9°dnt VTVM 

Garage Door Opener 
(Continued from page 38) 

ested in best receiver sensitivity, it 
will pay to try the circuit with and' 
without a ground on the antenna coil. 
The proper connection will depend on 
the antenna layout at your location. 

There are a number of different 
door openers on the market. As a 
result, it is not practical to show 
exactly how the receiver may be used 
to actuate all of the various models. 
By exercising a little ingenuity, how- 
ever, the home constructor should 
have no difficulty in adapting the re- 
ceiver to work with the particular 
door opener at hand. 

RL, acts as an s.p.s.t. switch that 
closes only while a signal is being re- 
ceived from the car transmitter. 
When the door is down, the closing 
of RL1 should cause the door to go up, 
and when the door is up, the closing of 
RLi should cause the door to go down. 
Since RL1 is unable to differentiate 
between a command to raise the door 
and a command to lower it, some in- 
termediate relay between the receiver 
and the opener must be used to tell 
the opener motor which direction it 
is supposed to run. This relay is usu- 
ally of the locking, or ratchet type. 
It locks in one position when its coil is 
energized and remains in that posi- 
tion, even when power is removed 
from its coil. It shifts to the op- 
posite position only after the coil is 
re- energized. 

The circuit of a typical door opener 
is shown in Fig. 6A. Operation of this 
unit may be easily understood if you 
will assume that a momentary signal 
has just been received from the car 
transmitter. RL1 closed, energized the 
locking relay, and then opened. Power 
from the a.c. line is now flowing 
through the locking relay and the 
limit switch to the motor and garage 
light. The door is going up. When 
the door has opened completely, the 
limit switch will flip to the down 

Fig. 10. Transmitter control switch and pi- 
lot bulb mounted on small bracket for easy 
installation beneath car dash. Since only 
momentary transmitter operation is required 
to actuate door opener, a push- button may 
be substituted for the toggle switch shown. 

0> R 

'. D ... .... 

See these amazing probe values al your jobber 
today. Write now for free catalog PR -2 Turn to 
our full -page ad on page 34 this magazine. 

"All above probes 
Pat. App. for." 

ELECTRONIC INSTRUMENT -CO.,Inc.' 
84 WITHERS STREET, BROOKLYN, NEw.YORK 
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STAN-BURN 

*CATHODE RAY TUBE SPECIALS* * One Year Guarantee * 
*STP4 

G. 
GO. ne 

$44.95 IOBP4 
STAN -BURN 

$11.00* 
* 

-$f 71P4 17.10 12LP4A 14.20* 
.$(lOBP4A 19.25 14CP4 17.00* 

12KP4A 
*10FP4A 24.00 15DP4 19.50* 
* 12LP4A 21.70 16FP4 19 60 * 27.10 16AP4 

*12UP4B 28.25 16GP4 21.60* * 14CP4 24.50 16EP4A 22.60 * * 16AP4A 30.95 16DP /HP4 19.60 * 
4(16DP4A (N.U.) 28.20 16DP /HP4A . 20.60* * 16GP4 - . 31.25 16KP4 18.50 * 
*16KP4/16RP4. 28.20 16LP4 20.60* 

176P4Á 23.90 161P4A 21.60 
*17CP4 23.90 17BP4 18.50* 
*y 19ÁP4Á 39.45 17CP4 21.60 * T 20CP4 32.50 19ÁP4 23.90* 
4C20LP4 37.50 19ÁP4Á 25.90* 
*21EP4A 37.35 20CP4 29.50* 
*24ÁP4Á 78.50 21EP4 32.50* 
* ANTENNAE SPECIALS * * 1 -5 6 or more * * REDE DOUBLE "V" Antenna ....$2.19 51.98 * * lODOWELEDT 

INSERTS .. 2.98 2.79 * Folded Hi Straight Low Quick R.g * * WINDOW CONICALS .. .. 4.95 3.75 
.69 * * MASTS ÌO FFOOTSPLAIN.... 1.39 1.29 

NEPCO MASTS .... 1.69 1.49 * TV WIRE 42 Mil: 300 OHM $11.95 
M 

Ft. 
72 OHM COAXIAL. 35.00 M Ft. 

*32" Heavy Slug Speaker Steciai 

$3.98 

CHASSIS 630 TECH- MASTER $149.50* 
AI- 

* Model C -30 with Gascode Tuner P 
COPES FACE CABINET 42.00* 

-IC WIRE RECORDERS IN STOCK * * PENTdRON - Model 9T3C -2 -speed Tapper Re- 
for Priçe. * 

iC RADIO CRAFTSMAN * * Model C10ó M- FMATunerer.. ....Net 131.50* * Model C500- Williamson Amplifier...Net 99.50* *We also carry MASCO- BOGEN -PILOT, etc., Amplifiers,* 
Pre -Amps, FM Tuners and WEBSTER Tape Recorders. 

630 Vert. Blocking 
OSC. XForm .. .89* 

Cascode Tuners ... 19.95 * 
Standard Tuners . 17.95* 
Dumont 21.25 Bic. 14.95 
Famous Inputuner- 10.00 * TV Permanent Magnet * 

6x9 PM Speaker..$ 3.98 *7" PM Speaker 3.98 
.C77J1 G.E. Flyback 1.98 
4.,-70° 

630 
Yoke 

Vert.. output 
1 98 

upright ....... 1.98 
Potted 

rf.. output 
1.29 Focus Assembly. 1.98 

CONVERSION SPECIAL 
-C 21EP4 American Standard Tube ALL FOR ONLY 4e 21" Beveled Mask 

Ram Conversion Kit $43.50 ..)Er- 

(Mention Set to be converted.) 
-*AUTHORIZED DISTRIBUTORS for Gen- * oral Eleetrio, Konrad, Tung -Sol, National Union, *I * De Wald, Regal, Automatic and General Motors. 

*Automatic Custom -Built Radios for Plymouth, Ford,* *Chevrolet and many others, always 
.Plymouth, 

* We carry a Complete line of HI- FIDELITY 
* and sound equipment. Send us your requests. 
'KWe 

also Barry a Complete line of popular akes f Radio Tubes at 50/30 discount. Also any other upe -* . eial purpose antl transmitting types, and all electronic* *part and equipment at lowest prices. Send us a list,t require mentr for prompt quotations. * *Terms: 20 % th order. Balance C.O.D. All prices* 
*F.O.B., NEW YORK Warehouse. Minimum order $5.00.* Write for our latest price list and Hi -Fi catalog to *Dept. RN -2. 

STAN -BURN 
RADIO and 
ELECTRONICS CO; 

(C.8.5. THEATRE BLDG.) 

1697 BROADWAY NEW YORK 19, N.Y. 

Read Radio & Television News 
EVERY MONTH 

ONLY 

4195 
orC.O.D. t Chgs. 

ÑÉw TV DYNATRACER 
TRACES TV SIGNALS 
AND VOLTAGES 
LOCATES DEFECTIVE 
COMPONENTS 
REQUIRES NO 
ADDITIONAL EQUIPMENT 

This sensationally ne* piece of test 
equipment is ideal for trouble- shoot- 
ing television sets in the home or in 
the shop. The "DYNATRACER" will 

e out-perform more xpensive testers 
and should pay for itself on the very first repair. 
A Must for Every TV Technician 
SPECIFICATIONS: The "DYNA- 
TRACER" is a self -powered quality 
test instrument designed to trace 
TV signals through any Video, Sound, 
Sync. AFC. Horizontal or Vertical 
Sweep Circuit -will isolate trouble 
to a stage or component. 

ADDED FEATURE: The "DYNATRACER" will also 
trace voltages (50/500 V. AC /DC) and instantly lo- 
ate open, shorted, intermittent or leaky (up to 20 

MEGOHMS) condensers, resistors, coils, XFormers, etc. 
Instruction and Trouble -Shooting Book Enclosed 

10 DAY MONEY -BACK GUARANTEE 
Cut out advertisement . , attach name and address 
With $5.00 bill, check or money order and mail to 

ELECTRONICS CO. 

8509 -21st Ave., Dept. 210, Brooklyn 14, N. Y. 
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TRANSMITTER AND VIBRAPACK ON FIREWALL 

ENGINE 
COMPARTMENT 

8FT MOBILE WHIP 
ON REAR BUMPER 
OR FENDER 

O FT. COWL MOUNTED ANTENNA 
SHIELDED ANTENNA LEAD 

FIREWALL 

PLASTIC INSULATORS 
8 I/2 FOOT PIECE OF INSULATED WIRE 

RADIA OR 

Fig. 11. Three methods for connecting the 
transmitting antenna. See text for details. 

position, the motor will stop and the 
light will go out. The door will re- 
main open until another momentary 
signal is received from the car trans- 
mitter. This time, the latching re- 
lay will jump to the opposite position 
and current will flow through it and 
the limit switch to the reverse wind- 
ing of the motor. The door will go 
down, until it reaches the end of its 
travel, at which time the limit switch 
will flip to the "up" position and the 
motor will stop. 

Some openers contain built -in lock- 
ing relays and, for this reason, require 
very little external wiring. A unit of 
this type, illustrated in Fig. 13, is pro- 
duced by Ebbert Engineering -Co., 
Birmingham, Michigan. A glance at 
Fig. 6B will show how easily the 
receiver may be connected to the Eb- 
bert mechanism. 

After the car has been put away 
and the door closed behind it, the 
problem of getting back into the 
garage presents itself. The most con- 
venient way to solve this particular 
difficulty is to install, in the house, a 
push- button wired across the points 
of RL,. As a safety precaution, the 
push- button should be located where 
you can look through a window to 
check on the door's operation. It will 
be noted that push- buttons are in- 

Fig. 12. Typical receiving antenna layout. 

I7FOOT DIPOLE 
MADE OF WELL 
INSULATED 
WIRE 

START ANTENNA AT PEAK 
OF GARAGE HOLD IN 

PLACE WITH STAPLES 
OR TACKS 

DOOR OPENER 

TO PUSH -BUTTON 
IN HOUSE 

75 OHM 
RECEIVING 
TWIN 
LEAD KEEP AS MUCH OF 

AERIAL AS POSSIBLE 
VERTICAL. RUN ONLY SHORT 

LENGTH ALONG BOTTOM OF WALL 

February, 1954 

e, 47eara 
OF 

TUNG-SOL PICTURE TUBES 
s 

Gun made of best grade non- 
magnetic steel. 

Glass bead type assembly is 

stronger both mechanically and 
electrically - gives greater pro- 
tection against electrical leakage. 

Rolled edges in gun minimize 
corona. 

Custom built stem with greater 
spacing between leads assures 
minimum leakage. 

Low resistance of outside 
conductive coating minimizes 
radiation of horizontal oscillator 
sweep frequency. 

Tung -Sol makes All -Glass 
Sealed Beam Lamps, Minia- 
ture Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and 
Special Purpose Electron Tubes 
and Semiconductor Products. 

Double cathode tab provides 
double protection against cath- 
ode circuit failure. 

Selectedscreen composition 
resists burning (X pattern). 

Rigid control of internal con- 
ductive coating provides utmost 
service reliability. 

Designed for use with single or 
double field ion trap designs. 

One -piece construction of 
parts assures better alignment. 

Maximum dispersion of 
screen coating assures uniform 
screen distribution. 

TUNG-SOL® 
RADIO AND TV TUBES 

TUNG -SOL ELECTRIC INC., Newark 4, N. J. 
Sales Offices: Atlanta, Chicago, Columbus, Culver 
City (Los Angeles), Dallas, Denver, Detroit, 
Newark, Seattle. 

YOU CAN BUILD A REPUTATION ON TUNG -SOL QUALITY 
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these N.J.R.T. TUBE prices 

. lO% . C heck 
to off list... 0 %O 

Type Price Type Price Type Price 14767 .45 64T6 .37 65137GT .37 1B3GT .67 6AU4CT .70 6T8 .57 1H5GT .38 6A1J6 .40 6U* .59 1L4 .50 64V6 .37 6VE CT .38 IN5GT .62 6AX4GT .55 6W,IGT .42 IRS .48 6B46 .40 6W'iGT .45 155 .40 61347 .57 6X4 .35 1T4 .48 6BCS .49 635 CT .35 1U4 .48 6BD6 .45 7E6 .35 1U4 .48 613E6 .37 7F8 .63 1U5 .40 6BG6G 1.20 124 L5 .40 1X2 .65 6BH6 .45 12A 76 .35 344 .43 6E376 .41 12577 .65 25BQ6GT 31.F4 .49 66K7 .89 324 U6 .38 251.667 304 .48 6BL7CT .65 124 U7 .55 25W407 3Q5GT .48 68Q6GT .70 124 V6 .50 2526 354 .48 68Q74 .92 124 V7 .60 35A5 3V4 .50 6677 .95 124X4GT .55 3565 5424 .50 6C4 35C5 5Ú4G .45 6CB.: .45 12E A6 .40 35L6GT 5Y3GT .39 6CD6G 1.15 12E 47 .57 35W4 5Z3 .45 6F6 .45 12E. E6 .41 35Z3 5Y4G .39 615 .40 12E H7 .65 35ZSGT 643 .57 6J6 .50 12E 77 .65 42 646 .49 6K6G7 .37 12E:77 .65 43 6464 .42 616 .62 12557 .58 45 6ÁF4 .92 6R7 .49 125 K7 .S8 5085 64F6 .75 654 .38 125.L7GT .49 SOCS 6465 .47 658GT .51 125N7GT .50 SOL6GT 64J5 .73 6547GT .41 125.47 .55 70L7GT 6AK5 .75 6511767 .39 125R7met .55 76 6415 .37 658701' .39 121'6GT .50 117Z3 6405 .37 651.767 .49 19146G 1.15 117L7GT 64Q6 .36 65N7G7 .50 191.8 .75 807 

qaa 2aodee 
ALL NJRT TUBES 
ARE BRAND NEW 

AND FULLY GUAR- 
ANTEED FOR 

1 YEAR 

T.V. PIX 
TUBE BRIGHTENER. $1.39 

For T.V. sets where voltage supply 
is low AC LINE BOOSTER 

95 with safety fuse and switch S 5. 

NJRT 
TUBE CO. 

.75 

.40 

.45 
.37 
.49 
.38 
.38 
.45 
.37 
.43 
.45 
.40 
.53 
.53 
.41 
.41 
.59 

1.07 
.42 
.39 

1.19 
1.25 

Five 114 tubes individually cartoned list 
'`ee $11.25 with every order of $25.00 or more. T M.lny 7 volt types not listed. All tubes individ- ually boxed. For orders under $10 add $1 handling charge. 

Tubes offered subject to prior sale. Prices subject to change. All orders shipped F.O.B. 2% discount if full remittance ac- companies order. 25% deposit on c.o.d. shipments. SEND FOR 
FREE TUBE LISTING. 

NEW JERSEY TEL VISION SUPPLY CO. 
Sole Distributor of NJRT Tubes 

906B WESTFIELD AVE. ELIZABETH, N. J. EL. 3 -6166 

TV Conversion Kit 
Mask and 
Escutcheon 
Assemblies 

For a professional conversion or 
custom installation 
I Metal Mask tailored for perfect 
fit. Green Sprayed Finish. 

2 'b" Tempered Safety Glass. 

3 Beautiful Gold Finished 
Metal Escutcheon. 

All popular sizes: 14 ", 16 ", 
17 ", 20" and 21e'. Rectang- 
ular Tubes only. Easy to 
install instructions included. 

See your distributor 

Seed Pit COMPLETE CATALOG 
Woldom carries a complete line of 

Electronic Components 
and Croname Products. 
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kELECTRONICS, INC. 
911 Larrabee St. Chicago 10, Illinois 

-QUARTZ CRYSTALS 
FT- 243 -.093" PIN DIA. -.486" PIN SPC 

FOR NAM AND GENERAL USE 
4)35 5500 5950 6706 7506 7825 1015 2605 3995 6573 7240 8173 
4)80 5675 5973 6725 7525 7840 1110 2738 6000 6575 7273 8175 
4110 5677 5975 6740 7540 7850 1150 2785 6025 6600 7275 8200 
4165 5700 6225 6750 7550 7873 1525 2895 6050 6606 7300 8340 
4190 5706 6240 6773 7573 7875 1915 2940 6073 6625 7306 8350 
4755 5725 6250 6775 7575 7900 1930 3005 6075 6640 7325 8375 
4780 5740 6255 6800 7600 7906 1940 3010 6100 6650 7340 8360 
4100 5750 6273 6806 7606 7925 1950 3202 6106 7000 7350 8400 
4197 5760 6275 6825 7610 7940 2065 3215 6125 7006 7375 8425 
4150 5773 6300 6840 7625 7950 2105 3237 6140 7025 7400 8430 
4190 5775 6306 6850 7640 7973 2118 3245 6150 7040 7425 8450 
4195 5800 6325 6875 7641 7975 2125 3250 6173 7050 7440 8460 
4 '80 5806 6335 6900 7650 8206 2140 3460 6175 7073 8000 8475 
4345 5825 6340 6906 7673 8225 2145 3500 6200 7075 8006 8483 
4130 5840 6350 6925 7675 8240 2305 3540 6440 7100 8025 8500 
5 )30 5850 6373 6940 7700 8250 2320 3590 6450 7106 8050 8525 
5705 5852 6375 6950 7706 8273 2390 3640 6473 7125 8073 8550 
5535 5873 6400 6973 7720 8275 2415 3680 6475 7140 8075 8575 
590 5875 6406 6975 7725 8300 2430 3720 6500 7150 8100 8583 
5100 5880 6125 7450 7740 8306 2442 3735 6506 7173 8106 8600 
5105 5900 6673 7473 7750 8325 2460 3760 6525 7175 8125 8625 
5133 5906 6675 7475 7773 2532 3800 6540 7200 8140 8650 
5185 5925 6700 7500 7775 2545 3840 6550 7206 8150 8700 
5185 5940 7800 2557 3885 7225 8733 

99c each -10 for $8.00 4 94 each-10 for $4.00 
1.ow Frequency- FT -241A for 
:iSB, Lattice Filter etc., .093' 
l'ins,.486' SPC. ,marked in Chan- 
'lei Nos. 0 to 79, 54th Harmonic 
nd 270 to 389. 2nd Harmonic. 

Listed below by Fundamental 
Frequencies, fractions omitted. 

3'0 393 414 436 498 520,400 459 
3 2 394 415 437 501 522 440 461 
3'4 395 416 438 502 523 441 462 
3'5 396 418 481 503 525.442 463 
3'6 397 419 483 504 526 444 464 
3'7 398 420 484 505 527 445 465 
3'9 401 422 485 506 529 446 466 
310 402 423 486 507 530 447 468 
311 403 424 487 508 531 448 469 
3 13 404 425 488 509 533 450 470 
314 405 426 490 511 534 451 472 
315 406 427 491 512 536 452 473 
316 407 429 492 513 537 453 474 
317 408 430 493 514 538 454 475 
3 t8 409 431 494 515 455 476 
310 411 433 495 516 456 477 
311 412 434 496 518 457 479 
312 413 435 497 519 458480 

CR- 
lA 

SCR 
522 s 

FT -1718 
BC -610 

2 Banana 
Plugs 

5's SPC 

5910 
6370 
6450 
6470 
6497 
6522 
6547 
6610 
7350 
7380 
7390 
7480 
7580 
7810 
7930 

2030 2220 2390 3120 3520 
2045 2258 2415 3150 3550 
2052 2260 2435 3155 3570 
2065 2280 2442 3202 3580 
2082 2282 2532 3215 2945 
2105 2290 2545 3232 3955 
2125 2300 2557 3237 3970 
2131 2305 2660 3250 3995 
2145 2320 2940 3322 
2155 2360 3035 3510 

Special -200 KCor 
500 KC in FT241A 
Holder, $1.95 each 

add 20e postage for 
ever yl0 crystals (orless) 

41e each -10 for $4.01 99c each - 10 for $8.00 
BC 746 TUNING UNITS - foundation coils and condenser 
For 80 meter VFO or exciter -less xtals 98c 

-520 TENTH ST. N. W. -WASH. D. C., DEPT. N 

Fig. 13. "Ebbert" motor -driven door opener. 
a commercially -built unit suitable for use 
with equipment described in the text. 

eluded in both Figures 6A and 6B. 
Like other Citizens Band equipment, 

the transmitter must be registered. 
Obtain a copy of FCC form 505, fill it 
out carefully, and mail it to the near- 
est Commission field office. In a short 
time you will receive a class C Citizens 
Radio License covering this particular 
piece of gear. Upon receipt of the 
license, you, or anyone else with your 
permission, may use the transmitter 
to control your garage door. As long 
as you make no adjustments on the 
transmitter, outside of turning it on 
and off, no operator's license will be 
necessary. 

Further information regarding Citi- 
zens Radio is contained in FCC's 
"Rules and Regulations Governing the 
Citizens Radio Service" obtainable 
from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington 25, D. C. The price of this 
pamphlet is 10e in coin. -- 

GUILD ELECTS 
THE Long Island Television and Radio 

Technicians Guild has named Henry 
Wawryck president for this coming year 
with Arthur Cyr serving as vice -president. 

John Wheaton is the new treasurer, 
Murray Barlowe was named secretary 
while Al Weil is recording secretary and 
Earl Horton is the sergeant at arms. Four 
members were added to the executive 
board, Jack Buck for a three -year term, 
Dick Bishop for two years, and Bill Allen 
and Ralph Milne for one year terms. 
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RADIO -TV CONFERENCE 
THE ninth annual Mulligan State Radio 

and Television Conference of commer- 
cial and educational broadcasters will be 
held Friday, March 5, 1954 at Michigan 
State College in East Lansing, Michigan. 

The topic for the conference this year 
is the role of radio and television as mass 
media. 

Robert P. Crawford of Michigan State 
College is conference chairmtin. -fro- 
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Corne rilqai#i 
Radio - Electronic Men 

A Fifty -four in '54! 

Just as you have been coming since 1945 to the IRE Na- 

tional Convention and Radio Engineering Show - coming 

by the thousands, 35,642 in '53 - so come again to see and 

hear all that is new in the engineering advances of your 

industry. 

- 243 scientific and engineering papers will be presented, skillfully 

grouped by related interests into 54 technical sessions. More than 

half these sessions are organized by IRE Professional Groups, thus 

making the IRE National a federation of 21 conferences in one. The 

whole provides a practical summary of radio -electronic progress. 

A 600 Exhibitors "spotlight the new! " -A mile and a half of exhibits line the avenues 

of this show, intriguingly named for the elements of radio - such 

as "Instruments," "Components," "Airborne," "Radar," "Transis- 

tor," "Audio," "Microwave," etc., filling the four acres of the great 
Kingsbridge Armory to capacity. An expanding radio industry shows 

why it is growing by proving how engineering research pays out 

in new products. The exhibits themselves are an education, con- 

densed to one place - reviewed in four days. 

A Kingsbridge is the solution! Only the combined facilities of the 
Waldorf- Astoria Hotel, plus the three 
great halls in the Kingsbridge Ar- 
mory, seating 906, 720, and 500 re- 
spectively, are able to keep pace with 
the increased technical papers pro- 
gram of the IRE Convention. The 
show had to move because the U. S. 

Treasury took over Grand Central 
Palace. The immense Kingsbridge 
Armory, connected to the very satis- 
factory Lexington Avenue Hotel area 
by direct express subway, serves well 
to expand the already outgrown ex- 
hibit facilities of the Palace and pro- 

Waldorf -Astoria and Kingsbridge Armory 
February, 1954 

vide space for 200 new firms to 
exhibit, as well as seat greater audi- 
ences at the high- interest sessions. 
In addition to the subways, free 
busses leave the Waldorf every ten 
minutes in which you may travel in 
the congenial company of fellow en- 
gineers, direct to Kingsbridge. 

A Admission by registration only! 
Registration serves for the four day 
period. It is $1. for IRE members, 
$3. for non -members, covering ses- 
sions and exhibits. Social events 
priced separately. 

March 22-25, 1954 

The IRE National Convention 
and 

Radio Engineering Show 
THE INSTITUTE OF RADIO ENGINEERS 

1 East 79th Street, New York City 
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NEW TV PRODUCTS 

on the Market 
FLYBACK TESTER 

Kirby Products Corp., 20 E. Herman 
St., Philadelphia, Pa. has developed a 

POLARIZED 
CINCH SOCKET NO 9221 

Plugged In 
for Easy Replacement 

Polarized 
for Correct Positioning 

Still Can Be 

Soldered In The Set 
Available In All Sizes. 

Write for Further Information. 

When buying selenium rectifiers 
be sure to specify "PLUG -INS" 
... they cost no more. 

tr 

Send for your Free copy of "Selenium 
Rectifiers for Color Television ". 

RECTIFIER DIVISION 
Dept R -I, 415 N. College Ave., Bloomington, Ind. 

In Conodo -50 St Clair Ave. N W., Toronto 
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new television service instrument 
w.aich has been designated as the 
Model 98 flyback transformer tester. 

The instrument is designed to indi- 
ca.te shorted turns within the flyback 
transformer, while the transformer is 
in the set, by the power absorption 
method. It will supply an indication on 
as low as one shorted turn anywhere in 
the transformer. In addition, the in- 
strument will test for continuity on 
yokes, transformers, switches, etc. 

The instrument is portable, compact, 
and moderately priced. It is being han- 
dled through franchised electronic 
parts distributors. Free literature is 
available on request. 

ANTENNA ROTATOR 
Leader Electronics, Inc., 2925 East 

55th Street, Cleveland 27, Ohio is now 
oîfering a new antenna rotator which 
is said to provide easier installation 
and servicing in addition to finer 
tuning. 

Known as the "Superotor," the new 

unit features a quick detachable drive 
unit for easy one -man removal without 
dismounting the antenna, a double lock 
stop to eliminate both drift and coast, 
a built -in chimney mount design thus 

eliminating stub mast assemblies, steel 
reinforced construction, and vernier 
precision adjustment. 

The rotator is 161/4" x 7" x 41/2" over- 
all. It is rated at 60 -75 watts input, 117 
volts, 60 cycle a.c. 

TV ALIGNMENT TOOL 
General Cement Mfg. Co. of Rock- 

ford, Ill. has added a plastic television 
set alignment tool, the X -57, to its line 
of service accessories. 

Designed in response to a demand 
for an extra -long, extra -slim, high -di- 
electric TV alignment tool, the new 
X -57 meets these requirements. It is 
only 1A " in diameter and is available 
in three blade lengths, 7 ", 12 ", and 16 ". 

Complete descriptive literature on 
this accessory is available from the 
company. 

U.H.F. CONVERSION KIT 
The Allen D. Cardwell Mfg. Corp., 97 

Whiting St., Plainville, Conn. is cur- 
rently marketing a new u.h.f. conver- 
sion kit for installation inside existing 
TV sets, irrespective of make, to pro- 
vide all- channel u.h.f. tuning. 

The Model ES -2 is completely fac- 

tory- aligned and assembled and comes 
complete with escutcheon plate, knobs, 
and pointer. Installation requires only 
soldering connections and the drilling 
operation using a template. 

The tuner will cover channels 14 
to 83 with one knob and an easy -to- 
read dial. A printed circuit is said to 
give stable tuning with no drift. Either 
channel 5 or 6 is used as the i.f. 

MARKER GENERATOR 
The Tube Department of Radio Cor- 

poration of America, Harrison, N.J. 
has announced a new crystal- calibrat- 
ed marker generator, the WR -89A. 

Featuring continuously tunable op- 
eration for the alignment and trouble- 
shooting of a wide range of communi- 
cations equipment as well as TV sets, 
the new instrument combines the func- 
tions of a marker generator, a vertical 
or horizontal bar -pattern generator, a 
rebroadcast transmitter, and a hetero- 
dyne frequency meter. 

The instrument provides an r.f. out- 
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BURSTEIN -APPLEBEE CO. Dept. M, 
1012 -14 McGee St., Kansas City 6, Mo. 

Send Free B -A Catalog No. 541 
My order attached for items in this ad. 

$ enclosed. 

Name 

Address 

City State 

SAVE $$$ ON THESE USEFUL ASSORTMENTS 
36 MOLDED PLASTIC 

TUBULAR 
CONDENSERS 

511,70 Litt Value 

100 TOP QUALITY 

INSULATED 
RESISTORS 

10 ASSORTED 

ROTARY 
SWITCHES, 

Compact, yet with the rug- 
ged construction needed to 
withstand the high tem- 
perature in TV Auto and 
AC -DC sets. Top quality. 
Fully guaranteed by the 
maker as well as B -A. Kit 
of 36 all 600 volt: 4 each 
.001, .002, .005 and 6 
each .01, .02, .05, .1. 
18A263. $3.80 Kit Per O 
Kit of 36 Paper Tubulars 
all 600 volt assorted as 
above. $10.50 List Value. 
15A389 Per Kit $2.39 

41 -FT. TELESCOPING STEEL MAST 
FOR TELEVISION, ETC. 

Thousands were previously grabbed 
up as an outstanding buy at 
$24.88 Now, another huge 
special purchase from Gov't. sur- 
plus makes passible this Terrific 
Bargain. (Original Gov't. cost said 
to be $60.00 each.) 
Built to rigid Army Specs. IAN- - 
S -2) for portable field lighting .. 
ideally suited for a truly superior 
TV mast as well as for amateur 
beams, lighting, flagpoles, etc. 

Compare these specifications with 
ordinary TV Masts . 5 sections 
extend to 41 ft., telescope to 91/, 
ft. Super - strong chrome alloy 
seamless steel tubing, baked brown 
weather -proof enamel inside and 
out. Two machined close- fitting 
bushings and 3 -hole guy ring at 
each joint. Sections extend easily, 
are held in position by heavy cross 
pins . May even be raised hori- 
zontally fully extended, with no 
buckling! Can be dis- jointed for 
shortening or dividing. Too sec- 
tion diameter 3/4" yet stronger 
than usual TV masts and of ample 
size to accommodate antenna mast 
clamp hardware. Mid - sections 
13/8 ", 13/4" and 21/8 ". Base sec- 
tion 21/2" diameter. 
Makes possible at low cost ground 
mounted antenna systems com- 
monly preferred to roof -top instal- 
lations because of less hazard for 
the installer and the home -plus 
better choice of antenna location. 
Order Now While Available at this 
Low Price! Every Mast Brand New. 
No. 6A85. Shpg. wt. 40 lbs. 
SPECIAL 69 13 $. EACH P l77 
4 Masts in Original Wood Crate 
Shpg. wt. 200 lbs. $49.97 Lots of 4 for 

FORMER 
SELL -OUT 

AGAIN AVAILABLE 
NOW ONLY 

$1369 

Do not confuse with non - 
insulated, foreign makes 
etc. offered by others. 50 
assorted top quality 1/2 
watt insulated re,istors in 

most popular capacities. 
17A871. 99c 50 Asst 

ASSORTMENT OF 100 
Consists of 75 -1/2 watt and 
25 -1 watt insulated top 
quality resistors of various 
resistance values. 
19B796 1.4 100 Asst 7 

1 

Assortment of Ten - any 
one of which is worth more 
than the price of the lot. 
Anyone experimenting or 
building will find good use 
for all. 99c 18A436. 10 Asst 

SWITCH ASSORTMENT 
10 Assorted -toggle, push 
button and slide type 
switches for a multitude of 
uses. The use of only sev- 
eral will pay for the lot. 
18A935. $1.19 10 Asst 1 7 

A VALUE THAT DEFIES COMPARISON 
FAMOUS "APPROVED" MODEL A200 

SIGNAL GENERATOR 

$49.50 

VALUE 9 
75 NOW ONLY 

... 

BRAND NEW! FACTORY PACKED! 

FULLY GUARANTEED! 

Hundreds sold at I/3 the Regular 
$49.50 Net Price. Now a final B -A 
lucky purchase makes available an ad- 
ditional quantity at a greater saving 
to you. Buy Now While They Last. 
Extremely stable, built for long, de- 
pendable service. 8 BANDS, 100 kc 
to 75 mc-with 455 kc position indi- 
cated in red for quick reference. 
Large open -face frequency dial has 
multi -colored scales for 6 over - lapping 
fundamental ranges from 100 kc to 
25 mc, with Band F2, 18 -50 mc and 
Band F3, 27 -75 mc on harmonics. 
Phase shift audio oscillator and in- 
ternal modulator for 440 cps., internal 
or external -and continuously variable 
from front panel from 0- 1000ó; ex- 
ternal modulation possible, 40- 30,000 
cps. Extremely low leakage on all 
bands; completely isolated from power 
line, Ceramic insulated, low drift, wide 
spaced variable condenser of "invar" 
metal used as frequency selector. 3- 

step RF attenuator and continuously variable RF -AF attenuator control -ultra 
stable 2- terminal RF oscillator, 6SH7 tube as cathode follower output to a coax 
lead assuring frequency stability regardless of attenuator control setting. Lucite 
dial pointer with hair -line indicator. Pilot light line indicator. With 4 tubes, 
cable, instructions. Steel cabinet is 8x10x12 ", for operation on 105/120 volt, 
60 cycle AC. Weight 20 lbs. 
No. 34B173. $49.50 Value Now While They Last $19.75 
"BUILD- YOUR -OWN" WITH MODEL A200K PARTS KIT 

Identical to factory -wired Model A -200 described above EXCEPT in KIT form! 
Complete with 4 tubes, cables, cabinet, operating instructions and circuit and 
pictorial diagrams for easy assembly. $16.75 No. 34B175. $32.50 Value Now While They Last 

LATEST TEST INSTRUMENTS ON CONVENIENT PAYMENT TERMS 
Includes these popular makes: Hickok, Simpson, Triplett, EMC, RCP, Pre- 
cision, etc. 

BURSTEIN-APPLEBEE CO KANSAS CITY, MO. 

TERMS: F.O.B. Kansas City. Remit with order, 
include postage for parcel post shipments. 
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put signal on fundamental frequencies 
from 19 to 260 mc. and can be used 
with TV receivers and other equipment 
operating in this range. A built -in crys- 
tal- controlled oscillator also provides 
an output signal at 4.5 mc. 

The WR -89A measures 10" x 131/2" x 
7W' and weighs 15 pounds. It is avail- 
able from the company's test instru- 
ment distributors. 

U.H.F. CONVERTER 
The Turner Company, 909 17th 

Street, Cedar Rapids, Iowa is now 

HERE'S A WELL -KNOWN 

TV HANDYMAN 

Just press the button and spray 
on a tough, quick- drying di- 
electric Acrylic coating. 
KRYLON Acrylic coating helps 
prevent corona when sprayed on 
high voltage coil and insulation, 
the socket of the high voltage 
rectifier, and component parts 
of the rectifier circuit. 
KRYLON Acrylic coating *, when 
sprayed on antenna and lead -in 
connections, effectively seals out 
air, moisture, dirt ... prevents 
pitting and keeps picture at peak 
quality. 

KRYLON CUTS DOWN SERVICE 

CONTRACT CALLS ... INCREASES 

YOUR PROFITS...AND IS THE NA- 
TION'S LARGEST SELLING ACRYLIC 

COATING FOR TV AND RADIO. 

TECHNICAL CHARACTERISTICS: 

Dielectric constant -2.8 to 2.4 (1,000 
cycles) 
Dielectric strength -400 to 800 

Electrical resistance -1010 ohms /cm3 

Available from TV Jobbers everywhere. 

KRYLON, Inc., Phila. 46, Pa. 
*Also available in non- conductive Bright Aluminum, 

Glossy Black, and appliance White. 

offering a new u.h.f. television con- 
verter that is said to be especially 
effective in low signal area installa- 
tions. 

The new converter features a two - 
section preselector which has two 
silver -plated coaxial cavity tuners; a 
double- shielded fundamental oscillat- 
or; and a broadband amplifier with 
cascode circuit. The signal power loss 
in the preselector has been reduced to 
3. db, according to the company. The 
noise figure is a maximum of 17% db 
and a minimum of 15% db. 

The converter itself has an illumi- 
nated slide -rule dial, continuous single - 
knob tuning from 470 to 890 mc. using 
channels 5 or 6, and measures 8" x 6" x 
6 ". It is designed to be used with 
either a u.h.f. or combination antenna. 
The unit is self -powered. 

ISOLATION TRANSFORMER 
Standard Electrical Products Com- 

pany, 2240 E. Third St., Dayton, Ohio 
l- as added an adjustable variable me- 

:ered isolation transformer, the type 
LR, to its line of equipment. 

Suitable for applications involving 
the use of a variable transformer or an 
isolation transformer, the new unit is 
designed for radio and television serv- 

HI -FI BUY! 
NEW 

STANCOR -WILLIAMSON 

Amplifier 
Kit 49.50 Wired $69.50 

(Complete inclusive of tubes) 

Finest in sound, yours for very little 
cost. Only takes you a few hours to put 
together. Over 5,000 already built and 
successfully performing. Frequency re- 
sponses: _ flat from 20- 20,000 cycles at 
both 0.5 and 8 watt levels. Intermodula- 
tion distortion measures only 3% at 8 
watts output. Kit is complete with 5 tubes 
(2 -6SN7, 1 -5U4 and 2 -807) , 2- 
punched chassis, Stancor Hi -Fi Output 
transformer A -8054, assembly instructions 
and all other necessary parts for amplifier 
and power. 

PICTURE TUBES 
WESTINGHOUSE 

Tung-Sol Liberty 
1OBP4A 19.25 11.00 
12LP4A 21.70 14.20 
14CP4 24.50 16.50 
16AP4A 30.95 21.60 
16DP4A 28.20 20.60 
16GP4 31.25 21.60 
16KP4 RP4 28.20 18.00 
17BP4A 23.90 18.00 
17CP4 23.90 21.60 
20CP4 32.50 27.00 
21EP4 37.35 32.50 
24AP4A 78.50 65.00 

ANTENNAS 
V. Antenna ..$1.95 window Con. ..3.50 each 

Indoor 
30 EL. Con....2.75 each V. Antenna..1.19 each 

MASTS 
5 ft. swedged ...65c each 10 ft. seamless.... 1.25 

WIRE 
55 mil. 300 eIrers .10.95 70 mil. 300 ohms.12.95 

SPEAKERS 
- P.ì4I 

e e 9 
1 
P. SI29 . .." .... 3.49 

CONDENSERS 
50x30 150V .39 ea. 50x50 150V .49 ea. 

RIVE TUBE REJUVENATOR 95c each 

GRANCO UHF Converter 529.95 

4" P.M 1 39 

25% deposit must accompany all orders. Bal- 
ance C.O.D. All prices F.O.B. New York City. 
If remittance is made with order, you can 
deduct 2%. $1.00 handling charge for orders 
under $5.00. Subject to prior sale. 

ACE ELECTRONICS, INC. 

2281 Nostrantl Ave. BROOKLYPP. 34, N. Y. 
CLoverdale 3-8010 

Pczo_ Rod a r A id. 6_ 
1237 SIXTEENTH ST, DENVER 2, COLORADO CH 6591 

has kallicrafters 
10 Kc to 250 cycles in six steps! 

The most stable receiver made! 

Single Side Band Suppressed Carrier! 

The Hottest Ham News in Years! 
THE HALLICRAFTERS CO. CHICAGO 24, ILL, 
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ice work. It has an isolated primary 
winding that permits servicing a.c. -d.c. 
sets without shock hazard. Electro- 
statically shielded, the LR is used to 
check intermittently operating radio 
and TV sets by dropping the line volt- 
age to 105 volts or lower to detect a 
faulty oscillator. It can also be used to 
"cook" sets at 130 -140 volts to break 
down intermittent parts. 

For additional information write the 
company direct. 

TRIO ANTENNA 
A new single -bay, all- channel an- 

tenna has been added to its "Zig -Zag" 
line by Trio Manufacturing Company 
of Griggsville, Illinois. 

Known as the "Twin- Six," the new 
antenna is ruggedly constructed, light 
in weight, and features single lead -in 
operation. The company states that it 
offers exceptional gain and, in addition, 
provides satisfactory u.h.f. reception 
in primary areas. 

The new antenna is competitively 
priced and further details on it are 
available from the manufacturer. 

CONVERTER -BOOSTER 
Sutton Electronic Company of Lex- 

ington. Ky. is currently offering a 

u.h.f. converter- v.h.f. booster combina- 
tion housed in a compact cabinet. 

Modern in design and the size of a 
small radio, the sturdy plastic cabinet 
is finished in marble -walnut with a 
gold panel. The new unit adds all u.h.f. 
channels to any TV. set without sacri- 
ficing any v.h.f. channels. 

The company will supply additional 
details on request. 

SOLO LISTENING 
Kentrol Corporation, 10 E. Coulter 

Street, Philadelphia 44, Pa. is now 
offering a compact headset unit which 
has been designed to permit personal 
TV listening. 

The new unit has a 25 -foot cord that 
can be run under a rug if desired. It 
can be easily attached to any set in 3 
minutes and does not require wire cut- 
ting or splicing. 

The company will supply additional 
details and price data on these units 
upon request. 

RETRACE ERASER 
Tele-matic Industries, Inc., 1 Jorale- 

mon St., Brooklyn, New York has an- 
nounced a new service accessory which 

NOW Soundcraft brings you 

Tape Perfection! 

THE REVOLUTIONARY NEW 

LIFET.IME recording ta e g P 

Here is news of monumental im- 
portance to every recording per- 
fectionist. It's the new Soundcraft 
LIFETIME Recording Tape. We've 
called this amazing high -fidelity 
tape "LIFETIME" because ... 

To the best of engineering knowl- 
edge, it will last forever!" 

Your recording machine will 
never break it. Neither will careless 
handling. Because LIFETIME Tape 
is fully a third as strong as ma- 
chine steel. It ends tape shrinkage 
and stretch when your home or 
studio air is dry or humid. It will 
never cup or curl. You can forget 
about storage problems. 

All this means that for the first 
time you can preserve your impor- 
tant recordings, capture and keep 
those precious moments of music 
and the spoken word, for genera- 
tions to come -in all their original 
fidelity! 

LIFETIME Tape owes these new 
and permanent qualities to its new 
magnetic oxide coating, and to its 
base of duPont "Mylar" polyester 
film. For both are free of plasti- 
cizers whose gradual loss from or- 
dinary tapes limits their usefúl life. 

LIFETIME Tape is indeed the big- 
gest development in tape since the 
tape recorder itself. Your serious 
recordings deserve it. Order your 
LIFETIME Tape today. 

Like all Soundcraft magnetic prod - 
UCts, LIFETIME Tape is Micro -Pol- 
ished®, assuring maximum high -fre- 
quency response. It provides uniform- 
ity of j- %db. within a reel, and 
f % db. reel -to -reel. It is splice -free 
in 600 -, 1200- and 2400 -foot reels. 

REEVES 

SOUNDCRAFT 
CORP. Dept. U 

10 East 52nd Street 
New York 22, N.Y. 

*LIFETIME GUARANTEE. 
Soundcraft unconditionally 
guarantees that5oundcraft LIFE- 
TIME Recording Tape will nev- 
er break or curl, and that the 
magnetic oxide will never flake 
or crack, when the tape is used 
under normal conditions of re- 
cording and playback. 
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ALL RADIO AND TV TYPES 

CLOSE OUT x 
SET MFR'S SURPLUS 

STANDARD RAND WARRANTY 

BRANDED 

BULK PAC D IN ORIGINAL MFR'S NESTED CARTONS OR 

INDIVIDUA LY BOXED 

EVERY TUB METER AND CHASSIS TESTED FOR TOP QUALITY 

OZ4 S .49 6J5GT 5 .34 6BJ6 5 .46 6SR7 5 .49 
IB3GT .54 6J6 .51 6BL7 ,76 6T8 .61 

IL4 .47 6K6GT 36 6BN6 .72 6V6GT .41 
1125 .46 6L6GA ,99 6B96 .76 6W4GT .41 
154 .52 65A7GT .61 6B97 .76 6W6GT .41 
1S5 .38 6SC7 .81 6C4 .31 6X4 .49 
1T4 .46 6SF5 .58 6C5 .41 6X5GT .43 
IU4 .46 65H7 .65 6CB6 .42 12AT6 .31 
IU5 .38 6AQ5 .38 6CD6G 1.08 12AT7 .57 
IX2A .52 6AQ6 .49 12AU7 .52 12AU6 .34 
304 .69 65G7 .59 12AV7 .88 19BG6G 1.49 
395GT .55 6A55 ,62 12BA6 .52 1978 .61 
354 .46 6AT6 .36 12BE6 .42 25AV5GT 1.05 
3V4 .46 6AU6 .36 126H7 .53 25BQ6GT .79 
5U4G .44 6AV5GT .79 125A7GT ,59 25L6GT .42 
513G .36 6AV6 .36 125G7 .61 25Z6GT .49 

6AC7 .68 6B4G .79 125H7 ,49 3585 .46 

6AG5 .46 6BA6 .33 12SK7GT .49 35C5 .46 

6AH6 .61 6BA7 .76 12SN7GT .46 35L6GT .32 

OAKS .79 6BC5 .46 125Q7GT ,49 35W4 .33 

BALS .34 66E6 .38 65.17 .54 
35Z5GT .33 

6E5 .76 66F5 .69 65L7GT .59 5065 .46 
SOCS .46 

6F6GT .54 6BG6G 1.16 6SN7GT .46 50L6GT ,42 
6H6 .38 68H6 .46 6SQ7GT .49 117Z3 .49 

More than 400 Types in Stock - 
Include all your needs when ordering. 

MINIMUM ORDER: 510.00. Terms: 25% with order, balance C. O. D. Please include postage. 

All prices subject to change without notice. F. 0. B. New York City. Mail Order Division: 

TRANSAMERICA EL 
120 LIBERTY ST., NEW YORK 

CTRONICS CORP. 
N. Y., COrtlandt 7-4307 

NOW... enjoy luxurious 

hi -fi remote control ! 

9111V HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS _ - 2 VOLS$s C PAY ONLY j MO. 

AUDELS T.V. -RADIO 
SERVICE LIBRARY- 
Highly Endorsed -1001 
Facts -Over 1552 Pages - 
625 Illustrations, Diagrams 
of Parts. Presents Impor- 
tant Subjects of Modern 
Radio, Television, Indus- 
trial Electronics, F.M., Pub- 
lic Address Systems, Auto, 
Marine & Aircraft Radio, 
Phonograph Pick -Ups, etc. 

IT PAYS TO KNOW! 
The Basic Principles - 
Construction- Installation - Operation - Repairs - 
Trouble Shooting. Shows 
How to get Sharp, Clear 
T.V. Pictures. Install Aeri- 
als -How to Test. Explains 
Color Systems, Methods of 
Conversion, Terms, etc. In- 
cludes Ultra High Fre- 
quency (U.H.F.) -Valu- 
able for Quick Ready Ref- 

erence & Home Study. Tells How to Solve T.V. 
& Radio Troubles -Answers Your Questions. 

Get this Information for Yourself. 
7 DAY TEST -ASK TO SEE IT! 

Ds- MAIL ORDER 
AUDEL, Publishers,49 W.23 St., N.Y.IO,N.Y 
Mail AUDELS T. V. RADIO SERVICE LIBRARY 2 Vols. S6 on 7 
days free trial. If O. K. I will remit S1 in 7 days and Si monthly 
until S6 is paid. Otherwise I will return them. 

Name 

Address 

OccupatiOn_ 

Employed by 
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with 
the 
beautiful !`tiulajtd 

LIBRETTO remote control 
Now you can have 
complete remote con- 
trol of your present 
High Fidelity Music 
System with the 

LIBRETTO! This amazing control is 
completely self -powered and capable 
of operation several hundred feet from 
the amplifier. Uniquely fashioned in 
the form of a luxuriously bound book 
(only 8% x 11 x 2' thick). Backbone 
lifts for easy access to controls. Op- 
erates in either horizontal or vertical 
position. Controls: 1. Crossover; 2. 
Roll -off; 3. Volume; 4. Bass; 5. Treble. 
Adapter available for simple connec- 
tion to your present system. Gives 
you the ultimate in luxurious Hi -Fi. 

se. the LIBRETTO at your Hi -Fi 
Dealer, or write for full details 

RAULAND -BORG CORP. Medal of Merit 
3515 W. Addison, Dept. B. Chicago 18 InL Sight & Sound 

Exposition 

is said to eliminate the annoying re- 
trace lines that interfere with TV re- 
ception. 

Known as the "Retrace Eraser," this 
plug -in electronic network permits the 
set owner to turn up the brightness 
and contrast controls and enjoy opti- 
mum reception without interference 
from retrace lines. 

The unit is easily installed by plug- 
ging it into the back of the cathode - 
ray tube and connecting one lead to 
the yoke. Installation time is approxi- 
mately 2 minutes. 

U.H.F. CONVERTER 
A redesigned, all- channel u.h.f. con- 

verter, the Model 88, is now available 

from P. R. Mallory & Co., Inc., dis- 
tributor division, Indianapolis 6, Indi- 
ana. 

The converter is 50 per -cent smaller 
than the company's previous model and 
incorporates all of the principles which 
have proven successful in that earlier 
model. 

A single knob tunes all the u.h.f. 
channels in a total of 7% turns. A sec- 
ond knob switches from u.h.f. to v.h.f. 
and also turns both the converter and 
TV set "on" and "off." When using the 
Model 88, the set may be left on either 
channel 5 or 6, whichever receives less 
external interference. 

For more information write the com- 
pany's distributor division. 

"CASCADIAN" BOOSTER 
Mark Simson Mfg. Co., Inc., 32 -38 

49th Street, Long Island City 3, N.Y. is 

now in production on a new tunable 
v.h.f. TV booster which is said to in- 
crease the signal strength at least 35 
db average on all channels. 

The Masco "Cascadian" has been 
specifically designed to bring noise - 
free reception to new low- noise, high - 
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SYLVAN IAI 
nhe New Deluxe POL 

TYPE 302 
QUICK, ACCURATE MEASUREMENT OF 

COMPLEX WAVE FORMS 

COMPOSITE 
VIDEO SIGNAL 

Plate of video amplifier 
(75 volts P -P) 

COMPLEX WAVE FOR 
TRIGGERING 

Grid of vertical oscillator 
(180 volts P -P) 

COMPLEX WAVE FOR 
DEFLECTION 

Plate of vertical output tube 
(700 volts P -P) 

CUTS SERVICE TIME 
READ DIRECT PEAK TO PEAK VOLTAGES 

YIIETER 

The new A.C. input circuit provides for full wave rectification to 

give you direct "P -P" readings of symmetrical and asymmetrical 

wave forms. This feature has been included in the new Polymeter 

to aid in measuring signals of a complex nature. A point to point 
search quickly localizes circuit failures and minimizes service time. 

t.--_`'--`- ,lt; 

Engineered by 
S Y LVA N I A 

...world famous in electronics 

Styled by 
SUNDBERG AND FERAR 

...leaders in industrial design 

LABORATORY PRECISION ACCURACY 
FOR DIRECT MEASUREMENT OF... 

P -P voltages from .2v to 2800v. RF voltages from .1v to 300v in 

DC voltages of plus or minus the band of 10 kc to 300mc. 

polarity from .05v to 1000v. 

AC voltages from .05v to 
1000v. 

Resistance from .5 ohms to 
1000 megohms. 

Decibels from -20 db to +61.4 db 

Available through your 

SYLVANIA RADIO TUBE DISTRIBUTOR 
Sylvania Electric Products Inc., Radio and Television Division 

Williamsport, Pennsylvania 

LOOK AT THESE 

PLUS FEATURES 
Peak to Peak Scale 

New Sylvania 7" Meter Movement 

Lighted Scale 

Sylvania Patented Linearity Circuit 

Sub -minature Vacuum Tube RF Probe 

17 Megohm Input Impedance 

Shielded A.C. and RF Leads 

Screw -on Connectors 
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BECOME AN 

ELECTRICAL ENGINEER 

Bachelor of Science Degree 
in 36 months. 
Major in Electronics or Power. 
Now, prepare for a career in 
these rapidly expanding fields. 

This school will prepare you to be- 
come an engineer, technician or serv- 
ice man. Previous military, academic 
or practical training may be evaluated 
for advanced credit. 

Enter Both Radio and Television 

In 12 months you can attain the Radio - 
Technician's certificate. An added 6 
months course qualifies you for the 
Radio -TV Technician's certificate and 
the Degree of "Associate in Applied 
Science." The Technician's course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics. 
Also offered: 12 -month Radio -TV serv- 
ice course; 12 -month Electronics or 
Electro Technician Courses; 6 -month 
Electrical Service Course and 3 -month 
refresher and general preparatory 
classes. 

Terms Open April, July, Sept., January 

Famous for its Concentric Curriculum. 
Faculty of specialists. 50,000 former 
students. Annual enrolment from 48 
states and 23 overseas countries. Non- 
profit. 5Ist year.. Courses approved for 
Veterans. Residence courses only. 

MILWAUKEE 
SCHOOL OF ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN -254 1025 N. Milwaukee 
Milwaukee I, Wisconsin 

Send: D Free 45 -page "Your Career" booklet 
describing Electrical Engineering Courses; 
D Booklet on Careers in Radio -TV. 

I am interested in 
name of cour,e 

Name Age 

Address 

City Zone. State 

It veteran. indicate date of discharge 
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gllin television receivers as well as to 
older style receivers. The booster uses 
a special low -noise circuit employing a 
6HZ7 tube. 

A single control knob provides sim- 
plicity of operation. The metal cabinet, 
finished in two -tone brown and tan, 
can be used in any setting. The booster 
is automatically switched "on" and 
"off" by the TV set. 

GUYLINE WINCH 
Royal Television Supply Co., P.O. 

Box 1383, Modesto, California is now 
offering a new guy line winch which 
ha .s been tradenamed "Royal Giline 
Winch." 

The new product is designed to sim- 
plify and improve guy line installa- 
tions. Its design for one bolt mounting 
m akes for speedy installation. The 
el- annel and ratchets are made of 12 
ga uge steel with drums of heavy steel 
rods. The entire unit is electroplated. 
A cotter pin locks firmly in place 
against the ratchet pawl. A turn of the 
wrench gives proper tension on the 
lire. 

A data sheet on the new winch is 
Mailable on request. 

REMOTE CONTROL 
The Regency Division, I.D.E.A., 7900 

Pendleton Pike, Indianapolis 26, Ind. 
is now offering a remote control unit 
which is operated on a single conduct- 
or cable. 

Capable of being installed by an ex- 

perienced technician in 15 minutes, this 
versatile unit selects .stations, adjusts 
fire tuning, and controls contrast and 
volume at distances up to 100 feet. 

The new control has been designated 
as the Model RT -700. 

ADHESIVE FOR TV 
National Adhesives, 270 Madison 

Ave., New York 16, N. Y. has devel- 
oped a permanently tacky, solvent - 
ty2e adhesive for TV production use. 

The Resyn 35R2625 is painted on in 
al] areas where there is contact be- 
tNN een the cabinet and metal parts in 
order to trap chips and dust fall. The 
to sky film holds these minute par- 
ticles, thereby keeping the inside of 
the set clean and reducing unneces- 
sary service calls. 

Manufacturers desiring further de- 
tails on this adhesive for production 
applications may obtain full details 
from the company direct. 

Admiral TV Receivers 
(Continued from page 60) 

overdriving the video amplifier, and 
will cause horizontal picture jitter, 
bending or tearing, and possibly com- 
plete blanking out of the picture, es- 
pecially in strong signal areas. In us- 
ing the "DX Range Finder," keep its 
setting as low as possible consistent 
with satisfactory pictures. 

In early runs (1 and 2) of the 23A1 
chassis, a.g.c. voltage for the r.f. am- 
plifier (V,0,) and the 1st and 2nd video 
i.f. amplifiers was obtained at test 
point "T," between R. and Ra,r to 
ground. To reduce tube noise (snow in 
the picture) in the 23A1 chassis 
stamped run 3, the a.g.c. voltage for 
the r.f. amplifier is held at a lower 
negative value than the a.g.c. voltage 
at test point "T ". The a.g.c. voltage 
applied to V,e, is determined by a re- 
sistor network consisting of R., R,ar, 
Raw, R,,,, and Rays between test point 
"T," "B +," and ground. 

Sync Separators. The sync separator 
(V,e,) also receives a portion of the 
composite video signal from the video 
amplifier plate circuit. The sync sepa- 
rator, the sync clipper, and V,018, the 
sync inverter, separate the sync pulses 
from the rest of the video signal and 
then direct these pulses to the vertical 
and horizontal sweep oscillators. The 
three separator stages are so designed 
as to effect as clean -cut a separation 
as possible, while at the same time 
minimizing the effects of noise pulses. 
This is achieved by the careful choice 
of "B +" operating voltages and the 
use of RC networks throughout these 
stages. 

Vertical Deflection. The vertical os- 
cillator (V 4014) is of the familiar block- 
ing variety, preceded by an integrator 
network. An unusual aspect of the cir- 
cuit is condenser C,,,. This is incor- 
porated to filter out any 15,750 cycle 
horizontal pulses picked up on the grid 
from the horizontal deflection circuit 
that would tend to trigger the vertical 
oscillator, causing poor interlace or 
vertical flutter. 

In the vertical output stage, V4e_, a 
6AV5 pentode provides sufficient volt- 
age to sweep the full height of the 
picture tube. Also provided by this cir- 
cuit is a vertical retrace blanking 
pulse. Condenser Coo, couples the neg- 
ative pulse present at the vertical out- 
put transformer to the grid of the pic- 
ture tube. Can and R. properly shape 
the waveform to insure cut -off of the 
picture tube only during the vertical 
retrace interval. 

Horizontal Deflection. In the hori- 
zontal deflection system there is a 
6AL5 sync discriminator, a 6SN7GT 
horizontal oscillator, and a 6CD6G 
output amplifier. The sync discrimi- 
nator develops a d.c. voltage across 
R. that is proportional to the phase 
difference between the received sync 
pulse frequency and the sweep voltage 
developed by the horizontal oscillator. 
This d.c. voltage is then fed to the 
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0A46 ..1.04 
024 5T 59 
1JA17GT 79 
1 B3GT 95 
1135 29 
1 HSGT 59 
116GT....eec 
11.4 1111..77 

116......1.29 

1LC5 169 
1LC6.-. 

1.19 
1LE3- 119 
1LN4 119 
IL N5 1.19 
1N5GT 
1P5GT 
1Q5GT 
1 R5... 
IS4 99 
1S5... 
1 T4.. 

lÚ5 59 
IV 
1X2A 89c 

C 

880 

2B7 89 
2C34 60 
2E5 89 
2X2/879.., 74 
3LF4 1 25 
34 9 
3Q5GT 89 
3S4 69 
3V4 95 
5T4 1 40 
5U4G .59 
5V4G 87 
5W4 
5W4GT.- 59C 
5Y3GT 45 
5Y4G .54 
5X4G 

81C 5Z3 0 
6A3 168 
6A7 89e 
6A8GT 

134 .7 -89c 6A 
6A87 1.15 
6ACSGT .89 
6AC7 145 
6AF4 1.19 
6AG5 105 
6AG7 1.49 

6AH6 1.89 
6AK5 .89 
6AK6 1.08 
6AL5.... a9 aan5 
6AQ6 .81 
6AQ7 119 
6AR5 .79 
6AT6 .59 
6AS5 .90 
6AU5GT. - 1.29 
6AU6 .59 
6AV5GT. - - .89 
6AV6 .59 
6A X4 .69 
6AX5 .79 
6AX6 .69 
6AY5GT..-- .89 
6B4G 1.44 
6B8GT 115 
613A6 .59 
6BA7 .89 
68C5 69 
6BC7 1.05 
6BD5GT. - .89 
68E6 59 

66F5 
68F6 ô9c 
613G6. 
68G6G. 1.89 

6886 811c 
6616 U..77 

613K7 19 
6BL7 179 

MM 119 
6BQ6GT....1 19 
68Q7-- 

1.29 68Z7... 

6C4 59 
6C5GT. 
5C6... 
6CB6.. 
6C8 1.29 
6CD6 2.49 
6C D6G 1 69 

606CF6,-6/78- . .7 19 

6E5G 169 
6F5GT... rp 
6F6GT... C 
6F7 1 59 
6F8G 153 
6G6G .95 
6H6GT 89 
6J5GT 59 
616 .79 
617G 69 
618G 115 

6K5GT .69 
6K6GT .59 
6KGT .69 

119 
6L5G 95 
6L6G..., 11[ 
6L6GA... .7JC 
6L7 119 
6N6G 1.40 
6N7GT 119 
6P5GT .69 
6Q7GT .59 
6R7GT .69 
6S4 59 
651GT 1 15 

6S8GT 125 
6SA7GT.. Ce 
6SC7 11.7 
6SD7GT.... 99 
6SF5 59 
6SF5GT. .. . 59 
6SG7 
6587 69c 
6SH7GT - . .69 
6S17 79 
6517GT..- 
6SK7GT-.59c 
6SL7GT-... .69 
6SN7GT.... .69 

6SQ7.. 
6SQ7GT 

59c 6SR7GT 

6T7G 115 
618 89 
695 -. - . 

6Q6GT.69c 
607G. , - 

6U8 89 
6V3 129 
6V6GT .69 
6W4GT 59 
6W6 .69 
6X4 C 
6X5GT -s19Ì1 
6X8 1.29 
6Y6G .69 
6Z4/04.....72 
7A4 95 
7A5 119 
7A6 89 

7A7 
790 

7A8 
784 89 
765 89 
7136 89 

788 89c 
7C4 130 

7C5 89 
7C6... 
7C7-- 79c 7E5.-- 
7E6 

7 7E7 9C 
7F7 89 
7F8 147 
7G7 119 
7H7 105 

7K7.... 
7L7 79 
797 
7Q7 
7R7 
7S7 
7V7 
7W7 
7 X6 
7X7 
714 
7Z4 
12A7 
I2A8 
12AH7 
12AL5 
12AT6 
12AT7 
12AU6 .69 

.69 
79 

1 19 
1 19 

79 

1.19 
L05 

79c 
1 59 

69 
138 

54 
59 
89 

I2AU7 .79 
12AV6 .59 
12ÁV7 .89 
12AW6 119 
12AX4 .69 
12AX7 .69 
12AY7 1.95 
120A6 

E6 

-59 
12BA7 1.19 8.. 
Ì2128F6. -. 69C 
12687 .89 
12817 .89 
12827 119 
12F5GT.....65 

123561 79 
12147GT 69 
12K8 89 
12Q7GT 89 
Ì2S8 89 
12SA7GT 69 
12SC7 1.05 
12SF5GT.....69 
12SF7 99 
12SG7 89 
12SHIGT 
2S GT 

69 2SK 1GT 
12SL7GT 

12SN7GT... 99 
12SQ7.- 
12SQ7GT69C 
12SR7GT 
12Z3 95 
14A7 1 05 
14AF7 93 
1486.... oe 
1408.... C 
14C5 125 
14C7 112 
14F7 105 
14F8 1 45 
1487 1 12 
14Q7 1 05 
14W7 1 19 
14XÌ 119 
19BG6G.- 
19BG6-. 

.1 
. 
oD 

1918 89 
20 1 40 
24 69 
25ÁC5GT. , .1 04 
25BQ6.. -119 
25BQ6GT. . .7 
251607..,. .59 
25W4GT.--- 69 
2525 69 
25Z6GT.. .. 69 
32L1GT....1 15 

26 
27 
35A5 99 
3585... 
35C5.,, 
35L6... 69c 
35W4 59 
3514...- 
3523...- 99c 
35Z4 75 
35Z5 55 
35/51 79 
36 1 06 
37 93 
38 
39/44. 8811r 
41 72 
42 69 
43 
45 72C 
45Z5 69 
46 
47 89C 
50A5 1 05 
50B5 

69C 5aC5 Y.7 
5006G 139 
50L6 69 
50X6 69 
5016 99 

57 
58 79C 
70L7 -T .49 1017 , 1 
71A 87 
75 79 
77 69 
78/6D6...-1 10 
80 69 
83 145 
84/624.... 72 

Vß80- 

1.19 VR105 
VR150 
VT51.... AA 
VT52... - LU (1 

117L7 1 40 

117N7 1 95 
117P7 1 95 
117Z3 59 
117Z6 119 
7158 775 
807 1 55 

866A 149 
1299.... 

49 1619.... c 
2051 1 15 

SPECIAL 
10% 

DISCOUNT 
on orders of 
100 tubes or 
more, 5 % DIS- 
COUNT on or- 
ders of 50 to 
99 tubes. 

FREE 
$20 list value 
assortment of 
filter condensers 
with order of 50 
or more tubes. 

FILTER CONDENSERS 
FP Type or Tubular With Leads. 

Fresh Stocks Always 
8 mfd. 450 V. .35 10 mfd. 50 V. .19 
8 -8 450 V. .45 20- 50 V. .19 
10- 450 V. .39 25- 50 V. .19 
10 -10 450 V. .45 50- 50 V. .25 
20- 450 V. .45 100- 50 V. .29 
20 -20 450 V. .49 
30 450 V. .45 20 mfd. 150 V. .35 
30 -30 450 V. .59 20 -20 150 V. .45 
40 450 V. .49 30 150 V. .45 
40 -40 450 V. .69 30 -30 150 V. .49 
60 450 V. .69 40 150 V. .49 
60 -40 450 V. .89 40 -20 150 V. .49 
80 450 V. .69 40 -40 150 V. .49 
80 -40 450 V. 1.29 50 -30 150 V. .49 

Teleran TV Wave Trap 
For VHF Channels 2 throunh 

- -Y 13. Clears VHF picture, stops 
interference at once, 30 - 

P., Dods to attach 
a; net $1.75 

All UHF channels $2.7.5 

RADAR 
TYPE TV 
ANTENNA 
For UHF and VHF. 
RECEIVES ALL CHANNELS 
212 miles reception recorded. 125 miles corn - 
mon. This unbeatable antenna has been rein- 
forced to withstand 150 mile winds. 
Satisfaction guaranteed or your money back. 
Less Mast, List Price $49.95 

Your Cost $19.95 
5 ft. ALUMINUM MAST heavy gauge 1W 
diam. with interlocking end. Slip two sections 
together for a ten -footer. 5 sections =251t 

Each section $1.25 

MOLDED BY -PASS CONDENSERS 

50 Condensers assorted in package, ... $6.95 
000 VOLT .61 120 
.001 SC 
.052 Sc 

3 tic 

.001 94 400 VOLT 

.01 12c .25 mfd ea. 19e 

.02 12e .5 n'Id na. 29s 

Standard Coil UHF TV tuner strips 
fit isle Your tuner in place of unused VHF strias. Set of strips 
consists of matched antenna & oscillator sections. For all 
channels 14 through 82. Specify channel wanted as wall as 
latter indicating modal of standard toil tuner such as 25K 
or 15W or 3tF /G etc. 
I set required per channel net each set 37.35 

MISCELLANEOUS BUYS 
I. F. TRANSFORMER -56 Ke.. -290 
PILOT LIGHTS. Type No. 47 

IO for 39c: 100 for $2.95 VOLUME CONTROLS FOR SWITCH. 2" shaft. 1 meth t/= me9, 1/4 
meg 34e 

SINGLE ION TRAPS 19e 
DOUBLE ION TRAPS .... ea 29e 
OUTPUT TRANSFORMER -for 50L6 29e 

for 6V6, 39c 
6 -foot LINE CORD UL...10 for $1.95 
TV INTERLOCK CORDS ea 49e 

SELENIUM 
RECTIFIERS 

65 mil 69 
75 mil 79 

160 mil h 
150 mil 129 
250 mil 165 
300 mil 1 75 
350 mil 195 
400 mil 2 45 
450w11 249 
500 mil 255 

TELEVISION PICTURE TUBES 
Rectangular Tubes Are Supplied. 
With Daylight Type DarkFace 

SIZE PRICE 
IJP1 17.95 
8BP1 23.00 SIZE PRICE 

111P 
15.95 

1]TP 25.10 
12LP4 1 8.60 19AP1 

2$. / O 111.11,1 19.95 19DP4 
31111184 23.20 19FP4 
15AP 23.50 20CP4 _ 29.95 
16AP4 23.95 214P4 32.30 

2 3 8 0 1323.80 21EP1 

32.30 16(P1 26.95 21FP1 

16JP4. . . 23.80 214P44 67-95 
16KP4 21CP4 .. .30 
16RP4 .... 23.80 27EP/ - ! 

// 
7-J98.50 

36WP1. 13-60 270P1 
_ 98.50 17BP1 

25.10 
27LP4 . 

11GP4 27NP4 89,95 
17CP1 27RP4.... 

ONE FULL YEAR 
WARRANTY ON ALL TYPES 

SEND US YOUR ORDER 
AND WE WILL SHIP 

FROM STOCK IMMEDIATELY 

DUAL 

PRE- ASSEMBLED 
CO- LATERAL ARRAY 

$2935 
The dual LAZY H. Only 
6 connections instead 
of 40. A snap. open. Lazy 
H is the serviceman's 
desire for. the UHF -VHF 
band. One lead in for 
high gain UHF -VHF. 
Strictly for the fringes. 

P. M. SPEAKERS 
11' COAXIAL PM SPEAKERS. 
NIDS Fidelity With Censo.er mt., 
attached. 20 watts: -11.000 Cos. 

n r"' 40 

en 
$ .bm Voi::: $12.95 

S. COAXIAL 
SPEAKER. 10.17.100 $19.95 

:vat' t' duality e- NATIONAL 
Italeiduallr 0.05íd- 

2' a. 11.11 

C SPECIAL PRICE ! 
t.. 11.10 11- .. 11.15 

TV CONVERSION KITS 
LEasily Installed consisting of 
rectangulartube, 70 degree yoke, 
beautiful mask, nybaek trans. 
former and width coil. 

17" Conversion Kit, as above. complote 924.11 
3V Cenvenien Kit, as above, Complote 29.11 
21' Conversion Kit, as above, complete 11.11 
24' Conversion Kit, as oboe., complete 68.11 
24' C sien Kit, Round 59.85 
27' Conversion Kit, as above, complet* 129.85 

27" Kit Contains 90e yak. 

lot 

TV Antennas 
10 Element conical 

. rugged through- 
out $395 Only....... 
Double bay array, with 
stacking bars . . $7.75 

4 Bay array, with har- 
ness and stacking 
bars $14.95 

6 Element Conical. 
Only $2.95 

JFD 
BOW 

TIE 

REFLECTOR 
UHF Antenna 
Bowtie Reflector 
Ultra -high Gain 

Completely assembled-. 
ready to mount. For all 
UHF Channels - easy to 
stack for t o r lour -bay. 

Single Bay ..$4.50 
Two Bay. complete, $B -45 

UHF Antenna Kit 
Includes everything you need. 

1.) UHF bow tie antenna with reflector. 
2.) 3 mast sections. 
3.) Jumbo 300 ohm tubular transmission line. 
4.) Sealer cap for UHF transmission line. 
5.) Universal mast base. 
6.) 5011. top quality guy wire. 
7.) 3 screw eye anchors for guy wire. 
8.) Guy wire ring. 
9.) 3 stand olf insulators for 300 ohm transmission line. 

10.) 2 mast stand off Insulators for 300 ohm transmission tine. 
11.) Illustrated instructions for quick, easy assembly. 
All in one carton for only $7.65 
Double bay array complete as above plus 5 mast sections 
and matching device for proper stacking $11.77 

RESISTOR KITS 
Insulated f4, 1 and 2 -watt assortment of most used 
values, I.R.C. Ohmite, Stackpole, Speer. $2.95 
100 for W 

300 OHM TWIN LEAD 
55 Mil. 100 ft. S 1.59 

1,000 ft. 13.95 
20 Ga, 80 Mil, 100 ft 1,89 

1,000 ft. 16.95 
UHF TUBULAR 300. OHM LINE 

1,000 ft. $34.50 
100 ft. $4.95 

TUBE KITS 
BEST 

BRANDS AT 
BEST 

PRICES 
3V4, 114 185 

15 $L.1 9 
r. 

5 L 
3Q4. ÌT4 IRS, 355 List 

o1 
no 

Value 58.00. lt . .7 To Kit only. 
354.. 1T4 155. les List $198 Value S7.80. 4-Tube Kit .170 
1114, 354, 155, ÌR5. List Value. 

57 
6o 

$1 .98 Fo Tubes for 
11723, 1U5, 354, 185, 1.T4- $rÌ49 ACDC. P able 8.t. All for L 

O 
35W4. SOBS. 6,S IT Bb ó for $25.7 

SOL6GT. 35Z5GT, I25Q7GT, 12SKIG, a'9 an 12547G. 5 Tubes. for ............. W JJ LL LL 

TERMS: 25% DEPOSIT with order, balance C.O.D. ALL shipments F.O.B. Chicago. ORDERS LESS THAN $5,00 -$1.00 SERVICE 
CHARGE. CABLE ADDRESS: CONTULAB. These prices supersede ail previously advertised prices, subject to change 

C 

C 

ì 

Write for 
our free 

BARGAIN 
CATALOG 

Regency 

All channel UHF 

Converter 
Hottest news in 

UHF history. 
The Cadillac of 
UHF converters 

NOW $14.96 net 

Picture tube 
brightener 

5.95 list 
dealer cost 

$1.95 

TV Arrow 
enfenno 

to receive UHF, 

VHF, or 
UHF -VHF 

$2.95 

Midget 
Radar 

Outdoor 
UHF antenna 

$4.77 

Bazooka 
Hottest antenna 

in town! 
For UHF and 

VHF reception. 
Durable and 

rugged 
$9.95 

- 
TV 2 -set 

® 
®IA'e -idd antenna 

couplers 
$1.17 ea. 

Flyback 
Transformer 

TV Horizontal 
output, univer- 

sal replacement, 
14,500 V. 
$2.49 ea 

Olk ' 70 degree 
cosine yoke 

with 4 leads 
and network 

$2.95 ea. 

Write for 
our free 

BARGAIN 
CATALOG 
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2 New Ways li, 
to Cure......:....... ,-abm 

Angle Genesee's new chairside cabinet 
solves the space and budget conscious 

audiophile's equipmert housing problem 
to perfection ! A proud piece of 

furniture ... for record player, 
tuner, pre -amp, anc. amplifier. 
And the new A -G corner enclosure 

makes good speakers sound better ! 

Adjustable baffles. Both in 
traditional mahogany or contemporary 

blonde oak ! See your dealer or write 
us - we'll tell you where. Get the full 

details now on these and other A -G cabinets, 
designed for any combination of hi -fi equipment. 

Replaceable panels permit revision and 
expansion of sound system. 

ESEE 
C O R P O R A T J O N 

107 NORRIS DRIVE, ROCHESTER 10, NEW YORK 

*Home -monic Distortion 
is a wife's eye -view of 
unsightly bare wires, 
glowing tubes, naked 
speakers. 

COMPLETE 

INTRODUCTION 
TO COLOR TV 
by Kaufman & Thomas 

Complete story on NTSC 
color system. Explains 
the color TV receiver cir- 
cuits -how color receiver 
differs from black and 
white, how single and 
triple gun color tubes 
differ from black and white picture 
tubes. Answers all questions on 

present day color TV. 

STORY 

COLOR ry 

1 
Over 

100 pgs. 
illús... $2.10. 

J°",Ft.mER480CanalSt:,N:Y.13 N.Y. 

a 

. HS-33 

. HS-23 

HEADSET 
SALE! 

$4.50 each 

$4.00 each 

BRAND NEW 
TALLEN CO., 

159 Cariton Avenue, 

t 

Inc., Dept. RN 
Brooklyn 5, New 

e 

s 

York 

TV LEAD -IN ENTRANCE 
For Homes and Trailer 
Low Cost! 

Easy to Install! 

Attractive Appearance Wins Customer 
Approval! 

Weather- proof! 

For All UHF and VHF Lines! 

available at Radio and Television 
Parts Distributors- coast -to- coast, 

Cat. 626 
MOSLEY WALL -FEED 

List Price, $1.26 

MOSLEY ELECTRONICS, INC. 
8622 St. Charles Rock Road St. Louis 14, Missouri 
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grid of one triode section of the hori- 
zontal multivibrator where it causes 
the generated frequency to change as 
required to keep in step with the fre- 
quency of the incoming sync pulses. 

In the horizontal output amplifier, 
a special high voltage, high current 
6CD6G tube is used to meet the neces- 
sary power requirements in this cir- 
cuit. This includes the horizontal de- 
flection coils, the high -voltage recti- 
fier, and the damper tube. The latter 
tube, a recently developed 6V3, sup- 
presses oscillation in the horizontal 
deflection coils and then converts the 
oscillatory current that flows after re- 
trace into useful "B+" voltage which 
is added to the voltage delivered by 
the power supply. Beneficiaries of this 
boosted voltage include the horizontal 
output amplifier, the vertical oscil- 
lator, and grid number 2 (pin 10) of 
the picture tube. 

Width control is obtained by using 
one winding of the width control coil, 
Len, as a variable inductance to change 
the loading of the horizontal output 
transformer T454, and at the same time, 
using the other winding as a variable 
inductance in series with the hori- 
zontal deflection coils. The inductance 
of the width control coil is varied by 
a slug moving out of one winding and 
into the other winding. Thus, when 
the inductance of the winding con- 
nected across the secondary winding 
of the horizontal output transformer 
is maximum, the inductance of the 
winding in series with the horizontal 
deflection coils is minimum. This con- 
dition results in minimum loading of 
the horizontal output transformer Tuov, 

by the shunt winding of the width coil, 
and maximum transfer of energy to the 
horizontal deflection coils, resulting 
in increased width. This type width 
control coil provides a constant load on 
the horizontal output transformer and 
results in little or no change in the 
second anode voltage for the picture 
tube as the width control is varied. 

Power Supplies. An important as- 
pect in the servicing of any television 
receiver is the ability to trace your 
way through the d.c. distribution sys- 
tem. In radio receivers, the simplicity 
of the circuit permits all the stages to 
feed directly off one "B+" line. In 
television sets, however, not all tubes 
have the same voltage requirements 
and while it is possible to step down 
voltages to a desired value by means 
of voltage divider networks, the power 
wasted in this way can be considera- 
ble. A more efficient approach is em- 
ployed in the 23A1 chassis in the form 
of two separate low- voltage power 
supplies. See Fig. 2. One, labeled the 
"H.V. Rectifier" (V101), develops a volt- 
age of 280 volts past the filter; the 
other, labeled the "L.V. Rectifier" 
(V.), develops 150 volts past the filter. 
Both systems are relatively indepen- 
dent of each other, although the a.g.c. 
tube, Vaut uses the +280 volts for its 
screen grid and the +150 volts for its 
cathode. The picture tube cathode ties 
into the +150 -volt line, the control 
grid connects to the 280 -volt line, and 
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TO "LICK" 
THAT NEXT 
JOB. MAKE 

SURE YOU'VE 
GOT WHAT 
IT TAKES! 

0:v XCELITE PR "99" 
Multi- Purpose Kit 

AND! It's Now Available 
with Detachable Reamer! 

Tops in shops, and "out" on gobs 
of jobs, the "99" has all it takes! 

It Contains 13 quick- change nut driv- 
ers and regular and Phillips screw - 
driv - 
ers, all 

fitting that husky, man -sized 
Xcelite handle. (Now more 
useful than ever with the new 
Xcelite super -hard reamer!) 
-and a complete "tool chest" 
you CAN take with you -a 
real buy at only $11.95, less 
your discount. 

See Your Xcelife Dealer 
NOW! 

XCELITE, INCORPORATED 
(Formerly 

Park Metalware Co. 
Inc.) 

DEPARTMENT E 

ORCHARD PARK 
NEW YORK 

G E MAN I U M 

Do you know Radio Receptor Company gives 

Instant attention to Diode 

Orders, and prompt 

Deliveries on many types- 

E specially JAN types 1N34A, 1N69, 1N70, 1N81. 

So why not consult with us now! 

TRANS 
Diffused PNP Junction Transistors 

RR14, RR20, RR21 and RR34 
in production quantifies for 

applications in low level audio 
circuits. Also available 

hermetically sealed. 

February, 1954 

ISTOR 
Seletron & Germanium Division 

RADIO RECEPTOR COMPANY, INC. 
In Radio & Electronics since 1922 

SALES DEPARTMENT 
251 WEST 19th ST., NEW YORK 11 

FACTORIES IN BROOKLYN, N. Y. 

¢ EXECUTIVES 

SALESMEN PUBLIC OFFICIALS 

POLICEMEN FIREMEN OUTDOOR MEN 

REPORTERS FIELD INSPECTORS DOCTORS LAWYERS, ETC. 

INVERTERS 
for changing your battery current to 

A.C. liauaeko i CURRENT 

4lfl,Airate ... . 
in your own car!! 

AIR INVERTERS ... especially de. 

signed for operating standard 110 volt 

A.C. Tape Recorders, Wire Recorders, 

Dictating Machines and Electric Raton 
IN YOUR CAR. 

There is an ATR INVERTER 
for most applications for 
inverting D.C. Voltages 
(ranging from 6 volts D.C. 
to 220 volts D.C.) to IIO 
volts A.C.... Specially De- 
signed for operating A.C. 
Radios, Tape Recorders, 
Wire Recorders, Dictating 
Machines, Electric Razors, 
Record- Changers, Television 
Sets, Amplifiers, Address 
Systems, Radio Test Equip- 
ment and most small elec- 
trical and electronic devices 
FROM D.C. VOLTAGES IN 
AUTOMOBILES, BUSES, 
TRUCKS, SHIPS, TRAINS, 
PLANES AND IN D.C. 
DISTRICTS. 

Additional information 
available upon request. 

A VALUABLE TIME SAVER FOR: 
TRAVELLING SALESMEN -Dictate reports in your own car. Send 

Your dictated reports in daily to your home office or sales menages. 

FIELD INSPECTORS L INVESTIGATORS- Dictate your field inspec- 
tion reports in the field -on the spot. Give the complete story 
factually and completely. Include your clients recordings also. 

DOCTORS- Dictate and record your house calls on the comp!, 
Con 

r 
of your call while your everything is fresh in r mind. Have these 

records for transcription by your office girl. 
LAWYERS- Record evidence in the Geld at your client's premises. 

Obtain factual and complete witness reports, etc. 

E%ECUTIVES- Dictate in your car all business matters while on 
trips for pleasure or business. 

PUBLIC OFFICIALS- Dictate complete field reports in u car. 

Obtain 
recorded opinions and expressions of Mr. Public in thr 
your 

efield. d. 
ports while traveling. 

POLICE SQUAD CARS -Dictate accident reports right on the scene 
complete and 
time. Have the' complete story story available by dicta... 

the same 

FIRE TRUCKS -Dictate your fire reports factually and complete on 
the scene and include witness reports. Have the complete story. 

AMBULANCES -Dictate complete reports of your ambulance run. 
Include witness recordings, etc. 

ADVERTISING AGENCIES -U sr< AC operated animated or ilium, 
noted displays in or on the car. 

FISHERMEN a HUNTERS -Use your electric razor o 
n 

camping 
a trips, operating in your car. Also small home radios and other 

electrical or electronic items. 

CAMPERS -Make your camping and outing trips more exciting 
sing mix.masters ape recorders, o 

r 
wire recorders ti5 

from your car battery. 
WAREHOUSE,& MATERIAL HANDLERS-Dictate ur inventory 

and material handling reports on the scene, in the warehouse. 
yard. or wherever you may be. 

WRITE FOR NEW FREE LITERATURE 

sursi;e 04.04# ./ NEW MODELS -V NEW DESIGNS V NEW LITERATURE 

7 r'A" Ban.ry Eliminators, DC -AC Inverters, Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO CO. 
2u4b4 ptacerceta SF«ce 193/ 

SAINT PAUL in MINNESOTA -U. S. A. 
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For FULL SCALE 
enjoyment 

of your records 

Model 936HF $69.95* 

Model 935HF (without base pan) $59.95* 

V -M 0 

9361iF HIGH FIDELITY 

RECORD CHANGER ATTACHMENT 

Every note on your finest records makes 
its contribution to your pleasure . . . 

when fully and faithfully reproduced by 
the unmatched V -l'I 936HF high fidelity 
record changer attachment. Here, for 
your enjoyment, is the first automatic, 
3 -speed changer specifically designed, 
feature by exclusive feature, to satisfy the 
rigid standards of high fidelity enthusi- 
asts. The beautiful gold and burgundy 
936HF plugs into the amplifying system 
as easily as plugging in a lamp, needs 
only a horizontal surface on which to rest. 

WORLD'S LARGEST MANUFACTURER OF PHONO- 
GRAPHS AND RECORD CHANGERS EXCLUSIVELY 

V -M Portable HIGH 
FIDELITY P -A System. 
Includes V -M tri -o- 
matic 960 changer, 
V -M 160 8 Watt am- 
plifier and 10" Jensen 
speaker, in two 
matched cases. 

*Slightly higher irr the west. 

v. , 
\sl,(11 M 

PLEASE MAIL COUPON 
V -M Corporation, Benton Harbor 4, Michigan 

Please send illustrated folder, 
"Bring Concert Halls Within Your Walls." 

NAME 

ADDRESS 

CITY STATE J 
144 

grid number 2 receives its positive 
voltage from the boosted "B+ ". A dia- I 

g -am such as that shown in Fig. 3 can 
b,m of considerable assistance in track - 
ir.g down defects in the receiver, espe- 
cially when they concern abnormal 
d c. voltages. 

Table 1 contains the video and 
sound i.f. alignment procedure of the 
Admiral television receiver. The vari- 
ous slugs and test points mentioned in 
the chart can be readily located from 
Fig. 4. Also useful, not only for align - 
Er.ent, but service as well, is the tube 
lc cation diagram, Fig. 5. Unless a man 
doals exclusively with one type of set, 
and very few technicians do, such a 
chart is one of the most useful serv- 
ice aids available. 

U.H.F. Reception 
Reception of u.h.f. signals on Ad'- 

niral receivers is accomplished in one 
of two ways : either by the insertion 
of u.h.f. strips for unused v.h.f. strips 
it the turret tuner, or by the addition 
of a continuous tuning type of u.h.f. 
tuner to the standard v.h.f. turret 
tuner. 

The installation of the u.h.f. strips 
is illustrated in Figs. 6A and 6B. First, 
remove a pair of channel coils for an 
unused v.h.f. channel from the turret 
of the TV tuner. For convenience in 
tt.ning the set, it is suggested that the 
coils removed be adjacent to the coils 
fcr a v.h.f. channel in operation. Then, 
tt e u.h.f. channel strips are inserted 

(A) 

(B) 
Fig. 6. Installing u.h.f. strips in a 
turret tuner. (A) Inserting the 5 -con- 
tact antenna strip, (B) slipping in the 
6- contact oscillator- converter strip. 

in the usual manner, starting with the 
antenna (5 contact) strip first and 
then the oscillator- converter (6 con- 
tact) strip. The oscillator- converter 
strip has a connecting pin extending 
from one end which must be carefully 
fitted into the metal sleeve at the end 
of the antenna strip. 

Fig. 5. Tube location chart for the Admiral 23A1 television chassis. 

CS^IXER 

V102 

6J6 /Th 
Viol RF AMP 

6BZ7 

2-01301 1ST IF 

2 ö V302 

V202 RATIO DET. 

665V 3 3RD I 

2ND SOUND IF 

V201 ~ $1304 

PICTURE TUBE 

V306 
27EP4 

V402 VERT. OUTPUT 

6AV5GT 

SYNC. SEP. 

V403 & CLIPPER 

12ÁU7 

SOUND AMP 

V203 

/6AV6 
SOUND OUTPUT 

V4 
6V6GT 

VERT. OSC. & DAMPER 

SYNC. INV. V408 
6V3 

6SNTGT 
6AL5 

SYNC DISC. V404 
6CL6 

AGC V307 6AU6 1 
- v,ua vÁMP V405 

bá VIDEO DET. & 

ssN7G 

HOR. OSC. 
IST SOUND F 

5U4G 5U4G 

I RECTIFIER HV RECTIFIER 

V406 
6CD6G 

HOR. OUTPUT 

V407 
IB3 
GT 

2ND ANODE 

RECTIFIER 

¡¡NF-U --SE- C-=L1 
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"Don't bother him, Junior. He's all tied up in a deal with Walter Ashe." 

HAM GEAR 
JOHNSON MATCH BOX - 

Bandswitching antenna 
coupling system. Model 250 -23 

Net $49.85 

JOHNSON 
STANDING 

WAVE RATIO 
BRIDGE. Model 

250 -24. Net $9.75 

JOHNSON 
VIKING II 

TRANSMITTER KIT 
Net $279.50 

JOHNSON 
VIKING II WIRED 

AND TESTED 
Net $337.00 

JOHNSON 
SIGNAL SENTRY 

-Phone and 
CW monitor. 

Model 250 -25. 
Net $14.70 

All prices f.o.b. St. Louis 
Phone CHestnut 1125 

RADI CO. 
1125 PINE ST. ST. LOUIS 1, MO. 

February, 1954 

No matter how you "figure" it... a "Surprise" Trade -In allow- 
ance is the best, money- saving way to dispose of used (factory - 
built) test or communication equipment in exchange for the new 
instrument of your choice. Get your trade -in deal working 
today. Wire, write, phone or use the handy coupon below. 

FIXED OR MOBILE NEW ELMAC AF -67 
TRANS- CITER- 

VFO or crystal con- 
trolled. Complete 

phone or CW trans- 
mitter, ideal for 

home installation or 
for under -dash 

mobile operation. 
Complete with 

tubes. Net $177.00 

ELMAC MOBILE 
RECEIVER. Dual 

conversion, 10 tubes, 
VFO, noise limiter, 
covers all amateur 

bands 10 through 160 
meters plus BC band. 

Model PMR -6A For 6 Volts Net $134.50 
Model PMR -12A For 12 Volts Net $134.50 

HALLICRAFTERS RECEIVERS NATIONAL RECEIVERS 

Model S -38C Net $ 49.95 Model SW -54 Net $ 49.95 
Model S -40B 119.95 Model NC -88 119.95 
Model S -76 199.95 Model NC -125 199.95 
Model SX -71 249.95 Model NC -183D 383.50 
Model SX -88 499.95 Model HRO -60 533.50 

FREE CATALOG: -+ 

WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis 1, Missouri 

Rush "Surprise" Trade -In Offer on my 

RN-2-54 

for 
(show make and model number of new equipment desired) 

Send new FREE 1954 Catalog. 

Nome 

Address 

City Zone State 

Send 
for 

your 
copy 

today 
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3 Super 

Standard 

Output 

Transformers 

-+-1 db 20- 30,000 cycles 
High Efficiency 
Small Size 

S- 510 -F, 10 watts 
Pri: 10,000s2CT- 8,000s-2CT 

Sec: 16 -8e 

S- 526 -F, 20 watts 
Pri: 6,600.2 CT- 5,000.Q CT 

Sec: 16 -8 -412 

146 

S- 542 -F, 40 watts 
Pri: 5,000s2CT- 4,000c CT 

Sec: 16 -8 -42 

Dimensions 
Inches 

Wt. 
lbs. 

S-510-F 2T %- 2'/a -2% 2 

S-526-F -33i6 -2% 3 

S-542-F 4134-3ç6 -3äi6 5Y 

Write 

today 

for the 

Peerless 

Catalog 

PEERLESS 
Electrical Products 

A DIVISION OF 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 

?here are several precautions to ob- 
serve when installing these u.h.f. 
strips. 

I. If more than one set of u.h.f. 
channel strips is to be installed, they 
mt.st not be inserted adjacent to each 
(Al er. 

The transmission line from the 
tuner to the antenna terminal board 
should be straight. If any loops exist, 
these should be removed. 

2. Handle u.h.f. strips very carefully 
so lead dress and spacing between 
wis es and components is not disturbed. 
The antenna strip should always be 
inserted first for ease in installation 
and protection against damage to the 
connecting pin. 

The continuous u.h.f. tuner is physi- 
cally located directly in front of the 
v.h.f. tuner. See Fig. 7. The channel 
selector and fine tuning control shafts 
for the v.h.f. tuner protrude through 
the hollow channel selector shaft of 
the u.h.f. tuner. Thus, the channel se- 
lec. :or and fine tuning controls of the 
two tuners operate independently of 
each other. 

Circuitwise, the u.h.f. tuner appears 
as :shown in Fig. 8. The u.h.f. signal is 
coupled to the first tuned line of the 
preselector circuit by a coupling loop 
CL . The loop is center -tapped in order 
to provide a balanced 300 -ohm input. 
The signal from Z,,, is transferred to 
the second tuned line Z,8 by means of 
coupling loop CL,. To provide the most 
uniform coupling over the entire tun - 
able. range, the loop is placed as close 
as possible to the point of current 
ma Kimum. 

Coupling from the second tuned line 
Z,8 to the cathode of the 6AM4 mixer 
tube, V3, is provided by coupling loop 
CL:. Tuning is accomplished by means 
of variable condensers. 

A. Colpitts oscillator, employing a 
6AF4 tube, is used as a local oscil- 
lator. To sustain oscillation, feedback 
is provided by the cathode circuit; the 

Man ,. ui 
o 

o 
3K,4MM, 

r- 
s, a1n M a 

110W I UM3 
j 

30112\ 

ii ilc' 0 it 

TC TC) 

la 311 
116101 C3 

6AM4 
OM, 111U 

1i 1 

=°r t4 100 

El: 
0M210 

MONTI 

TCi 

san =a3r=11a /Y! aua Of 1C 

R MCI( lfiá 

11 lg. 

ri 

,ro (- 

`a0 

6AF4 
u1r osc. 

V, 

L0 . l 
.L l séo 

L6 
1,143 to 0231[10 

Fig. 8. Schematic diagram of the u.h.f. 
continuous tuner described in the text. 

plate is grounded by condensers Ca and 
C,. Two condensers are used to reduce 
lead inductance which would restrict 
oscillation at the high end of the u.h.f. 
band. The r.f. choke, L5, is effectively 
the load for the 6AF4 tube and keeps 
the cathode at an r.f. potential above 
chassis ground. The oscillator fre- 
quency is varied by tuning line Z,o 
with condenser TC,. Condenser TC, is 
ganged to preselector condensers TC: 
and TC:. 

For tracking purposes, a low -fre- 

Fig. 7. Combination turret -type v.h.f. and continuous -type u.h.f. tuner 
used by Admiral; the v.h.f. tuner is in the rear, u.h.f. in the front. 

TUNING SHAFT 

VH.F TURRET TUNER 

U.H.F. CONTINUOUS TUNER 
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Now BAD -TEL Tubes & Parts At Savings! 
Wafer Rotary Switch Kit 

A choice combi- 
nation of single, 
double, etc., from 
2 to 8 positions. 
Special kit of 10 

$139 

Smashing Reductions 
on FP CONDENSERS 

All famous makes. Save 
plenty on these 
top q lity FP 
Condensers. 
Made by lead- 
ing manufactur- 
ers. You can't miss-these 
values are hits 
no matter how 

you look at them! 

CAN ELECTROLYTICS 
Capacity 
40 -40 -40 
250 -1000 
40 
60- 10 -10 -20 
80 -40 -10 
20 -8 -8 -8 
80 
15 -15 -20 
40 -10 -100 
10 -20 
10 -8 -8 -8 

DC Working Voltage 

CERAMICON KIT 
1 kit of 50 assorted 
ceramic discs, biplates, 
tubular condensers. All 
c ondensers popular 
sizes, sed T.V. and 

F.M. sets. A 
MUST kit 

List 
price 
$10.00 
$199 

Mfd. by 
SPRAGUE 
AEROVOX 

PHILCO, Ete. 
Price 

450-450-25 $ 99 
10-6 49 
450 .49 
450-450-450-150 .89 
450-450-450 99 
450-450-450-250 59 
500 79 
450-450-25 59 
450-450-200 79 
450-25 F.P. 39 
450-450-450-150 49 

Kit of 10 Assorted Electrolytic Condensers 
Consists of singles, doubles, triples and 39 quadruples, all of popular voltages and capa- 
cities -all standard popular brands. 

H i -Watt 
RESISTOR KIT 

Consisting of 5. 10, 
15 and 20 Watt 

vitreous 
type re- tors 
by Ward, 

1,14-- Filter 
CONDENSER KITSO 

150 V 
n( O to a pkg. min.) 

e t c. A Ki of 10 20.20. List 
top -flight Pr ce $15 ....$3.25 
buy! Ki of 10 40 -40. List 

$1.95 pr ce $15 $3.25 
Assorted Ki of 10 50 -30. List 
Kit of 20 price $15 ....$3.25 

National Turret 
T.V. BOOSTER 

Made by National, famed 
for quality and precision 
Communications equip- 
ment. Turret selects each 
channel. Completely self- 
contained including tube 
and selenium rectifier for 

A.C. operation. Housed in metal cabinet. 
In factory -sealed cartons with complete 
instructions. $9.95 List price $39.95 

FILTER CONDENSER 
20 -20 Mfd, 450 V. 

Color -coned leads. Ideal for use 
towhere impossible 

use metal cans. 
For top perform - 
awse 

at a gf e- 
y price. List 

price $2.40. 

25 Paper 
BY -PASS CONDENSERS 

An assortment of 

densers,, made by 
leading manufac- 
turers. Top qual- 
ity. Most popular 
sizes and volt- 
ages. Values .002 
to 2 MFD 200 
to 1000 VDC. 

OF 25 
KIT 99c 

VARIABLE CONDENSERS 
Mfd. by Philco, Radio Condenser, etc. 

2 Gang AM and FM 
contains 2 eparate tions 
for AM and 2 for FM with gad- 
der condensers. Attached a slug 
tuned hie% frequency coil 
whose plunger 

IS 
geared to 

condenser shaft. Pulley type 
drive wheel 89c 

2 Gang AM 3 Gang FM 
Eitu(pped with drum pulley 
and padders 

jÌ 
ii I 

FLY BACK 
TESTER 

"A Must for every 
Serviceman!" 

East, sure hori- 
zontal trouble- 
shooting. Respon- 
sive to as small 

1 defect s - 

turn shot. Testea 
1d 

while in 
Tests Continuity 
on yokes, coiss, 
s p k , 

switches. etc. 
Your Price $39.95 

ALL BRAND NEW PARTS! 
FILAMENT ISOLATION 

TRANSFORMER 
6.3 V B 1.2 A 

For damper use 
with 6W4, etc. High voltage 
insulation be- 

een primary i and secon- 
dary to with- 
stand h i g h 
v o l t a g e 

surge. Can be used for gen- 
eral replacement. 79c 

TRIMMER KIT 
Compression typo 
mica for radio, 
F.M., T.V. Very 
few du eltc t ionss 
Don't 
Chance pass you 
by! 99C 25 FOR.. List price -$1.75 

RCA Type 
FLYBACK 

TRANSFORMER 
Type 215T1 

Lowest net price 
elsewhere -$4.70 
At this give-away 
price, order in quantity while 
they are avail- 
able. Each .. 95c 

Vertical 
OUTPUT 

TRANSFORMER 
Very popular, used in most 
T.V. ts. Well -known manu- 
facturer. Matches vertical out- 
put tube to the deflection yoke. 
10 to 1 ratio. A terrific buy 
on a top 

Lust -price 955 - -$4.50 

BIG SAVINGS YOU CAN'T 
PASS 9 

Mfd. by TODD,S CKLE 
& other top Mfrs: 

Very good value, 
makes conversion profitable and 
simple. Get 'em 
while they're still 
around! ..$1.95 
List price -$7.50 
555 YOKE ...99c 

Horizont I 

Output TRANSFORMER 
Ty e 204T1 

A horizontal 
Output Trans- 
former designed 
for deflection circuits em- 
ploying, rf- 
oper ed high- voltage sup- 

plies. Intended for 50° mag- 
netic-deflection kinescopes. 
Used with RCA Deflecting 
Yokes 20101, 20102, Or) .r15 
20103 or 

prise-513.95 
201012.. .DL .7 

List prise- $13.95 

HIPO TV rectifier tube - 
replaces the 504 tube di- 
rectly! Makes pictures big- 
ger, brighter, larger and 
rcreases the gain in TV 

eceivers. 
HIPO 567 $1.39 

RESIST ORS 
(Assortment f 200) 

Standard RTMA Coded or 
Value Printed, Untosu- 
toted, 1/ Watt, 1 Watt, 
2 Watt. and Some 10 Watt. 
RAD -TEL SUPER BUY!!! 
Assortment of 200 
for 

List price- $1O.00 
1.39 

Kit of 
50 MICA CONDENSERS 

All ppular sizes of 
ucondensers. In 
lcer d silver 

Con Std Ction. For 
FM and $1.95 
List Lst price -$12.50 

American Makes 
Kit of 100 Insulated RESISTORS - r0 - 1 /I and t/ watt, 25 - 

l5 Watt. 
all 

25 
clean. 
- 2 Watt. All 

Goad 
value $2.65 

List price -$15 00 

Hi-Voltage 
T.V. CONDENSERS 

500 mmfd IoI{V.$ .39 ea. 
500 mmfd 15KV. .49 ea. 
500 mmfd 20KV. .49 ea. 
500 mmfd 30KV. 1.59 ea. 

Volume Control Kit 
Kit of 10 includes 

3 wire-wound, 2 dual 
post, 5 carbon 

The price of one (1) 
for the quantity of ten (101. Short and 
long shaft. 
PER KIT $1.79 

KNOB KIT (Choice Groups!) 
Assortment of home, auto, and 
T.V. knobs. All colors - plastic, 
wood and bakelite knobs. 
Bag of 50 ........... ..$1.29 
Super Bag of 100 extra val. 1.95 
Sells from 12f to 185 each. 

. e OLD FASHIONED SAVINGS! 
Cathode Ray 

TUBE REJUVENATOR 
Fits all makes of 
picture tubes. Com- 
p 

to install, oso 

tools needed. For 
A.C. parallel 
cuits. (Available for 

11 
- 
ts.) . ...$1.39 

YOUR OLD PICTURE TUBES ARE 
STILL USEFUL 

List price -$5.95 
Everyone is a potential user -10 

for $12.9 

Army - Navy 
HEADSETS 

Individually' 
boxed. Very sensitive. 
Meets both Army and 
Navy specifi- 
cations. 
Ea. per set $2.95 

List price -$16 00 

SPEAKERS-All-Standard Brands, Dynamic 
Sias Ohms Price 
3" 1000 79c 
4" 1800 79c 

5" 
4(tapped at 300) 

795 
(auto speaker) 

6" 2500 99e 
0x 1 e 6 1800 99 4 

4 x 6 2750 99c 5x7 1000 99c 
5 x 7 1800 - 99c 

x 7 2750 99c 
6" 90 1.49 
(with 6 6 output trans - 

8" 680 1.95 
(with 6V6 

output 
trans- 

6.5" 38 1.49 
Alnico V P.M. standard 

brand Speakers 
4" 1.47 oz with 50L6 
output transformer. 51.95 
5" 1.47 oz with 50L6 
output transformer. $1.95 
6" 2.15 0 .. ..$2.19 
4" .68 oz. with 50L6 
Output transformer. $1.89 
4 x 6 $1.95 
5" 2.15 

z 
$1.69 

71/z" 3.16 oz. Mopar 
$2.95 

8" 2.15 oz $2.95 
10" 2.15 oz. with 6K6 
output transformer. $3.95 
12" Magnavox $5.95 

_ Kit of BATTERY PLUGS TERMS: A 25/ deposit must accompany all 
orders- balance C.O.D. All chi monts F.O.B. 

Ó tilfU U Polariz d, 3, 4, 5, etc. $1.69 Irvington warehouse. Orders un er $10 -$1.00 so for D Handling Charge. Subject to prior sale. 

T.V., RADIO, and F.M. 
COIL KITS 

Kit for television service- 
men and experimenter con- 
sisting f width coil, peak- 

teeter, r1. s coil. 4.5 m.c. ratio de- 

kit Standard kitî.c. 
IF Cnil. TVit of ten 

(10) 99e 
TV. Sonor value; not duplicated. 

m5 -$1.85 
Broadcast and short- wave, midget to 
multi -band replacement coils. ils. 
BC. Standard kit of ten (10) 99c 
BC. Super value; not duplicated. 
Kit of 25 $1.85 
BC kits include RF, Osc., IF, and 
detector coils. 

SOLDER LUG STRIPS 

4564 Kit of 48 -very usable as- 
sortment of solder lug ter- 
minal 

i fine 
Brand new. 

LS- Comp. Kit of 48 .... CPO 
List price $4.00 

TERMINAL STRIPS 
Assortment of 50 ter - 
min al strips 

50 

type). Kit contains 

1:3) 
wide selection to meet 
every design. 895 

Kit of 50 O.7 

2, 3, 4 nd 5 screw 
strips. 

-V=Imuzt Send for 
FREE 

Illustrated 
PARTS 

CATALOG 

49c 

BIAS CONDENSERS 
5angamo, Aerovox, 

Cornell -Dubilier 
500 mfd 12V 

List Pr. $2..355 ea. 
Pkg. of 10....$2.95 

SPECIAL 
4 -50 mfd 8 -100 VDC 
Kit of 7 $1.29 

Hi- Voltage POWER SUPPLY 
4500 VOLTS 6 MA. 

12AU7 oscillator, 183 rectifier 
Completely wired, en- 
closed in shielded 

s 
metal case, removable 
cover. Use as R.F. 
high voltage supply. 
BRAND $2.95 N EW! 

Kit 
above-51.08 

for 

g 4,14 
Y 1 3 Gang 

with 
u perhet 

Complete Padders 
89c drum pulley drive 

Kit of 
Wafer Sockets 

Assortment of 
6, 7, 8 d 9 
pin sockets. 
These are brand 
new, standard 
manufacture. 
Kit of 50. $1.49 

70% to 90% OFF ON TUBES! 
All Tubes Individually Boxed! -1 Year Guarantee! -1 Day Service! 
Type Price Type Price Type Price 

0A2 .74 6BN6 .59 124Y7 .99 
0B2 .81 6806 .79 12646 .38 
0C3 .72 6BQ7 .90 12847 .60 
OD3 ' .70 6BZ7 .90 
OZ4 ' .55 6C4 .37 
1A5 .30 6C5 .39 
1A7 .47 6C6 .58 
14X2 .62 6CB6 .44 
1B3 .68 6CD6 1.11 
1B7 .30 6E5 .48 
105 .43 6F5 .39 
1E7 .29 6F6 .59 
1G6 .24 6G6 .52 
1H4 .30 6H6 .41 
1H5 .49 6J5 .43 
1L4 .46 6J6 .52 
1L44 .59 617 .43 
11E3 .59 6K5 .47 
1N5 .67 6K6 .37 
1P5 .57 6K7 .44 
1Q5 .58 6L6 .64 
1R5 .49 607 .45 
154 .59 654 .38 
155 .43 6S8 .53 
1T4 .49 6547 .43 
1U4 .49 65D7 .41 
1Us .43 6SF5 .46 
1V .53 6SG7 .41 
1X24 .63 6SH7 .49 
243 .30 6517. .41 
244G .24 65K7 .41 
2W3 .38 6517 .48 
2X2 .59 65N7 .52 
3A4 .45 65Q7 .37 
3E5 .46 65137 .45 
3Q4 .48 6557 -.42 
3Q5 .49 6T4 .99 
3S4 .49 6T8 .56 
3V4 .51 6U4 .60 
5U4 .50 6U5 .44 
5W4 .50 6U6 .59 
5Y3 .37 6U8 .61 
5Z4 .59 6V6 .39 
6464 .44 6W4 .44 
6AC7 .86 6W6 .44 
6AF4 .90 6X4 .37 
64G5 .48 6X5 .37 
6ÁH4 .57 6X8 .75 
6AH6 .73 6Y6G .48 
6415 .65 7A4 .47 
64 K5 .55 7A5 .59 
64L5 .38 7A6 .69 
64Q5 .39 7A7 .69 
6AQ6 .37 7ÁF7 .53 
64R5 .37 7B4 .44 
6455 .50 7B6 .69 
6476 .37 7C4 .59 
6A1.14 .68 7C5 .69 
64U5 .82 7E5 .59 
6AQ6 .38 7E6 .30 
64V5 .83 7E7 .59 
6AV6 .37 7H7 .59 
64X4 .53 7L7 .59 
6B4 .64 7X7 .70 
6B46 .39 7Y4 .69 
6647 .57 7Z4 .59 
6BC5 .49 12A8 .61 
6605 .59 124L5 .37 
6606 .45 124Q5 .52 
6BE6 .39 124T6 .37 
6BF5 .41 124T7 .66 
6BF6 .37 124U6 .38 
6BG6 1.25 124U7 .54 
6BH6 .46 124V6 .39 
6616 .43 124V7 .63 
6BK7 .80 124X4 .56 
6BL7 .83 124X7 .56 

12BD6 
1213E6 
12BF6 
12BH7 
12BY7 
12BZ7 
12C8 
12J5 
12K8 
12Q7 
1258 
125A7 
12SF5 
125J7 
12SK7 
12517 
12SN7 
12507 
125117 
12V6 
12X4 
14AS 
14AF7 
14H7 
1417 
14W7 
19BG6 
19C8 
19T8 
19V8 
24A 
254115 
25806 
25L6 
25W4 
25Z5 
26 
27 
35 
3565 
35C5 
3516 
35W4 
35Z3 
35Z4 
35Z5 
36 
41 
42 
43 
45 
45Z3 
45Z5 
5065 
SOCS 
5016 
50Y7 
53 
57 
58 
7017 
76 
77 
78 
80 
83V 
85 
117L7 
117Z3 
807 
866A 
1274 
2050 
1000FM 

.45 

.39 

.39 

.63 

.65 

.65 

.34 
.42 
.59 
.59 
.62 
.65 
.50 
.67 
.63 
.47 
.52 
.56 
.49 
.46 
.38 
.59 
.59 
.59 
.30 
.30 
.95 
.70 
.69 
.79 
.39 
.83 
.79 
.39 
.59 
.66 
.45 
.39 
.58 
.40 
.39 
.41 
.37 
.59 
.47 
.47 
.39 
.42 
.42 
.55 
.55 
.44 
.49 
.43 
.39 
.61 
.50 
.24 
.58 
.60 
.97 
.44 
.57 
.47 
.35 
.68 
.59 
.99 
.37 
.99 

1.39 
.30 
.89 
59 
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Reeíacue S,teeia.td 
FILTER CHOKE -10 HY 

400 MA. 90 OHMS 
3500 VDC. Test 88 

HERMETIC SEALED 
Size: 5t /a Lx41/ Wx4H 

A LOT OF SUDS" TO DO A LOT OF WORK 
HIGH CURRENT Fila- 
ment Transformer. Pri. 
105 -125 Vac 60 cy 1 
Phase Sec. SV @ 190 
Amps. .97KVA. Insu- 
lated for 35 KV RMS. 
Just the thing to light 
UP those 304TL's. Also 
ideal for welding, thaw- 
ing frozen pipes, etc. 
Wt. 80 lbs. $29.50 

7 "x10 "x12" FOB Phila 

OIL FILLED CONDENSERS 
MFD VDC PRICE MFD VDC PRICE 

2 400 50.55 3 2000 $3.75 6 400 .85 S 2000 7.95 
1 600 .55 12 2000 8.95 
2 600 .69 2 4000 7.95 
3 600 .95 1 5000 4.88 
4 600 1.65 1 6000 9.95 4.4 -4 - 600 2.50 .02 -.02 7000 1.55 
5 600 1.65 .1 7000 1.79 
6 600 1.85 075-.075 8000 6.50 
8 600 1.85 1 10KV 29.50 

10 600 3.25 1 15KV 45.00 
50 600 7.95 .075 16KV 8.95 

1 1000 .69 .25 20KV 19.95 
2 1000 .95 .001 50KV 24.50 
4 1000 1.59 .025 50KV 42.50 
.3 2000 1.30 .2 50KV 85.00 
1 2000 1.95 .25 50KV 95.00 

STORAGE BATTERIES -SHIPPED DRY 
BB54 Willard plastic case. Built in charge indi- 
cator 2V 20 amp hrs. 4x3x51/ Hi...51.95 EA. 
8B212/U -2V 40 amp. hrs. 6e/sx23/sx41/ 

EA. 52.35 
NT -6 -6V 3.5 amp. hrs.- 31/2x13/4x2a/s 

EA. $1.95 

RG -8 U Brand New Govt. Surplus 100 ft. coil .55.95 
32 MFD 2500 VDC Fotof lash Condenser....$15.80 
2X2 TUBES RCA 2 for 1.00 
6SN7 TUBES SYL or Kenrad 3 for 2.20 
SBPI CATHODE ray tube 5.50 
1 MEG 1W 1hs Pree. Resistor WW 1.50 
GEAR ASST. 100 gears, bushings, etc. 6.50 
HARDWARE ASST. 5 lbs. nuts, bolts, etc. 2.00 
200 ASSORTED resistors i/ W all insulated 2.50 
10 MA DC Meter 3" Rd. DeA it it31O 3.95 
1 MA DC Meter 3" Rd. Dejur ít310 5.75 
1 MA DC Meter Fan type 4" scale 3.95 
5 AMP AC Meter 4" Rd. JBT L*432 4.11 
500 MA DC Meter 21/." Rd. G.E. 2.95 
30 VDC Meter 21/." Rd. G.E. 3.95 
500 MICRO amps DC Meter 21/" Rd. Sun 4.30 
GLYPTAL CEMENT G.E. X1286 Qt. can 1.15 
AT- 4 /ARN -1 Altimeter Antenna NEW 9.75 
RT- 7 /APN -1 Altimeter Exc. Used 25.00 
WE D 171584 Mercury Relay 8.75 
AT -48 /UP 3 CM Horn Antenna 9.95 
INVERTER 6VDC to 11OVAC 60 Cy 75W 22.95 
BK 7B Sensitive Relay 4000 ohm 1/2 Mil SPDT . ea 1.75 

AIRCRAFT GENERATORS 
OUTPUT -115 VAC 19.4 AMPS 800 -1400 CY 

1 PH. PLUS 30 VDC 60 AMPS New......529.50 
OUTPUT 30 VDC 15 AMPS 2500 -4500 RPM 

9" L x 5" DIA SPLINE SHAFT 3/4 x 11/2 ". 
WT. 16 lbs. NEW 15.50 

OUTPUT 28 VDC 140 AMPS 2500-4500 RPM 
New 38.50 

SOUND POWER PHONES 
Sound Powered Handset 

TS -10 TYPE 
Uses no batteries or ex- 
ternal power source. Ideal foV 

farms, construction projects T connecting i ng outbuild- ings, extensions, etc., includes 5 ft. 48 $9. cord. Each .7 U 

SOUND POWERED HEAD & CHEST SET 
Navy type M head and chest set. Brand new. For 
work requiring free use of hands. Heavy duty-con- 
sists of headset with 2 phones and chest $14óó mike. Includes 20 ft. rubber cord. Each D O 
Same as above except used exc. cond. Each $5.95 

COAXIAL CABLE CONNECTORS 
Full line of JAN approved coaxial connectors in stock. 

83-1AC $0.42 PL-274 $1.10 UG-88/U $0.90 
83.1AP .30 PL-275 2.10 UG-89/U 1.10 
83-IBC .35 50-239 .40 UG-102!U .80 
83-IF 1.10 UG-13/U 1.70 UG-103/U .68 
83-1H .12 UG-18B/U 1.05 UG-104/U 1.40 
83-1HP .22 UG-20B/U 1.60 UG-105/U 1.50 
83.1J .73 UG-21/U .85 UG-106/U .15 
83-1R .40 UG-21B/U 1.00 UG-107B/U 2.75 
83-1RTY .65 UG-210/U 1.05 UG-146/U 2.00 
83-1SP .45 UG-21D/U 1.45 UG-167/U 3.75 
83-1SPN .50 UG-22/U 1.30 UG-175'U .12 
83-1T 1.30 UG-22A/U 1.60 UG-176/U .12 
83-2AP 1.95 UG-22B/U 1.20 UG-185/U .95 
83-2J 2.10 UG-23/U 1.20 UG-196/U 1.65 
83-2R 1.65 UG-23B/U 1.50 UG-203/U .65 
473-22AP 1,40 00-230/U 1.10 UG-224/U 1.15 
83-22F 2.10 UG-24/U 1.30 UG-255/U 1.95 
83-22J 1.40 UG-27/U 1.25 UG-260/U .85 
53-22R .68 UG-27A/U 2.25 UG-261/U 1.10 
83-22SP .80 UG-27B/U 2.95 UG-262/U 1.10 
83-22T 1.95 UG-28A/U 2.95 UG-273/11 1.45 
83-168 .12 UG-29B/U 1.75 UG-274/U 2.30 
83-185 .12 UG-30/U 2.30 U0-290/U .90 
CW-123A/U .45 UG-57B/U 1.85 UG-281/U .95 
M-358 1.30 UG-58/U .70 UG-306/U 2.65 
TI-359 .30 UG-58A/U .90 UG-414/U 1.95 
M-359A .65 UG-59A/U 1.90 UG-499!U 1.25 
PL-258 .75 UG-83/U 1.75 UG-625/U 1.35 
PL-259 .45 UG-85/U 1.65 Quotations on 
PL-259A .50 UG-87/U 1.40 All Other Types 

NEW COAXIAL CABLES JAN APPROVED 
Price Per Ft. Price Per Ft. 

RG 8/U 121/20 RG 58 /U 71/2¢ 
RG 59U RG 11U 

RG 22/U .......19é 2¢ RG 62/U 9f 
Deduct 20% 500 ft. or more of e type. 

TERMS -Cash With Order or 25% Deposit -Balance 
C.O.D. Net 10 Days to Rated Accounts. All Prices 
are Net F.O.B. our r Warehouse. 

Send for our Latest Bargain Catalog, 

ILA NC,:R(HrA`NDIZfNG 
2219 ARCH ST., PHILA. 3, PA. 
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quency trimmer is used to set the 
local oscillator on channel 14 fre- 
quency. This trimmer is adjustable ex- 
ternally from the rear of the tuner. A 
high- frequency tracking fin is located 
near the tuning condenser plates 
(TCi) and is set on channel 83 fre- 
quency. In later production tuners, 
tie high- frequency tracking fin is re- 
placed by a trimmer, which is adjust- 
ed at the factory externally the same 
as the. low- frequency tracking trim- 
mer. 

The mixer uses a special u.h.f. tri- 
ode connected as a grounded -grid am- 
plifier. The 6AM4 tube is designed 
with low interelectrode capacitances 
and multiple grid pin connections to 
reduce lead inductance in the tube. 
The control grid and the multiple pin 
connections, spaced around the tube 
base, serve as a shield between plate 
and cathode. In addition to this, any 
energy fed back to the cathode is out - 
of -phase and oscillation will not occur. 

Coupling loop CL3 and condenser C2 
feed the u.h.f. signal and oscillator in- 
jection voltages to the cathode of the 
mixer stage. C1 and Ri provide cathode 
bias. The two voltages mix within the 
6AM4 tube and the resultant fre- 
quency appearing in the plate circuit 
is that of channel 5 or channel 6 
(v.h.f., 76 mc. to 88 mc.). Transformer 
T1 and the mixer tube plate -to- ground 
capacity resonate at this first conver- 
sion frequency to form the mixer plate 
Load impedance. A balanced 300 -ohm 
output impedance is also provided by 
tapped transformer T1. The d.c. block- 
ing is accomplished by coupling con- 
densers C1 and Ca. Proper matching to 
the v.h.f. antenna is furnished for ap- 
proximately 12 mc., so that either 
channel 5 or 6 can be used to receive 
the output of the u.h.f. tuner. 

There are three series of chassis in 
the Admiral 1954 line. One of these, 
the 23 series, was described in this 
article. The second, the 22 series, dif- 
fers principally from the 23 series in 
the design of the horizontal deflection, 
system. Furthermore, because of this 
difference, the 22 series chassis re- 
quires only one low- voltage rectifier 
whereas the 23 series uses two. The 
third series of chassis is the 19 series 
and this is quite different from either 
of the other two. For one thing, it 
possesses 19 vacuum tubes against 22 
for the 22 series and 23 for the 23 
series. Other differences include a 
somewhat narrower video i.f. band-. 
pass, use of the synchroguide a.f.c. 
system, a modified a.g.c. system, and a 
simpler sound system. All series, how - 
ever, are available with the u.h.f. 
tuner, if desired. 

All Admiral combination u.h.f.- 
v.h.f. receivers come equipped with 
two built -in antennas; one for u.h.f. 
and one for v.h.f. The v.h.f. built -in 
antenna is connected to the two lower 
antenna terminals at the top rear of 
the high -voltage cage, and the u.h.f. 
antenna is connected to the two upper 
terminals. If the set is positioned 
properly, external antennas may not 
be required. 30 

Mac's Service Shop 
(Continued from page 74) 

in the past that worked pretty well. 
This unit here, however, is representa- 
tive of several new all- electronic re- 
mote controls that are being placed on 
the market by various manufacturers 
at this time; and these new units have 
several things to recommend them. In 
the first place, they can be installed 
easily and quickly and do not interfere 
with the normal operation of the re- 
ceiver. It is a well -known fact that 
you can do a better job of adjusting a 
picture from the viewing position. 
That is proved by the wide use of that 
earliest form of remote control: a wife 
in her easy chair instructing her hus- 
band at the set exactly how to set the 
volume and contrast controls. Unless 
you are a contortionist, it is practi- 
cally impossible to set the controls on 
the set without blocking the view of 
some of the watchers. Finally, a re- 
mote control unit fits in beautifully 
with the radio -phonograph -TV custom 
installations that are becoming so pop- 
ular these days. 

"I have been thinking these control 
units would be a good item for small 
shops such as ours to stock and sell," 
Mac said musingly. "They are small 
and take up very little room. Every 
owner of a set we repair is a potential 
customer. We have the jump on an 
ordinary store because only a service 
technician is in a position to install 
them. 

"A technician friend of mine reports 
a kind of sneaky but effective way he 
has of selling them. When he has to 
remove a tuner and send it in for re- 
pair, he temporarily installs one of 
these units so the set can be used 
while the tuner is away. He says not 
a single set owner so far has let him 
remove the remote control when the 
repaired tuner is returned. ". 

"Say, I think I know another use for 
that remote control unit," Barney ex- 
claimed. "Suppose I run the output of 
that coax line through a blocking con- 
denser into the antenna connections 
on my communications receiver tuned 
to twenty -one megacycles. Then a 
short piece of twin -lead, run through 
a high -pass filter to the tuner's an- 
tenna terminals ought to make a 
dandy probe for detecting TVI- causing 
harmonics leaking out of any trans- 
mitter. The receiver's S -meter would 
show instantly any change in the 
strength of those harmonics." 

"It would probably work," Mac said 
with a grin; "but you remind me of a 
guy who can't watch a steam shovel at 
work without thinking about how he 
could use it to dig his garden po-. 
tatoes." 

Barney wandered across to the 
bench and picked up a large red - 
backed book lying by Mac's elbow. 
"What's this ?" he asked. 

"Handle that with care," Mac 
warned. "I had a heck of a time bor- 
rowing that copy. It contains the in- 
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3 magazines in Ì 
The RADIO-ELECTRONIC ENGINEERING 

Edition of RADIO & TELEVISION 

NEWS is now three magazines in one! 

A special engineering edition of RADIO 
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SCHULMAN 

director of 
service for 

and chairman, 
service committee, 

RETMA 
says: 

... a product as complex 
as a television receiver 
cannot possibly be 
maintained satisfactorily 
without timely, under- 
standable and helpful 
service information. 
"...it it is only through the 
efforts of the experts in the 
field, like yourself, that 
servicemen can expect a 
steady flow of all- inclusive 
service information. 
"We have found your 
publications to be 
consistently high in 
quality and integrity. 
We particularly single 
out your current Parts 
Replacement Information 
program as a service 
to the industry." 

Rider *TEK- FILE -NOW, only 
$1.50 per pack! ( at your jobbers ) 

Try a pack. If you're nor 
satisfied, return the pack 

within 7 days and your 
money will be refunded. 

* Dependable TV replacement parts 
listings starting with pack 57 
and TV 10 

JUST OUT TV 12 
Announcing ! 

RIDER RADIO MANUAL 23! 
Out in February, Up -to- the -minute in- 
formation on all home AM, FM radios 

built during 1952 and 1953. 

JOHN F is _R PUBLISHER, INC. 
480 Canal Street, New York 13, N. Y. 
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' formation RCA presented to the FCC 
when they were seeking approval of 
their color television system." 

"What kind of information ?" 
"Jost about any sort you can think 

of, f :om detailed engineering descrip- 
tion of the apparatus used in trans- 
mitters and receivers to purely per- 
sonal opinions of the observers." 

"I've read a lot about color tele- 
vision," Barney remarked, "but I have 
never seen anything about how color 
rece'vers are going to compare with 
black and white sets in fringe areas. 
How will color reception be affected 
by things like adjacent channel inter- 
ference and noise ?" 

Mac took the book from Barney and 
flipped the pages to a section near the 
center. "Ah, here we are," he said. 
"Color and monochrome sets are about 
equally susceptible to co- channel in- 
terference and to lower adjacent chan- 
nel interference. Color sets, though, 
are a little more disturbed by upper 
adjacent channel interference. Color 
reception, too, is a little more sus- 
ceptible than monochrome to random 
noise. However when the noise is of 
the impulse type, such as is produced 
by an electric razor, one type of re- 
ception is not bothered any more than 
the other. And for good measure, I 
might add that observers decided 
multi -path reception -`ghosts' to you 
-interfered a trifle more with the 
enjoyment of color reception. The im- 
portant thing is, however, that in ev- 
ery comparison of the effect of inter- 
ference on color and black and white 
receivers, the difference was slight." 

"That must be a pretty complete 
report," Barney conceded, "but let's 
give it one more acid test. See if it 
can answer the same disturbing ques- 
tion everyone pops at me when I try 
to -:alk about color television : What 
color is the snow ?" 

A. slow grin spread across Mac's 
wrinkled face. "I know the answer," 
he said, "but I must confess I did not 
fine. it in the book. I thought I knew 
what color it would be, but I was not 
sure; so when everyone out here in 
the fringe area kept asking the 
sanie question, I wrote to RCA and 
asked them. They came right back 
with a telegram, which made me feel 
that I was getting serious considera- 
tion of a rather silly question; but 
now we have an authoritative answer 
rig'ot from the horse's mouth. 

"As we might have suspected, snow 
on color television can be, and is, any 
color through the whole spectrum. 
Sir ce it is a manifestation of random 
noise, it affects the color circuits as 
well as the others; and this results in 
the snow's appearing as multi -hued 
sparkles of light." 

Barney heaved a big sigh of relief. 
"It may be a silly question, but I'm 
surely glad they answered it. You 
can't imagine the awful thing it was 
doïng to my ego to have to say, 'I 
don't know,' every time someone asked 
about the color of the snow. Now I'll 
just snap, 'It's technicolored, of 
course!' " 30 

VIII o. 7 
In FT 241 -A Hold- 

file 

I¿4 
MC ` freq. Listed 

Harmonic 
ers-1/2 in. Pin by fundamental ,: 
SPC. These are freq. with frac - designated 54th tions omitted. 

NOTE FREEEGPFTCOFFERUBELOW. 

COMPLETE SET -80 CRYSTALS 
Ranging from 370 -516 Kc., 5411, 

6. 
y 

Harmonic, INCLUDING 500 Kc. & {Vi 

455 Kc. crystals. Only....Per set 

COMPLETE SET -120 CRYSTALS 
Ranging from 370 -540 Kc., 72nd 
Harmonic. PLUS 500 Kn. & 455 
Kc. crystals. Only Per set $9.95 

200 KC. CRYSTAL Ea. 51.75 
500 KC. CRYSTAL Ea. .75 

1;000 KC. CRYSTAL Ea. 2.75 

rFREE Wé1Y s1s°OÓP osd¢r0for r 
cevstis 

With 
1 

MISCELLANEOUS BEST BUYS 
LTRA- VIOLET COCKPIT LAMP. Used..$1.95 
ILLOW SPEAKER. Used 1.95 
CURD POWERED 2 -WAY COMMUNICATION 

SET. With 50 ft. of wire. Palm type. Excel. 
cond. $3.35 
V. TRANSFORMER. Pri. 110 V. @ 2 amps. 
New $1.95 

SPECIAL! 12 V. 35 AMP GENERATOR 

I 
Ideal for mobile rig. Used. ONLY..$3.55 

SILVER CIRCLE TUNER. Used. 
Ea. ..$1.25 3 for .........$2.95 
GUY LINE: Ideal for TV and radio tower. 

Heavy duty, with turnbuckle on one end. 
New. Approx. 40 ft. length $1.25 
30 Lengths (40 ft. ea.) 9.95 

APS -13 TRANSCEIVER, Complete with tubes and dynamotor. Easily converted to 420 
MC. Excellent cond. $14.95 

PE -73 DYNAMOTOR. Used. As is $3.49 
BARBEQUE MOTOR. AC. New 9.45 

SPECIAL COMBINATION! 
WILLARD 6 V. plastic storage battery for 
model control equipment. Uses standard 
electrolyte. NEW. (Orig. sold for $2.49.) 
PLUS REVERSIBLE MIDGET MOTOR. Op- erates on 11/2-6 V. at top speed of 10,000 
RPM. 

n(Or ón1ÿ 
rice $1.95). NEW. B H units 

All merchandise sold as i 

Prices net F.O.B. Los Angeles. 
All items subject to prior sale. 

J.J. GLASS ELECTRONICS CO. 

1615 S. MAIN STREET 
LOS ANGELES 15, CALIF. 

NORMRDDIE & RADIO ELECTRIC 

has 

532 CANAL STREET 

NEW ORLEANS, LA. 
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BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICING 

Television Servicing 
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Color Alignment 
(Continued from page 54) 

transmitted, the white portion serves to 
allow color brightness adjustment. On 
the color test pattern the relative in- 
tensity of each primary color, not the 
hue, is dependent on the color contrast 
control setting. As a check on this 
adjustment observe the yellow portion 
of the test pattern to find any unbal- 
ance in the color contrast control set- 
ting. To sum up, the brightness con- 
trols are balanced out to obtain white, 
and the contrast controls are set for 
relatively equal color intensity and the 
correct shade of yellow. 

Tri -color Tube Adjustments 

Single gun color picture tubes are 
not much more difficult to adjust than 
ordinary picture tubes, therefore, this 
discussion is limited to the tri -color 
tube and its equivalents. 

On any color tube the conventional 
adjustments for vertical linearity, 
height, width, and horizontal linearity 
are the first steps towards obtaining a 
picture. All these adjustments can be 
made by electrical controls on the 
chassis, without affecting the position- 
ing of any of the components on the 
picture tube. In color TV the linear- 
ity, height, and width must be much 
better than in monochrome receivers 
and these adjustments should be made 
carefully and precisely. In addition to 
the conventional adjustments, a num- 
ber of special color controls and set- 
tings are required at the tri -color tube. 
One type of adjustment is the physical 
placement and setting of the various 
components around the neck of the 
tube; the second series of adjustments 
are electrical controls for the opera- 
tion of the tube. 

In Fig. 7 are shown the various com- 
ponents mounted on the RCA tri -color 
tube. The purity coil assembly is placed 
next to the tube socket. This assembly 
consists of three parts: the outer 
shield, which is a magnetic shield and 
is usually grounded; the purity coil it- 
self (shaded portion); and three 
threaded magnets. These three mag- 
nets are spaced 120 degrees apart and 
should be located directly over each of 
the three electron guns. Before start- 
ing the adjustment procedure, set all 
three brightness controls for zero 
brightness, set the convergence and 

Fig. 7. Tricolor picture tube setup. 

FIELD NEUTRALIZING COIL 

3 MAGNETS MAGNETIC SHIELD 
120 °APART 

TUBE 
I 

PURITY COIL 
SOCKET 

MAGNETIC- 
SHIELD ISOMA. DEFLECTION 

YOKE 

+20KV MA 

February, 1954 

"Of the very best!" 
-HIGH FIDELITY MAGAZINE 

FISHE 
SERIES "50" 

It is only natural that more than one manufacturer will claim his 
product is the best. For that reason it remains for you to be the judge. 
We say- demand the specs. Then check workmanship, performance 
and beauty of appearance. If you do all these things, the answer will 
inevitably be ... THE FISHER SERIES "50." There is no finer made. 

FISHER Master Audio Control 50 ICS 

"One of the finest units yet offered to the enthusiast or audio engineer." 
-Radio and TV News. Can be used with any amplifier. IM distortion virtu- 
ally non -measurable. Complete, professional equalization settings and tone 
controls; genuine F -M loudness control; five inputs, five independent input 
level controls, two cathode follower outputs. Self- powered. 

Chassis, $89.50 With blonde or dark cabinet, $97.50 

FIR FM -AM Tuner MODEL 50 -R 

MODEL 50 -RT 

Features extreme sensitivity (1.5 my for 20 db of quieting); low distor- 
tion (less than 0.04% for 1 volt output); low hum (more than 100 db below 
2 volts output.) Armstrong system, adjustable AFC with switch, adjustable 
AM selectivity, separate FM and AM front ends (shock- mounted), cathode 
follower output, fully shielded, aluminum chassis, self -powered. $164.50 
Model 70 -RT, same as Model 50 -R, but including tone controls, phono- 
graph preamplifier -equalizer, and loudness balance control. $184.50 

F EHER 50 -Watt Amplifier MODEL 
50 -A 

Truly the world's finest all- triode amplifier, yet moderately priced. 
100 -watt peaks! Less than 1% distortion at 50 watts (.08% at 10 watts.) 
IM distortion below 2% at 50 watts. Uniform response within .1 db from 
20 to 20,000 cycles; 1 db, 5 to 100,000 cycles. Hum and noise more than 
96 db below full output. Quality components throughout. $159.50 

Prices slightly higher west of the Rockies 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORPORATION 39 EAST 47th STREET N. Y. 
A1 I l l l aijjtll l l 111 I l l t 

151 

www.americanradiohistory.com

www.americanradiohistory.com


38' Alin 
NEED MAINTENANCE! ANCÉ I 

Make frequency and FM deviati n checks on unlimited 
numbers of channels with ust these 2 meters! 

LAMPKIN 105 -B MICROMETER 
FREQUENCY METER 

Uses one crystal to measure all trans- 
mitters from 0.1 to 175 mc. Gives 
readings of percent error from assigned 
frequencies. Acts as precision CW 
signal generator for receiver final 
alignment. 

PORTABLE - Width less than 13" .. . 

weight less than 14 lbs., each. 

MEET FCC REQUIREMENTS -for mobile - 
service checks. 

For low prices... and technical data... 
mail coupon today! 

LAMPKIN LABORATORIES, INC. 
Bradenton, Florida 

LAMPKIN 205 
FM MODULATION METER 

Direct indication of peak voice devia- 
tion, 0 -25 kc positive or negative. Tun- 

able! 25 -200 mc. in one band. Doubles 

as relative field- strength meter. Built -in 
speaker. Jack for oscilloscope. 

rLAMPKIN LABORATORIES, INC. 
I MFM DIVISION 
I BRADENTON, FLORIDA 

Without obligation, please send me 
! data on Lampkin meters. 

Name 

Street 

City State 

For Values You Know 
Check These from 

$$ HARJO $$ 
APS 13 COMPLETE 420 MC RADIOPHONE 
when converted with 
o u r asy- to- follow 
schematics and in- 
structions. Range 
most cases equal to 
2 meters. Fine for 
short-distance e o m 

unication, ranches, 
farms, $ A Y 7r1 etc. DN 
Com514.95 e ith value 

sec- 
tions, conversion book- 
let, and 30 MC I.F. 
strip, less tubes, dyna- 
motor. 

Power Supply Kit 
Supplies 24 V. AC for 
filaments and 250 -300 V. 
DC for plate $r1 9Ç Supply aa77 JJ 

CERAMIC 
Kit of 100 asstd. (25 mmf to .001 
mfd). Brand new. Standard brands. $10 value. postpaid 

SPECIAL VALUE 
954 ACORN TUBES & SOCKETS 

All new. 4 sets 

Brand New POWER TRANSFORMERS 
110 V. 60 cy. primary 
150 V. 30 MA secondary 
6.3 -1 Amp. Fil. 
FB for grid dip kits, test equip., etc. 

79s 
SPLINED TUNING KNOB -only 59c ea. 

Really hard -to -find, but we have it. Fits BC -453, 
BC -454, and other 274N receivers. ¡ 
PROP -PITCH MOTORS (See Feb. '53 

D17..75 issue Radio -TV News, p. 66) ID .7:/ 
MICRO SWITCHES, new 4 for 51.00 

SCOPE TRANSFORMERS -$2.95 
Prim. 110 V., 60 cyc. 
Secondary 3500 V.. 25 ma., 10 KV ins. 
Shipping wt. 15 lbs. 

MORE CASH for your equipment! No haggling. 
Cet what you want. Write today! 
Write for FREE Surplus Catalog 

All Shipments F.O.B. warehouse. 

HARJO SALES CO DRA 
4109 Burbank Blvd., Burbank, Calif. 
P. O. Box 1187, Magnolia Park Sta. 

Cable: Hario Phone: Rockwell 9 -2411 
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New 1954 Edition Covers All 
Latest Developments, 

Including UHF and Color TV! 

TELEVISION 
gEBtuIVi 

All New! 2nd 

Revised Edition 

TRANSISTORS 

COLOR 
UHF and LATEST 

T'Y CIRCUITS 

TELEVISION 

SERVICING 
by Walter H. Buchsbaum 

Get this brand -new, complete handbook for sure -fire working 
knowledge of TV installation, main- 
tenance and trouble-shooting. Tells 
you step-by -step procedures for au- 
dio IF alignment, video IF align- 
ment, aligning RF amplifiers, mixers, 
oscillators, etc. All possible de- 
fects classified for ready reference, 
thoroughly analyzed to show what 
is wrong and why and what 
to do to correct the defect. No 
mathematical knowledge needed! 
Part 1- Principles of TV 

e 
ceivers, 

including all new 82 channels. Latest data andillustra- 
tion,. on UHF tuners, converters and antennae. Separate 
chapter covers the new, all electronic color TV system, 
expl.fins for the first time all the standards, circuits and 
color' picture tubes. Transistors, theater TV, industrial 
TV, etc. 
Part II- covers latest installation and alignment tech- 
niques for all receivers. Both UHF and VHF alignment 
data for the newest TV models are given. Antenna in- 
stallation, fringe area reception and apartment house in- 
stallations are described. 
Part Ill -the trouble- shooting section. Defects are classi- 
fied according to symptoms and a detailed step -by -step 
procedure is given for locating and repairing all possible 
trou fie. 

USE IT 10 DAYS FREE 
Coupon below brings you "Television Servicing" on FREE 
trial for 10 days, without obligation. Mail it NOW. 

rPRENTICE -HALL, INC., Dept. R -RTN -254 
70 Fifth Ave., New York 11, N.Y. 
Sind me, for 10 DAYS' FREE TRIAL, "Television 
Servicing." I will return it in ten days and pay 
er thine -or keep it and send $5.95 (plus few pennies 
postage) in full payment. 

N.1ME 

ADDRESS 

CITY STATE 
SAVE! Send $5.95 with this coupon, 

and we'll pay postage and packing. 

focus controls at their center positions, 
and set the purity coil and field neu- 
tralizing coil controls for zero current. 
Unscrew the three magnets on the 
purity coil assembly to provide mini- 
mum field. With high voltage on, ad- 
just each of the brightness controls to 
obtain a raster. Next, connect a sig- 
nal, monochrome or color, and adjust 
the focus controls to get focus over the 
entire screen. Check height, width, 
linearity, etc. as in monochrome re- 
ceivers without regard to color. 

To adjust for color purity cut the 
blue and green guns off, remove the 
test signal, and rotate the purity coil 
while adjusting the current through it 
until the center of the screen shows a 
uniform red pattern. The position of 
the deflection yoke along the neck of 
the tube will have a great effect on 
the purity of the red field along the 
edges. Another adjustment to be made 
for edge purity is the amplitude and 
direction of current through the large 
field neutralizing coil. When the op- 
timum red field is obtained, check the 
green and blue fields next. It may be 
necessary to touch up some of the pre- 
vious adjustments for best results on 
all the three colors. Recentering of 
the raster may also be necessary after 
the purity adjustments. To adjust the 
three beam positioning magnets, a dot 
pattern generator is helpful. The posi- 
tion of each magnet is set so as to 
produce a small equilateral triangle 
made up of three adjoining color dots. 
Each magnet also affects the position- 
ing of the other two beams so that a 
number of touch -up adjustments may 
be necessary. The d.c. convergence 
voltage is set so that three color dots 
near the center of the screen are clear- 
ly visible. After they have been brought 
to an equilateral triangle, the conver- 
gence control can be reset to produce 
a white spot at the center. 

The d.c. convergence and focus con- 
trol should be set for best convergence 
and focus at the center, while the dy- 
namic convergence and focus controls 
are adjusted for best over -all focus and 
convergence. Each setting of the con- 
vergence control may require a touch- 
up of its corresponding focus control 
and vice versa. When it is possible to 
obtain optimum convergence and focus 
all over the screen by merely setting 
the d.c. controls, the dynamic controls 
have been properly adjusted. 

When all the adjustments have been 
satisfactorily made, examine the pic- 
ture critically, with a signal, without 
a signal, and with each single gun 
operating alone. It may well happen 
that after other adjustments are made, 
the color purity is off and each of the 
purity adjustments must be reset. Cen- 
tering, width, or height may also be 
off, requiring further adjustment. 

Setting up a tri -color tube for cor- 
rect color reproduction is not a simple, 
five minute job, but requires time, 
patience, and know -how. A complete, 
detailed article could be written about 
purity adjustments alone or about the 
operation of the dynamic convergence 
circuits. This article only furnishes 
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CRE p epares you 

quickly for success in 

The future is in your hands! 
The signs are plain as to the future of the trained men in the electronics 
industry. It is a tremendous industry, and -at the present time there are more 
jobs than there are trained men to fill them. But -when there's a choice between 
a trained and untrained applicant, the trained man will get the job. Your 
biggest problem is to decide on -and begin the best possible training program. 

CREI Home Study .. . 

The Quick Way to Get There. 

Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time- tested CREI procedure 
can help you, too -if you really want to 
be helped. CREI lessons are prepared by 
experts in easy -to- understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 

Industry Recognizes 

CREI Training. 

CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 

good -paying positions with America's 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio- electronics -tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Co rporation; 
Columbia Broadcasting System ; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans -Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 

Benefits Felt 

Right Away. 

Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 

3224 16th Street, N.W. Washington 10, D.C. 

February, 1954 

BROADCASTING 

TELEVISION 

MANUFACTURING 

III COMMUNICATIONS 

t SERVICING 

AERONAUTICAL 

ELECTRONICS 

CREI also offers 

Resident Instruction 
at the same high technical level - 

day or night, in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog. 

INFORMATION FOR VETERANS 
If you were discharged after June 27, 1950 -let the 
new G. I. Bill of Rights help you obtain resident 
instruction. Check the coupon for full information. 

Get this fact -packed booklet 

today. It's free. 
Called "Your Future in the New 

World of Electronics," this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need to judge and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest - your 
future - is up to you. 

MAIL COUPON TODAY 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 112 -A, 3224 16th St., N.W., Washington 10, D. C. 

Send booklet Your Future in the New World of Electronics" and course outline 

CHECK TV, FM & Advanced AM Servicing Aeronautical Radio 
FIELD OF Practical Radio Engineering Engineering 
GREATEST Broadcast Radio Engineering (AM, FM, TV) 
INTEREST Practical Television Engineering 

Name 

Street 

City Zone State 

Check-0 Residence School Veteran 
a 
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HARVEY 
for Civilian Defense 
COMMUNICATION 

EQUIPMENT 

GONSET 
"COMMUNICATOR" 

A complete two -way station 
for 2 meter band operation. 
Suitable for mobile or fixed 
location use. Receiver is a 
sensitive superheterodyne 
with built - in noise clipper 
circuit and 6BQ7 Cascode rf 
stage. Transmitter uses 2E26 in 
final 15 watts input. Employs 
8 mc. crystals for stability, 
and has a range of over 100 
miles. Operates on either 110 volts AC or 6 volts 
DC. Weight approx. 16 pounds. 
Complete with Tubes (less crystal 
andmicrophone) ................................ ...................... . $209.50 
Deluxe Model. All features as above, plus: 
earphone jack, built -in adjustable squelch, 
and new ventilated cabinet $229.50 

Deluxe 

Transmitter 

Kit 

JOHNSON 

VIKING II 100 WATTS ON PHONE 
130 WATTS ON CW 

Every desirable feature has been included in this 
outstanding transmitter: BAND -SWITCHING to all 
amateur bands, from 160 through 10 meters .. . 

TVI suppression . . 100% AM modulation . 

PARALLEL OUTPUT 6146 tubes . . PUSH -PULL 
807 MODULATORS. Supplied complete with pre- 
punched chassis, copper - plated steel cabinet, 
tubes, hardware, assembly instructions, and all 
necessary parts and components .....................$279.50 

Viking II complete with tubes, wired 
and air tested ........................... .............._.._............. 334.50 

42.75 
62.75 
99.50 

Viking VFO Kit ............................... ............................... 
WO Kit -wired and tested (with tubes)... 

Viking Mobile Kit, up to 60 Watts input 
Viking Low Pass Filter, 4 section, 75 DB 

Att., handles a KW ............. ................._............. 

Viking TVI Kit, everything to TVI suppress 
theViking I ................................... ............................... 

16.50 

24.75 

The NEW 

NATIONAL 
NC -88 

Receiver 

Covers 540 kcs to 40 mcs, 
with illuminated calibrated band - 
spread scales for 80, 40, 20, and 10 
meter bands. Has tuned RF stage, two IF stages, 
and two high fidelity audio stages, with phono 
input and tone control provided with built -in 
speaker, antenna trimmer, separate high fre- 
quency oscillator, gain control, noise limiter, AVC, 
headphone jack, and send -receiver switch. / 

Complete with tubes $11995 

Generous Trade -in Allowances 
Made for All Equipment 

Visit the Harvey AUDIOtorium 
See, hear, and compare sound equipment from 
the largest selection available anywhere. 

NOTE: Prices Net, F.O.B., N.Y.C. 
Subject to change without notice. 

Harvey 
RADIO COMPANY, INC. 

103 W. 43rd St., N.Y. 36. N.Y. JU 2 -1500 
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the basic data which will permit the 
service technician to undertake a color 
installation. Obviously a great deal 
more information will be required. 

At the present stage of color tele- 
vision receiver development, the initial 
adjustment of many of the color cir- 
cuits will be time consuming and ex- 
tremely subjective. The adjustment of 
the voltages to the set of first anodes, 
for example, which is necessary to ef- 
fect a proper gray scale for the mono- 
chrome image, is time consuming 
because the settings must be made for 
various beam currents so that the 

black- and -white picture will not be 
color tinted. Also, the color hues that 
the service technician adjusts for may 
not be the ones the customer thinks 
are natural. 

A great deal more experience in 
color adjustments, receiver alignment, 
and installation procedure is required 
before a hard and fast method of set- 
ting up a color receiver can be evolved. 
However, many simplifications in ad- 
justments, automatic control circuits, 
and new service aids eventually make 
the color TV receiver much easier to 
install. 30 

CITIZENS BAND TRANSCEIVER AVAILABLE 

Tin TV, radio, and electronics division 
of Stewart -Warner Corporation, Chi- 

cago has been granted an FCC class B 
radio telephone -type approval on its new 
"Portafone" transceiver. 

Operating in the Citizens band at a 
fixed frequency of 465 mc., the new 
transceiver may be operated as a porta- 
ble station when used with a battery 
pack or as a fixed central station by 
connecting it to a special power pack 
designed to plug into any 115 -volt, 60- 
cycle a.c. outlet. It may also be used in 
a car by plugging a special adapter into 
the cigarette lighter socket of the car's 
instrument panel. 

The "Portafone" requires an FCC sta- 
tion license, but not an operator's license. 
It is sold in pairs. Each instrument 
weighs 28 ounces. The case measures 
101/2" long with a 61/2" antenna. 

The elements of the two -tube super - 
regenerative receiver are reconnected by 
the "press -to- talk" switch so that the 
unit operates as a two -tube transmitter. 
Transmission is set at 465 mc. Stability 
of the unit is such that there is a drift 
of less than -!- .5% over the temperature 
range of 0 to 125 degrees F and from 
0 to 100 % humidity with the "B" bat- 
tery voltage change from 130 to 90 volts 
and the filament voltage change from 
7 to 5.2 volts. This includes 500 kc. of 
a frequency- modulated component which 

is inherent in the unit when it is modu- 
lated at maximum. Stability of the 
receiver is the same as that of the 
transmitter. 

All components used in the unit are 
operated at 50 per -cent of their maxi- 
mum ratings or less with most being 
operated at about 20 -per -cent of maxi- 
mum. All of the parts which normally 
require replacement are standard and 
are available through jobbers. Trans- 
mitter adjustments, however, must be 
made by an FCC licensed operator of 
the proper rating. 

The unit normally delivers a power 
of 500 milliwatts. Audio output is about 
15 milliwatts as measured into a 600 - 
ohm earphone. Sensitivity of the receiver 
is about 12 microvolts ( absolute ) for a 
readable signal. 

Under a condition of 10 per -cent 
transmit time and 90 per -cent receive 
time, the battery pack gives a life of 
about 10 hours with a recovery of an 
additional life of some 5 hours after 
the battery rests 24 hours. The unit 
includes an indicator light which shows 
whether the voltage of the pack is suf- 
ficient to provide "on frequency" trans- 
mission. 

The new Model 73 will be distributed 
through major parts jobbers which have 
special industrial electronics depart- 
ments. 30 

(Left) The central station power pack, shown with the Stewart -Warner "Portafone," 
permits operation of the unit from a fixed location. The power pack, plugged into 
a 115 -volt; 60 -cycle a.c. outlet, permits use of the unit without a battery pack. 
(Right) Internal view of the "Portafone." The use of printed circuits makes pos- 
sible the required compactness and light weight. A glow lamp in the antenna base 
indicates the battery reserve. The battery pack can be worn strapped to the waist. 
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 According to William Vaughn of Vaughn Motor Company, Lynchburg, 
Virginia -"The G -E Field Clinics have helped us solve our TV service 
problems -and thanks to the clinics held by G -E field engineers -we keep up 
to the minute on all the latest service aids." 

Left to right - C. R. Lewis, Alex A. Driskill and William Vaughn discuss TV service. 

GE FIELD CLINICS 
demonstrate up -to -the- minute service methods 

General Electric Field Clinics are Open 
to All TV Servicemen -Without Charge 

Efficient TV service operation is becoming more and more 
important. Successful dealers coast to coast are enthusiastic 
about the value of the G -E Field Clinics. They show you new 
ways to increase the efficiency of your Service Department. 
They demonstrate the latest and easiest ways to diagnose and 
correct TV troubles -with special emphasis on UHF. They 
answer your questions on all phases of TV service. 

Get in touch with the Service Manager at your G -E TV dis- 
tributor's. Sign up for the next G -E Field Clinic in your area. 

General Electric Company, Radio & TV Department, Syracuse, N. Y. 

GENERA 
February, 1954 

The latest edition of the G -E Service Guide is a vital 
reference manual. Order your copies today at $1.25 each 
through your General Electric TV. Distributor. 

ELECTRIC 
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*************************** 
* SPECIAL! O ''°\ i( 20 LBS. of 
T r V * RADIO PARTS G..°.-----0-11-,m j` Îp * A terrific 

` 1JP11Pl /P :f" 

I 
* buy at only 

* $1.99 " ,m 
--4 

*SPECIAL THIS MONTH ONLY!! 

*R*40 

LBS. ASSORTED $3.49* ADIO PARTS 

*TUBES JAN! BOXED! TUBES * 1B22 .. 690 114B ...290 841 29e 1" 
- 

1B23 ..$3.75 215A ...090 843 

* 
170 

2B92 ....49e 221A ...29c 864 19e 
2C26 ....090 316A ...29c 1626 190 1" 

* 3D82Á -.51.19 
39c 532A .51.19 

.51.19 
E110148 490 1" 

i( 7C4 390 722A ...990 RK34 ....99c A- , 390 8OlA ...19c VR92 ....140 * 1516 39c 826 39c VT127 ...150 
i( 39/44 ...29c * 
* SCR -274N * * COMMAND Qg * *l ® I °1 AR p 
i( EQUIPMENT ';* * EXCELLENT i( RECEIVERS USED USED NEW 

*BC -454 -3 to 6 MC 
KC $29.95 

$44.95p 
BC-453-190 to 550 

*BC -455-6 to 9 MC 5.95 (as is) $13.95 19.95* 
*1.5 to 3 34.95* 

* 
29.95* 

i( TRANSMITTERS 

* BC- 457 -41 too 3M MC 14.95 
*BC- 458 -5.3 to 7 MC 9.95 14.95 29.95* 
*BC -459 -7 to 9.1 MC 24.95) 
*T-15 ARC 5 -500 to 800 KC 29.95* 
*ADDITIONAL EQUIPMENT * 
*8C -456 Modulator 7.291" 
-KBC -450 Control Box (3 Receiver) 1.49 1.95 * 
*BC -451 Control Box (Transmitter) 1.29 1.79 * 
*BC -442 Relay Unit (ANT) 5.69* 
*1548156- EACH, 

151, 152, 153, 
1.25 1" 

*Flexible Shafting with gear to fit * 
- 
-(receivers 2.69* 

3 Receiver Rack 1.79 2.29 2.98** * 2 Transmitter Rack 1.69 2.39 3.97Jí 
Rack *Single 

DM 33 Dynamotor rfor Command Set. 2.95 3.95* 
*Mounts for Above Racks 1.95 

* BC -221 Frequency Meter * Real Value! QUANTITY IS LIMITED ® 4 1" la-so first ome, first served. They * are just tike new, with original cali- Q. * 
bration charts. Range 125- 20.000 40 

*RC with crystal check points all 1" 
ranges. Complete with * * crystal and tubes $139.50 ® _ * MODULATED TYPE . 

*MODULATED TYPE with AC 
$169.50 

1" 
Power Supply . 189.50 * 4( Power 

Meters are faetory treated, checked k- T frequency alignment and GUARANTEED. 

* 
-K * 
i( 
i( 

i( 

T9/APO-2 1" 

RADAR TRANSMITTER 
80/115 V 400 -260 -26 VDC.* 
Designed primarily for air -* 
craft operation. * 

NEW! $19.95 * 
*AS -65 /APQ -2 ANTENNA ASST. FOR APQ -2.* 
*COMPLETE -BRAND NEW S6.95* 

* * 

* 

HEADSETS 
* HS -23 high impedance. BRAND 
in. NEW with ear pads $4.65 
*HS -33 low impedance. BRAND NEW 
i( with ear pads. cord and PL54 

plug 5.65 J i Ì/ 
*CD -307A Cords. 6 ft. NEW 51.49* 
*H -16/U high impedance. Includes two receiv- i( lug units 3.95* 
*11S -16 high impedance -used .98* 

TELEGRAPH KEYS * 
J37 $1.50* 
J38 1.50* 
J41 .98* 
J45 3.95 * 

Field 
Telephones 
Army sur- plus, cotn- 
pletelyrecon- 
ditioned and 
electrically ly 
tested, 
2 flashlight 
cells and a 
Pair f inter- 
connecting l 
wires. GUAR-- ANTEED. 
New $28.95 

Like new 

$2195 

ñ 
p 

JI 

JI 

SPECIAL! A 

45 Henry 60 n a 625,1 
ohm. LIMITEDtQUAN- 
TITY O F THESE.., 

CHOKES 
A 

$1.95 

is MINIMUM ORDER $2.00 it 
*Immediate Delivery -Send 250/e deposit on C.O.D. or -34 

ders. All shipments F.O.B., N.Y.C. (N.Y.C. residents 
*add sales tax to your remittance.) li 

* PLATT ELECTRONICS CORP. * 
*Dept. A, 489 Broome St., N. Y. 13, N. Y.* 
* PHONES: WO 4 -0821 and WO 4-0828 * 
* ** *** * * * ******* *,t * * * * ** *,k * 
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International Short -Wave 
(Continued from page 102) 

Noted to North America 0000 -0100 
over JOB2, 7.18, and JOA3, 9.695. 
(Stein, Morgan, Calif.) JKI2, 9.655, is 
in the clear, after 0200 sign -off of Ra- 
dio Moscow, with Japanese Home Serv- 
ice; JKL, 4.86, AFRS, Tokyo, is noted 
at weak level around 0700. (Morgan, 
Calif.) Tokyo noted on 9.535 at 0100- 
0200 with music and phone talk, irregu- 
larly; formerly was on 9.555; fair level. 
JOB, 7.18, and JOA3, 9.695, noted at 
good level at 0925 beamed to China. 
(Balbi, Calif.) JOB2, 7.180, heard to 
Europe 1400 -1500; announces 9.695 as 
parallel. (Pearce, England) 

Kuwait - Radio Kuwait officials say 
the station is scheduled on 5.000 in 
Arabic 1200 -1500 with 1 kw.; will in- 
stall a new station of 25 to 50 kw. soon, 
but didn't say if would be s.w. or not. 
( Seheiner, N. J.) 

Liberia - ELBC, 6.024A, Monrovia, 
noted 1752 with popular music, weak 
level. (Cox, Dela.) Closedown is 1845. 

.Libya- Forces Broadcasting Service, 
Benghazi, sent QSL card for broad- 
casts on 4.782, 4.965; said has two test 
transmitters, of 500 and 700 watts, us- 
ing; transmitter Type BC690's, antenna 
half -wave dipole; further reports wel- 
comed. Heard on 4.785A to 1600 close - 
down, when said would open again 
2330; signature tune had bugles, is not 
National Anthem. (Pearce, England) 

Malaya - BFEBS, Singapore, noted 
on 11.82 at 0515 with news, music. 
(Sanderson, Australia). And in Calif. 
0730; 9.69 is fair at that time. (Balbi) 
With news on 11.82 at 0415, when an- 
nounced use of 15.435, 11.820, 7.120, 
6.110. (Ballou, Calif.) Kuala Lumpur, 
6.025, heard with organ recital at 0430; 
at times a station on 3.330A seems par- 
allel. (Saylor, Va.) 

Mexico -XEBR, 11.820, Hermosillo, 
has sports news in Spanish 1600. (Ka- 
han, Calif.) 

Mozambique - Lourenco Marques 
noted signing on in English 2300 on 
3! :8A and 4.916A; 3.48A fades out 
rapidly after 2315, and 4.916A after 
2330; is heard sometimes on 11.764A 
after 0030. (Morgan, Balbi, Calif.) The 
4.916A channel noted around 1450. 
CIt7BV, near 4.780, heard 1242 in 
Portuguese, call after chimes 1300. 
(Pearce, England) 

New Zealand -ZL19 is call of Radio 
New Zealand's new channel on 11.830, 
fair around 2300, with ZL4, 15.280, par - 
allel. (Niblack, Ind.) Used from 1800. 
(Collett, N. Z.) Noted on 9.52, 9.62 
around 0200- 0545A. (Sawyer, Ont.) 

Northern Rhodesia Central African 
Broadcasting Station, 4.826, Lusaka, 
tuned 1245 with music and announce- 
ments in native African dialect; usual- 
ly relays BBC news 1300. (Pearce, 
England) 

Pakistan - Radio Pakistan, 17.710, 
noted with news 0330.; with news at 
slow speed 1310 -1330 on 6.235, 7.010; 
heard on 7.010 with news 1545. (Pearce, 
England) Closing on 7.010 at 1615. 

(Campbell, Pa.) News noted 0200 on 
17.770. (Sanderson, Australia) Heard 
in native on 9.484 around 0900, with 
English news 1015 -1030. (Saylor, Va.) 
Noted on 6.235 at 1510 with news com- 
mentary. (Bellington, N. Y.) 

Panama -HOLA, 9.505, Colon, noted 
1648 tune -in with English; started an- 
other English session 1700; good level; 
announced Radio Atlantico. (Belling - 
ton, N. Y.) HOF7, 9.685, Ondas Popu- 
lar, noted at weak to fair level in Span- 
ish 2010. (Cox, Dela.) And around 0800. 
Radio Miramir, 6.031, opens 0555. 
(Stark, Texas) 

Peru- OAX4R, 15.150A, Radio Na- 
tional, Lima, has news in English daily 
1315 -1330; and now announces this as 
in "Overseas Services." (Niblack, Ind.) 

Philippines - The new VOA relay 
channel 11.700 is fair to 1500 sign -off. 
(Balbi, Morgan, Calif.) DYH4, 6.055, 
Silliman University, Dumaguete City, 
is scheduled 0500 -0830, soon will test 
on 3.277. (Radio Australia) DZH7, 9.73, 
and DZH2, 9.64, are strong around 
0500. (Ishikawa, Japan) DZH9, 11.855, 
Manila, heard announcing for FEBC in 
English 2015; DZH7, 9.730, noted in 
English 1945, Japanese 2000. (NNRC) 

Portuguese India -Radio Goa, 9.610, 
noted 1100 with "Catholic Hour" in 
English. (Pearce, England) 

Roumania - Bucharest has been 
heard on new 5.990 opening 2200 with 
English to North America; still on the 
air 2331. (Bellington, N. Y.) Heard in 
Sweden 1200 -1730 on this channel. (Ra- 
dio Sweden) 

Saudi -Arabia - Djeddah noted on 
7.095A at 2335 with news in Arabic, 
fair level in Dela. (Cox) On 11.95A in 
Japan from 2300 -0205. (Japanese Short 
Wave Club) 

South Africa -Springbok Radio, Jo- 
hannesburg, is heard in Ireland on 
3.356A around 1330 when amateur and 
CWQRM permit. (Radio Amateur, 
London) Cape Town, 4.892A, noted 
from 2345 sign -on; news in Afrikaans 
2400. (Cox, Dela.) 

South Korea -Radio Pusan, 2.510, is 
heard in Korean 0430; Radio Seoul, 
9.555, is noted from 0400. (Hardwick, 
N. Z., via Malmo -DX -aren, Sweden) 
The Pusan 7.935A channel has English 
0430 -0500, announces "Voice of Free 
Korea." (Cushen, N. Z.) 

Spain -Madrid, 9.363A, noted with 
English for Europe 1515 -1545, news, 
music. (Zerosh, Pa.) Heard on 15.626 
at 1110 tune -in when had program for 
Spanish seamen to 1818; re- opened 
1126 to Canary Islands, closed 1150 
with march; good level in N. C. (Fer- 
guson) Malaga, 6.180, noted 1800. 
(Pearce, England) Radio Falange de 
Valladolid, 6.997A, noted 1445 with 
classical music; Radio S.E.U., 7.140A, 
is fair to good around 1535; Radio 
Murcia, 7.104A, noted 1541 with over- 
ture, fair level. (Cox, Dela.) FET5, 
Leon, has been heard on 6.840A to 1800 
sign -off. (Radio Sweden) 

Surinam - Paramaribo, 5.758, noted 
closing in Dutch 2100. (Roberts, Conn.) 

Sweden -Radio Sweden, 6.065, noted 
with English for Canada 1930 -2000. (E. 
Gates, Conn.) Heard to Eastern North 
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America now on 9.62 at 0700 in Eng- 
lish. (Grace, Conn., others) 

S it2Crland - HEM, 17.784, Berne, 
noted 1000 and onwards. (Zerosh, Pa.) 
Home Service noted over HER22, 3.985, 
at 1045, music. (Pearce, England) Is 
good level on 7.165, 7.210, 9.535 to 
North America from 2030. (Todosiev, 
Ont.; Rivers, Mass.) 

Taiwan - BED6, 11.735, heard 2315 
with news, music; BED24, 9.820V, 
noted 0645 with Western music, Chi- 
nese news; BED36, 7.344, heard 0700 
with Western music, Chinese news; 
BED3, 15.235, noted 0045 with news, 
then music; BED26, 10.080V, heard 
0300 at good strength in Chinese news, 
Western music. (Sanderson, Australia) 
I3ED7, 7.130A, Taipeh, is one of the 
most consistently heard Asiatics at 
present, peaks around 1015, dropping 
off until sign -off 1200; in native dia- 
lects. (Morgan, Calif.) 

Thailand - HSK8, 6.240, Bangkok, 
noted 0600 with news in Thai and 
music in Home Service. (Sanderson, 
Australia) Strong during hour before 
sign -off which varies 1020 -1045; closes 
with announcements in English, Thai, 
followed by National Anthem; 7.100A 
parallels but is much weaker. (Morgan, 
Calif.) HSK9, noted on measured 
11.670, in native session 0800; should 
run to 0920A. (Ferguson, N. C.) Heard 
in England signing on 0500 with news. 
(Pearce) Final announcements in Eng- 
lish are given before leaves the air 
0700- 0715V. (Catch) 

Trieste -FBS sent letter verification, 
said still is experimental, using channel 
formerly occupied by FBS, Malta; 
schedule was given 1100 -1800 although 
this is not rigidly adhered to during 
testing period. (Pearce, England) Fre- 
quency is presumed 15.125. 

Trinidad - Radio Trinidad, 3.275, 
noted opening 0500. (Hardwick, N. Z., 
via Malmo -DX -aren, Sweden) Heard 
on 6.085 at 0715 tune -in. (Stark, Texas) 

USI (Indonesia) - YDF6, 9.710, 
Djakarta, has been weaker lately in 
the 0930 -1030 English transmission; has 
CWQRM. (Morgan, Calif.) Noted clos- 
ing 1100. (Brown, Wyo.) YDB2, 4.910, 
300 watts, and YDF6, 9.710, 50 kw., are 
used 0600 - 1100, English 0600 - 0700, 
0930 - 1030. (N a v a r r o, Philippines) 
YDF7, 11.770, noted in Indonesian lan- 
guage 1150. (Dahlgren, Sweden) YDF, 
6.045, noted signing off 1030 with 
chimes. (Balbi, Calif.) 

USSR --Home Service has powerful 
signal on 7.150 from around 0500 to 
1000 sign -off; noted on 7.190 at slightly 
lower level. (Morgan, Balbi, Calif.) 
Moscow is good signal on 6.07 to North 
America 1900 with news, commentar- 
ies, classical music. (Calos, Calif.) 
Tiflis, 5.040, Georgian S.S.R., appears 
to be the Russian on this channel, 
logged 1405 with call of "Govori 
Tbilisi;" Baku, Azerbaidjan S.S.R., 
4.958, is heard in Britain around 1330 
with speech which sounds like a mix- 
ture of Russian and Arabic. (Fairs, via 
URDXC) 

Vatican - HVJ is noted with news 
1000 on 9.646; weaker in parallel on 
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THE ALL CHANNEL UHF CONVERTER 

THAT OFFERS YOU fs/e.ryhing 
PRICE 

PERFORMANCE 

SALES APPEAL 

EXCLUSIVE FEATURES 

and GREATER 

PROFIT MARGIN 

LIST PRICE IS ONLY $3995 

if High Gain with Lowest Noise Factor 

1Ìr,, Makes ANY TV Set a Modern 82 Channel Receiver 

I Rapid Dual-Speed Tuning Controls 

If Has No Power -Switch -`0n -Off Automatically Controlled by TV Set 

If Rugged Construction, Attractive Styling, and Rubber Protective Feet 

if Exclusively Designed 3- Section B -T Ultratuner 

if Better Discounts for Greater Profits. 

Supported By Hard Hitting Sales Promotion 

If National Advertising in Consumer, Dealer, and 
Service Publications, 

If Cooperative Newspaper Advertising I FREE Attention Getting SalesDisplays for Dealers 
If Catalog Sheets, Service Data, other Sales Aids 

It's L POWERFUL ... It's lí & 1l DEPENDABLE 

For complete details, write to Dept Oß -4 

BLONDER-TONGUE LABORATORIES 
WESTFIELD, N. J. 

Manufacturers of TELEVISION AMPLIFIERS, UHF CONVERTERS, 
MIXERS, DISTRIBUTION UNITS and TV ACCESSORIES 
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ederated unhaser 
PRESENTS 

INCH PUSH -PULL 

EICO SCOPE 425K 
KIT $44.95 Factory Wired $79.95 

COMPARE THESE SPECIFICATIONS 

WITH SCOPES SELLING AT MANY 
TIMES THE EICO ECONOMY PRICE! 

Visually align TV, FM and AM sets 

Visually signal trace and trouble -shoot 
every stage of any electronic device 

Visually analyze complex waveforms 
-All without disturbing circuits 

Push -pull Vert. & Hor. amplifiers 

Full- screen V & H centering controls 

Intensity (Z -axis) mod. 

6.3 volt AC, 60 cps test signal output 
Direct connections to deflection plates 

V & H Freq. Resp: 5 cps -500 kc; 
usable to 2.5 mc. 

V Sens: .05 to .1 volts rms /inch 
V & H input imp: 1 megohm 

Multivibrator Sweep Generator Range: 
15 cps -75 kc 

Tubes: 2 -5Y3, 2- 615,3- 6SN7,1 -5" CRT. 

EICO VTVM 
221K VTVM KIT $25.95. WIRED $49.95. 

AC & DC volts: 
0 -5, 10, 100, 500, 
1000 V (30 KV with 
HVP -1 probe). 5 

ohm ranges from .2 
ohm to 1000 megs. 

DC input Z 25 
megs. 41/2" meter 
movement in can't - 
burn -out circuit. 

1% mult. resis 
tors. 

'ederated urrhaser 
INCORPORATtO 

66 DEY ST., NEW YORK 7, N. Y. 
U19»Y 9 -3050 

Newark, N. J., 114 Hudson St. 
Allentown, Pa., 1115 Hamilton St. 
Easton, Pa., 925 Northampton St. 
Los Angeles 15, Cal., 911 So. Grand Ave; 
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11.685; Polish session 1015 is jammed. 
(Morgan, Balbi, Calif.; Catch, Eng- 
land) Heard on 15.120 with news in 
French 0930 -0945. (Kary, Va.) Heard 
in Sweden with English 1315 -1330 on 
9.646. (Olsson) 

Yugoslavia Radio Yugoslavia, 6.100, 
Belgrade, noted with news 1645. 
(22erosh, Pa.) And 0115 on 9.505. (Cox, 
D :1a.) 

Press Time Flashes 
The Universal Radio DX Club, 21446 

B rch St., Hayward, Calif., recently ob- 
served its 20th anniversary; its prexy is 
Caarles Norton. 

A station heard on 5.990 with news 
0ï30 just after opening is probably 
Radio Pakistan. (Stark, Texas) "Radio 
Free Japan," clandestine Communist 
station believed located at Peking or 
Tientsin, China, now seems to be on a 
regular schedule on 1230 kc., 10.180, 
1._.896 at 1630 -1700, 2230 -2300, O530- 
0(ì00, 0630 -0700, 0745 -0815, 0900 -1000. 
(Vada, Japan) The clandestine Yugo - 
siav Emigrant Station is noted on 
6.890A around 1625 to after 1700. (Hill, 
1!:ass.) Cushen, N. Z., reports HLKA, 
South Korea, on 3.895, 1 kw., signing 
o a 0400. 

A Spanish station, believed Radio 
IV-editerraneo, Valencia, Spain, is some - 
t mes audible through strong CWQRM 
0;1 7.000A from about 1615 past 1800. 
(Kary, Va.) Radio Athens more recent - 
1w has been on 9.607 for the 1245 news 
session; AFN, 5.470, Germany, heard 
7.340 with popular music, AFN news 
1100. 

Radio Commerce, Box 1143, Port -au- 
I °rince, Haiti, lists schedule of 0630- 

300 (0600 -1900 Sun.) on 4VA, 1080 kc., 
I kw., m.w.; 4VB, 6.091, 7.5 kw., and 
4VC, 9.485, 7.5 kw.; at present uses 
onip French. Radiodiffusion Nationale 
ICemere Cambodia, Phnom Penh, Cam- 
bodia, Indo- China, uses 6.090 with 1 
1:w. (over an American -made transmit- 
ter) and 1433 kc., 500 watts, 1800 -1900, 
300 -0100, 0500 -0815. Complete sched- 

tile received from "Voice of Free 
China." Taipeh, Taiwan, is to America 
.5300 -0200, BED6, 11.736, BED3, 15.235, 
with news 2305 -2320, 0035 -0050; for 
:Flurope and Near East 1400 -1600, 
:3ED4, 11.920, with news 1420 -1430; for 
mainland China, Japan, Korea, South 
Sea Islands, Southeast Asia 0530 -0800, 
and for mainland China, South Sea 
Islands, and Japan 0800 -1200, BED7, 
7.130, BED4, 11.736. ( Scheiner, N. J.) 

The 1954 "World Radio Handbook," 
a "must" for the SWL, is now available 
For $1.50, postpaid, direct from Ben E. 
Wilbur, 47 Mounthaven Drive, Living- 
ston, N. J. Contains many new fea- 
tures, up -to -date information on both 
radio and television stations through- 
out the world. 

YDR, Ambon, 4.865, Moluccas, Indo- 
nesia, now closes 0950; relays news in 
Indonesian from Djakarta 0930. (Cush - 
en, N.Z.) Radio Parkistan schedules for 
the Home Service include APL2, La- 
hore, 1 kw., 6.138, 4.785, 3.915, 2125- 
2330; 7.284, 6.138, 0200 -0400; 7.284, 
4.785, 3.335, 0730 -1300; APD2, Dacca, 
7.5 kw., 7.150, 6.112, 4.807, 2000 -2230; 

- ,84í,t 
LR -5 VARIABLE TRANSFORMER 

with isolated primary winding lets you 
service any TV or radio set made with- 
out a chance of a "bite" . no more 
chassis touching jitters. 

Delivery from stock of 
your favorite jobber. 

This husky 1/2 KVA electro- statically 
shielded unit is "Must" test equipment 
for thousands of service men. Intermit- 
tent operating TV or radio sets are 
checked by dropping line voltage to 105 
V or lower to detect a faulty oscillator. 
Also used to cook a set at 130 -140 V to 
break down intermittent part. On any 
application where either isolation or a 
variable transformer is needed Adjust - 
A -Volt will do the job. Black wrinkle 
finish, jeweled pilot light and convenient 
fuse. Write for new 18 -page catalog 
listing all types and sizes. 

STANDARD 
ELECTRICAL PRODUCTS CO. 

2238 E. THIRD ST. DAYTON, OHIO 
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9.614, 7.150, 6.120, 0030 -0230; 6.120, 
4.807, 3.955, 0600 -1130. ( Scheiner, N.J.) 
Bayerischer Rundfunk, Munich, Ger- 
many, lists schedules on 6.160 as week- 
days 2330 -0420, 0515 -1900; Sun. 0000- 
1.900. (Catch, England) This one noted 
with setting -up exercises in German 
just prior to 0100, then with news in 
German. (Sawyer, Ont.) Zurich sunspot 
predictions include Feb. 10; March 9; 
April 8. (Ferguson, N.C.) 

Acknowledgment 
Thanks for all the fine reports. Keep 

them coming to Kenneth R. Boord, 948 
Stewartstown Road, Morgantown, 
West Virginia, USA. Good DX -ing, fel- 
lows! K R. B. 

VERSATILE ANTENNA COUPLER 
By R. H. MITCHELL, W6TZB 

A FEW years ago, Frank C. Jones de- 
scribed an antenna coupling unit 

( "The Engineering Forum," Amateur 
Radio Defense, February 1941 ) which 
permitted the use of either series or par- 
allel tuning with a single -wire antenna. 
The writer has made a couple of changes 
in the tuner to permit the use of co- 
axial feedlines or random length single - 
wire antennas. 

The circuit of the tuner is shown in 
Fig. 1A. The numbered points indicate 
'banana jacks. Short jumpers, terminat- 
ing in banana plugs, are used to make 
the various connections. Switches could 
be used in place of the jumpers but this 
would increase the complexity of the 
tuner. Figs. 1B, 1C, and 1D show the 
proper connections for the tuner when 
used with voltage -fed, current -fed, and 
coaxial -fed antennas, respectively. 

L, may be omitted if the antenna to 
be used is resonant in the ham bands. 
However, its use will be necessary with 
random -length, voltage -fed antennas. 
With this coil, the tuner can be used to 
load a transmitter into anything from 
the bedsprings to a mile or so of barbed - 
wire fence, from 10 through 160 meters. 

30 

Fig. 1. (A) Circuit of antenna tuner. (B) 
Connections for tuner when used with volt- 
age -fed antenna. (C) current -fed, and (D) 
coaxial -fed antennas. See text for details. 

(C) (D) 

C1 -300 to 500 µµid. var. cond. (365 µµtd. 
receiver -type var. is satisfactory for powers up 
to 150 watts) 

L3-20 t. .#14 en. tapped at 2nd, 5th, 10th 
and 15th turns. Space dia. of wire, 21/2" dia. 

L_- Regular pick -up coil from final tank 
La -15 t. #14 en. tapped every 3rd turn. Space 

dia. of wire, 21/2" dia. 
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Win a 

inintosh 
Amplifier and Compensator 

1500 cash* 
Mac needs your help ! He needs a 
name for the famous McIntosh out- 
put transformer circuit. Just by 
naming it you can win one of six 
big prizes. Names may be either 
technical, for example, "Bicoupled", 
or non -technical like "Perfectone ". 
Your McIntosh dealer can supply 

you with a folder that tells all about the McIntosh circuit. Get 
one, it will make it easy for you to win. Your entry blank is in 
the booklet. 

Six Big Prizes! 
ist prize, a McIntosh 50W2 50 watt Amplifier, a McIntosh C -108 
Audio Compensator and $500 cash *; 2nd prize, McIntosh 50W2 
50 watt Amplifier and C -108 Audio Compensator; 3rd prize, 
McIntosh A -116, 30 watt Amplifier and C -108 Audio Compen- 
sator; 4th prize, McIntosh A -116, 30 watt Amplifier; 5th prize, 
McIntosh C -108 Audio Compensator and D -101 Power Supply; 
6th prize, McIntosh C -104 Audio Compensator and D - 101 
Power Supply. 
*If you are the first prize winner, McIntosh's Chief Engineer will install 
your equipment and assist you in the selection of other components. 

The McIntosh Circuit 
At right is a drawing of the patented 
McIntosh output transformer circuit 
which is not available on any other am- 
plifier. See your Hi -Fi dealer and find 
out why McIntosh amplifiers guarantee 
substantially less than %% distortion at 
all frequencies 20- 20,000 cycles even at 
full power output. Hear the difference - 
the difference can be your suggested 
name. All you have to do then is name it, 
and you can have it ... IF you're one 
of the lucky winners ! 

"Name the McIntosh Circuit" Contest Rules 
1. Send i 

n 
as a m you wish. There is nothing to buy, b 

n 
but each entry must be mailed separately, and should be accompanied by an ex- planation of 25 words or less as to why you think this nam fits the circuit or its performance. Entries may be on a postcard, plain sheet of paper, or better still, the entry blank in the booklet available t your hi -fi dealer. If you win, 

is a prize for for dealer, so be sure too include his name with your entry. 
2. All entries are to be mailed . to, McIntosh Laboratory, Inc., Post Office Box No. 5822, Cleveland, Ohio, by midnight March 31, 1954. 
3. Entries will be judged on the basis of aptness 
and originality. The decision of the Contest 
Judges will be final. In the event of a tie, the 

Illlnfo&h 

award will go to the entry bearing the earliest postmark. All entries become the property of McIntosh Laboratory, Inc. and will not be returned. 
4. The test is open to all residents of the U.S. 

contest 
only, and is valid only where permitted by Federal, State and Provincial laws. Your entry must be postmarked not later than midnight, March 31, 1954. 

5. Employees of McIntosh Laboratory, Inc., their representatives, advertising agency or families are not eligible. 
6. Winners will be announced in HIGH FIDELITY Magazine s soon as possible after May 1, 1954. A plete list f winners will be sent to you about May 15, 1954. if a self -addressed, stamped envelope is enclosed with your entry. 

LABORATORY, INC. 
BINGHAMTON, N. Y. 

Makers of the World's Finest Amplifiers and Compensators 
Manufactured under patent numbers 2,646,467; 2,545,788; 2,654,058; 2.477,074 
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0 
THE 

r15 WRENCH 
WITH THE 

SCREWDRIVER ACTION 

SPINTIT 
REG. U. S. PAT. OFFICE 

Ij i 
120 STYLES and SIZES 

or 

ASSEMBLY WORK 

REPAIR WORK 

RADIO 

TELEVISION 

INDUSTRIAL 

AIRCRAFT 

STEVENS WALDEN, Inc. 
WORCESTER 4, MASS. 

RADIO -TV 
Service Industry News 

AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

THE response from readers to the var- 
ious discussions that have been car- 

ried out in this department during the 
past several months about the up -grad- 
ing of service practices by stabilizing 
the methods of charging for service 
labor, has been truly phenomenal. It 
has been most interesting to observe 
the unanimity of opinion among the 
better service business operators about 
service labor pricing policies. This has 
been clearly reflected in the letters 
that have come from every section of 
the country. 

Comments carried in the letters in- 
dicate that many service operators 
have been very much confused about 
how to charge for their labor. The idi- 
osyncrasies of complex electronic cir- 
cuits are such that some circuit fail - 
ures take hours to locate and minutes 
to fix once they have been isolated. 
Many service operators badly under- 
rate their own capabilities; they feel 
is they were more advanced in their 
technical knowledge they would be 
E.ble to service the tough ones in less 
time. Yet these same technicians will 
usually locate and correct circuit fail- 
ures that would stump the engineers 
who designed the circuits. 

This lack of confidence in his own 
capabilities and know -how often re- 
sults in a technician making a smaller 
charge for a service job than the job 
actually was worth. The existing charts 
of standard labor charges for television 
service and repair provide good yard- 
sticks for measuring the adequacy of 
i he service charges in any shop. How - 
ever, many other factors must be taken 
into consideration in the determination 
of the net income a service business 
will have when using these basic labor 
charges charts. 

Determining Service Income 
To provide an intelligent analysis of 

-:he factors involved in labor costs in a 
: ;ervice business, we will take a specific 
case that represents a typical situa- 
-:ion- paralleled in service businesses 
n every section of the country. The 

:;ituation in this service business is ac- 
curately described in the following ex- 
cerpts from a letter from the owner: 

"Our firm now employs two outside 
technicians on house calls. These men 

are much better qualified technicians 
than the average `tube changer' but 
they are not fully qualified bench men. 
These men work on a strictly commis- 
sion basis figured at 50% of all labor 
charges and 20% of all tubes and parts 
they install. However, the company is 
going in the red on this basis. We are 
currently doing about three thousand 
dollars a month gross business. 

"Here are my questions : (1) What 
are some of the averages, percentage - 
wise, technicians of this caliber are 
now getting ? (2) We work a six -day 
week and on that basis what would 
these men be getting if they were on 
salary ? They average about twenty - 
two calls per week for each man." 

While there is no such thing as a 
national wage average for various 
classes of field service technicians, the 
recently adopted union scale for jour- 
neymen technicians may serve as a 
convenient guide. This union scale pro- 
vides for the payment of $2.35 per hour 
for journeymen technicians- techni- 
cians fully qualified to handle elec- 
tronic service in the home. On the basis 
of this new union scale, technicians 
working 8 hours per day, 6 days per 
week will be paid $112.80 per week. In 
addition to these weekly wages they 
would receive a mileage allowance for 
operating and using their own cars or 
would be furnished company -owned 
service cars or trucks. 

It is a generally accepted fact among 
successful service operators that labor 
costs must not exceed 40% of the serv- 
ice labor income if the business is to 
show a profit from its service activities. 
To provide the income needed to war- 
rant the payment of $112.80 per week 
for their work, each of the technicians 
in the company in question must man- 
age to make enough completed home 
service calls to bring in $282.00 per 
week in labor charges for their work. 
On the basis of a $5.00 minimum 
charge per call it would be necessary 
for each of these technicians to average 
9.6 calls per day. 

It is unrealistic to even assume that 
field service technicians can average 
nine and one -half completed calls per 
day. The most efficient service com- 
panies in the business with expertly 
handled field service control systems 
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BARGAINS FROM "WHOLESALE RADIO" 
TV -RADIO -PHONO PARTS 

Pix tube brightener for parallel circuits. Part 
No. A -4 $ 1.49 

SPECIAL! Brush Model BA -116 crystal microphone 5.95 4" Sq. Alnico V PM Speaker 1.19 5" Sq. Alnico V PM Speaker 1.29 12" Round Alnico V PM Speaker 4.95 
12" Round 350 Ohm Dynamic Speaker...... 3.95 
110 V AC Motor 3 /e "x2 "xl /4" 2800 rpm at full 

1.69 
TV Cheater Cord. Stand. type. 6 ft. U/L approved .29 
TV Cheater Cord. Philco, Zenith type. 6 ft. U/L approved .39 
HV anode connector with 18" lead for TV Pix tube .29 20.20 mfd. -150 V. Gudeman tub. elect. cond .29 
16 ofd.-45O volt, Gudeman tubular electrolytic, 

condenser .29 
PHONE PLUG, standard typo.. . .... .29 
Carbonfilm 2 meg, 2 watt, +/ -1 / tolerance 

resistor for TV .. ... .. .49 
100 assorted 1/,-12 watt carbon resistors 1.95 
50 

a 
ssorted 5 fd. to .001 mfd. mica condensers 1.95 

100 assorted (18 values) 1/ watt resistors in 
partitioned plastic box ... ...... 4.95 

Phono pickup arm with crystal cartridge (78 pm) 2.49 
Willard type N -T -6 midget 6 volt storage battery 

(less acid) 2.49 
Volume controls, with switch (2" shaft). Choice 
1 ím or 1 meg. Each.. . .,. . ,45 
100 0 a. selenium rectifier 1 17/32" sq. plateses 35 
250 ma. selenium rectifier 1 17/32" 

sq. 
5p. tes 1.35 

350 ma. selenium rectifier 3 3/4" sq. plates 1.95 
400 ma. selenium 

watt, 
rectifier, 27 sq. plates 1.95 

Audio amplifier-5 watt, 3 tube AC amp. 
Model 14.95 

Army surplus headphones Type HS -16A. 125 ohm -- - - -- 3.95 
1.49 r Signal Corps Hand Key Type J -38 

Mechanical reproducer head (plastic) 
2 volt storage battery (surplus) Willard 20 -2. 

2 
(Less 
olt vibrator, round can, 7 prong. Surplus 
Type VB -8 1.95 

18" extension for auto antenna lead -ins. 
Type LLA .49 

Crystal phono cartridge (78 rpm) 3 volt output 1.95 
Vertical Output Transformer. Turns ratio 10:1, 

mtg. centers 2 13/16 ". Part 'x431-011. Re- 
places Stancor A -8112 and Merit A- 3036 1.79 

Vert. Block Oso. Transf. (shielded). Turns ratio 
1:4.2, mtg. centers 1 15/16". Part _16TV11. 
Replaces Stancor A -8121 and RCA 208T2 1.49 

4 ft. Ground Rods .75 
DPDT Knife Switch .45 
Clothespin type TV Antenna Connector .30 
Rytel "AIM" Automatic Impedance Match 1.77 
Swivel Mt. Base (for 11/4" OD mast) Lots of 10 
or more 350 ea. Singly .39 

FREE! Write For Big New FYI Bulletin #127 

2.95 

TV ANTENNA ACCESSORIES 
Strap type 3 /u" Stand -off Ins. for 300 ohm twin; 
takes acts up to 21/2" 00 -57.50 per 100, 
Singly ..... .09 
Snap -on type 31 /a "Stand -off Ins. for 300 ohm twin; clips on to 11/4" mast -$5.50 per 100, 
Guy 
Singly '06 Rings for la /0" OD masts -$6.00 per 100, 
5 ft., 11/4" OD Mast (one-end crimped) 1.19 
6" PAM -1 for masts 1" to 

MOUNTS 
Dia. 

PAM -4 for masts 1" to l3 Dia. 1.15 
ROOF MOUNTS 

Dia. 1.89 
BMA -136 for sloping r flat roofs and side walls; 
takes masts 3/4" to 11 /q" Dia. 1.79 
PRA -148 for peaked or flat roofs and side walls; 
takes masts 0/0" to 11/," Dia. 2.69 

TWO SET COUPLERS (for 300 ohm line) 
Operate 2 TV Sets Off One Antenna 

Snyder AC -800 $1.50 
RMS AC -2 2.40 
Penn TC -374 2.95 
JFD TT2 -300 3.57 
Telematic AM -200 4.77 

FOUR SET COUPLERS 
JFD TC4L -300 Couples 4 -300 ohm sets to one 
300 ohm antenna 7.77 
JFD TC4L -72 Couples 4 -72 ohm sets to on e 
300 ohm antenna 7.77 

PENN ANTENNA SWITCH 
To Couple More Than One Antenna To A Set 

TS -551 2- Antenna Switch $1.55 
TS -587 3 Antenna Switch 2.10 

LEAD -IN WIRE & CABLE 
Antenna Rotator Wire 

4 Cond. flat Rotor Wire, 
3c per ft., $2.70 per 100 ft., $25.00 per 1000 ft. 

8 Cond. round Rotor Wire, 
60 per ft., $5.50 per 100 ft. 

Tubular 300 Ohm Twin-Lead 
Amphenel "'14 -271 5d per ft., $4.77 per 100 ft. 
Federal =TV -1185 50 per ft., 54.77 per 100 ft. 
AWG 20 strand copper. 55 mil, web poly $1.95 - 

100 ft., $14.50 -1000 ft. 
STEEL MASTS, 10 ft. 11/4" di. ...............994 
UNIVERSAL STAND -OFF INSULATORS, 

eacchlots of 
30 

31/2" wood screw-in type, for tubular and flat 
300 ohm twin ead or RG59U coax.....$2.50 per 100 
GUY WIRE, 6 strand 20, 50 ft. coil 394 
1200 ft., consisting of 24 interconnected 50 ft. 
coils $6.00 
CHIMNEY MOUNTS, in lots of six, per set... 51.49 
Complete with straps, hardware, instructions 
Holds masts 0/4" to 11/2" $1.59 per set 
RMS LIGHTNING ARRESTOR, Model LA- 3. ..... .594 
U/L approved ................. .10 for $5.50 
U/L approved. app ovedF Universal Ror all tulbular and twin, 

.794 
lead and 375 and 450 ohm open line...10 for $7.50 

WHOLESALE RADIO PARTS CO., Inc. 
311 W. BALTIMORE ST.. BALTIMORE 1. MD. 

SNYDER'S SENSATIONAL 
NEW CONICAL TV AERIAL 
8 hi- tensil 
n 
/s" alumi- $Z 49 u m ele- 

ments. In- each 
hided Uni- $2.39 versal U Model clamp. Easy of 6 AX-513 multi -stacking. 

Tie Rods For Stacking Conicals 
750 a pair 654 Six or more pair 

Equal to $50 Aerial Systems 
All Directional TV AERIAL 

360° DIRECTRONIC SYSTEM 
Exclusive Snyder $,895 FOR FRINGE Engineering and T\ J AREA 

designs cut cost to 
COMPLETE with three 31/ ft. masts. 75 ft. 3 cond. 
cable. Beam selector 
Pup rings and mtg. base. 
Electronically beams com- 
plete 3600 rotation to 
give clear pie on all 
channels. You choose di- 
rection with directronic 
selector sw. mounted on 
or near TV set. Complete 
double stacked array With ule al minuems 

elements. alloy 
AX -599 s , as TX -599 

masts, less mast guy rings & 
mtg. base $16.95 

ALL CHANNEL UHF 
BOW TIE & REFLECTOR 

Channels 14 -83 
All pre -assembled. Just unfold, tighten and erect. Hi- tensil alumi- 
num bow. All- welded steel screen, all -weather zinc-plated. U clamp 
included. Model UHF -5. 
UHF -6 BOW TIE 
with Corner Reflector., . $D 3.4 A 9 

SNYDER BROAD BAND YAGIS 
Higher Gain Than 
Conventional Yogis 
For Fringe and 
Ultra Fringe 

High signal level for 
sharp, bright pictures. Hi. 
tensil 3 /a" aluminum ele- 
ments; 7 on low band; 9 
on high band. Complete 
with universal U clamps. 

RB2-6 fí5 Ch. 2 thru 
for Q,¡3 

6 .p.7 .7 

Cñ Bi 1 ñruorl3 $4.95 

Just Out 

1:17.71 ILITX/Un. 

m71010 eUeurlRons 

This newest giant volume of the 
Supreme TV manuals covers 1954 
factory data on all popular televi- 
sion sets of all makes. There are 
explanations of new circuits, 192 
pages of alignment procedure, test 
patterns, response curves, pages of 
waveforms, voltage charts, service 
tints, production changes, and dozens 
of double -spread circuit diagrams. 
Manual -style binding (opens $3 
flat). Special price, only 

Itec« SUPREME 1954 TV Manual 
FULL YEAR'S TV MATERIAL IN A GIANT VOLUME - $3 
COVERS ALL POPULAR SETS 

This new Supreme 1954 TV manual 
has all the required service material on 
every popular television set of every im- 
portant manufacturer. Here is helpful, 
practical, factory -prepared data that will 
really make TV servicing and adjust- 
ment easy for you. More pages, more 
diagrams, more service data per dollar 
of cost. This new giant TV manual and 
previous volumes for other years have 
complete circuits, alignment facts, test patterns, response curves, service hints, 
recommended changes, voltage charts, 
waveforms, and many double -page dia- 
gram blueprints. Here is your TV service 
material to help you do more expert 
work quicker; and priced at only $3 and 
$2 per manual covering a whole year of 
material. See coupon below for complete 
list of all eight TV volumes, from 1947 
to 1954, and the 1953 UHF Converters 
manual. Order for a 10 -day trial. 

AMAZING BARGAIN OFFER 
The new 1954 TV manual is the most 

remarkable value offered by Supreme Pub- 
lications in their 20 years of business. This 
mammoth television servicing manual at 
only $3, or the TV manuals for previous 
years for only $3 and $2 each, are amazing 
bargains and defy competition. There is 
nothing else like them. Each manual is a 
virtual treatise on practical television re- 
pairs. By normal standards, each such 
large manual packed as it is with practical 
facts, hundreds of illustrations, diagrams, 
charts, photographs, and expensive extra - 
large blueprints, should sell for $10 -but 
as SUPREME special values they are priced at $3 and $2 each. Only a publisher who 
sold over one million TV and radio manu- 
als can offer such bargains based on tre- 
mendous volume -sales. Be ready to repair 
any TV set by having in your shop all 
eight Television Manuals listed in coupon. 
Or try the new 1954 TV manual to see 
what an amazing bargain you get for only 
$3. Send trial coupon or ask your jobber. 

Newest 

J 

RADIO DIAGRAMS 
Here is your complete source of all 

needed RADIO diagrams and service data. 
Covers everything from most recent radios 
to pre -war old- timers; home radios, auto 
sets, combinations, changers, and port- 
ables. Sensational values. Still sold at 
pre- Rorean prices. Only $2 for most vol- 
umes. Every Radio manual contains large 
schematics, all needed alignment facts. 
parts lists, voltage values, trimmers, dial 
stringing, and helpful service hints. All 
volumes are large in size. 8%x11 inches, 
about 192 pages. See coupon at right for a 
complete list of these low -priced manuals. 

Supreme Publications 
Available from Leading Parts Jobbers 

February. 1954 

The repair of any tele- 
vision set is really simple 
with Supreme TV service 
manuals. Every set is cov- 
ered in a practical manner 
that will simplify trouble- 
shooting and repair. This is 
the help you need to find 
toughest faults in a jiffy. 
Each $3 volume covers a 
whole year of material. Be 
wise, buy Supreme Manuals 
only once each year instead 
of spending dollars every 
week for not needed data. 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL. 

Radio Diagram Manuals 
New 1953 Manual, $2.50 
1952 Radio 

EACH 1951 Diagrams 
195D Manual $2.50 

1:1 1949 Radio D 

El 1948 ; 

\ 
PRICED 

1947 g AT ONLY 
ID 1946 z $ 1942 g 

1941 D 

940 1 0 
1939 EACH 
1926 -1938 Manual, $2.50 
Master INDEX only 250 

Send TV manuals checked EX below and Radio manuals 
at left. Satisfaction guaranteed or your money back. 

New 1954 Television Servicing Manual, only...$3. 
1953 TV Manual, $3. 1953 UHF Units, $1.50 
1952 Television Manual, $3. 1951 TV, $3. 
1950 Television Manual, $3. 1949 TV, $3. 
1948 TV, $3. 1947 TV & FM, only $2. 

I am enclosing $ Send postpaid. 

Send C.O.D. I am enclosing $ deposit. 

Name: 

Address: 
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SPECIAL OF THE MONTH 
OIL CONDENSERS. BRAND NEW 

4 MFD -600 VDC $0.65 
10 MFD -600 VDC 1,05 

6 MFD -1500 VDC 2.75 

WESTON METERS 
Model 301, RECTIFIER TYPE 

0-150 Volts AC, 1000 ohms per volt AC, $9.95 
Round bakelite ease Ea. 
NEW! BOXED 10 for $89.95 

OTHER WESTON MODEL 301- 
0 -200 Microamps DC $9.95 
0 -10 Volts DC (1000 ohms /v) 7.95 
0 -1Ma (KV Scale) 7.95 
0.50 Ma DC 7.95 
0 -1.5 Mills DC 7.95 

MODEL 731 
0 -200 Microamps (Spec. Scale) 9.95 
O -1 Ma (0.100 Scale) 8.95 

MODEL 506 
0.200 Microamps 7.95 
0.1 KV with Mutt 7.95 

WESTERN ELECTRIC METERS 
31/2 inch round 

100.000 Microamps DC 8.95 
0 -1.5 

.1 
Ma DC 5.95 

WESTINGHOUSE METERS -Model NX35 
0 -500 Microamps (0 -100 Scale) 6.95 

GENERAL ELECTRIC 
0 -150 Volt AC -Model AO 22 7.95 
0 -3 Amp RF w /thermo -Model 0044 7.95 
0 -5 Amp RF w /thermo -Model D044 7.95 
Running Time, 99,999 Hours, 115 V., 60 cy 10.95 

G. E. RELAY CONTROL 
(Ideal for Model Controls, Etc.) 

Contains a sigma midget 8,000 ohm, relay (trips 
at less than 2 MA), high impedance choke, bi- 
metal strip, neon pilot and many useful parts. 
The sensitive relay alone Is worth much more 
than the total j i (I Q 
low price of....' av Each 10 for vIvo 
Panel Meters 
NEW GOV'T SURPLUS 
STANDARD BRANDS 

2" METERS 
DB meter -10 to 

+20 $3.49 
0 -500 ma DC 3.49 

3" METERS 
0 -200 Microamps $6.95 
0 -400 Microamps 5.95 
0-500 Microamps 5.95 
0 -200 Milliamp 4.50 
0 -1000 Milliamp 4.50 
0 -1.5 Volts AC 4.95 
0 -3 Volts AC 4.95 

4" METERS 
0-200 Microamps.. . $8.95 

OIL CONDENSERS 
2 MFD-1000 VDC .95 
2 MFD-2000 VDC 2.50 
4 MFD-2000 VDC 5.50 
2 MFD-2500 VDC 3.95 
3 MFD-4000 VDC 5.95 
1 MFD-5000 VDC 3.95 
2 MFD-5000 VDC 5.95 

50 MFD-330 VAC 6.95 
.1 mfd 7500VDC .. 1.75 

1 MFD 20 KVDC.49.95 
15 MFD 5 KVDC.49.95 
5 mfd 660 VAC.... 2.95 

NON -INDUCTIVE RESISTORS 

594 Ohmite. 250 Ohm, 100 Watt. 
Special. 5 for $2.50 

ACME PLATE TRANSFORMER 
Pri. 220V, 50/60 Cy. 3 Phase, Delta Connected. 
Secondary 3 phase, Y connected, 2622 $99,50 
Volts @ 7.5 KVA Ea. 

RAYTHEON PLATE TRANSFORMER 
Pri. 220V single phase, tapped, 60 cycle. Secondary. 
6000 volts to 8000 Volts @ 1 Amp in $99.50 
400 Volt steps Ea. 

SOLA CONSTANT VOLT TRANSFORMERS 
Input 95 -125 V 60 Cy Output Regulated 115V 
250 VA $33.65 
500 VA 48.65 
1 KVA 79.95 

CARTER SUPER DYNAMOTOR 
12V Input, 400V Output @ 200 MA 524.95 

CONTINENTAL DYNAMOTOR 
11V Input, 475V @ 210 MA Output $19.95 

WIRE WOUND RESISTOR KITS 
25 assorted 10 Watt $1.95 
25 assorted 20 Watt 2.50 
50 assorted 5, 10, 20, and 50 Watt 4.95 

WIRE WOUND RESISTORS 
Stock too long to list. We can supply most sizes, 
so order what you need. 

10 Watts. From I Ohm to 70K Ohms..Ea. $ .15 
20 Watts. From 4 Ohms to 50K Ohms..Ea. .20 
25 Watts. From 1 Ohm to 100K Ohms..Ea. .30 
50 Watts. From 5 Ohms to 100K Ohms..Ea. .40 

100 Watts. From 50 Ohms to 100K Ohms..Ea. .50 
ADJUSTABLE'SLIDER, WIRE WOUND 

10 Watts from 1 Ohm to 10K 5 .25 
25 Watts from 20 Ohms to 2.5K .35 

EIMAC VACUUM CONDENSERS 
6 MMF 32 KVDC (VC 6-32) $ 9.95 
12 MAE 32 KVDC (VC 12-32) 10.95 
50 MMF 32 KVDC (VC 50-32) 12.95 
100 MMF 5 KVDC G.E. 4.95 

Min. Order 53.00 -25% with Order 

PEAK ELECTRONICS CO 
Broadway, 66 West 

L Phone WOrth 2 -5439 
Y. 
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are able to average only seven calls per 
day per man. For a six day week, an 
average of 7 completed service calls 
per day would total forty -two for the 
week. To develop a service labor in- 
c Dme of $282.00 from 42 calls it would 
be necessary to raise the charges for 
home service calls to $6.70 per call. 

It is quite obvious from these figures 
teat the company whose letter was 
quoted at the beginning of this discus- 
sion cannot even hope to break even 
on 50% of the revenue from only 22 
completed calls per man in a six -day 
week. If these men were to receive the 
r.nion scale of wages and the company 
got even the marginal "break" of 50% 
c f the income from their labor, it would 
be necessary to charge $12.82 per call. 

It is also quite obvious from this 
analysis that it would be impossible 
and inadvisable to set labor charges 
that would be applicable in service 
businesses of all sizes and operating at 
varying degrees of management and 
technical efficiency. 

A series of tables is now being pre- 
pared that will show the various rela- 
tionships between service charges and 
costs of doing business for organiza- 
tions of varying sizes and with differ- 
ent levels of technical and manage- 
ment efficiency. 

Delving into the rising costs of doing 
business and the continuing high mor- 
tality rate among small service busi- 
nesses invariably leads to one undeni- 
able conclusion : Every man engaged in 
any phase of the electronic service 
business must raise his sights about 
the value of competent technical skill 
and the public must be educated to 
pay adequate labor charges for serv- 
ice on home electronic instruments. 

Service business operators who are 
seriously interested in building stable, 
reliable, long -range businesses in elec- 
tronic servicing realize that the activ- 
ity is now basically a business. When 
service is considered in the light of be- 
ing a business, the owner or manager 
realizes that it must earn an income 
commensurate with the investment in- 
volved and the managerial know -how 
to run it. He knows that to gain recog- 
nition as a businessman in his com- 
munity he must act and live like a 
businessman and operate his service 
shop as a business. 

Lots of service operators have been 
afraid to raise their charges for service 
because they think their customers 
would not stand for it. They have 
feared, too, that if they raised their 
rates and their competitors did not, the 
latter would gobble up all of the serv- 
ice business in the community. These 
facts have been revealed in dozens of 
letters received by the editors of this 
department. 

However, sheer economic necessity 
has made it necessary for small serv- 
ice shop operators to either raise their 
labor charges or load their service jobs 
with a lot of unnecessary tubes and 
parts. Many men have a natural re- 
vulsion against sticking a customer 
for tubes and parts not actually need- 
ed in repairing the set. To them this 

RCA MI -2475 SOUND 
POWERED PHONES 
NEW EXPORT PACKED 

Shipping weight 5 lbs. 
complete with 22' rubber c red 
cable press to talk switch are light 
Weight, the mie is on a swivel boom 
that can be moved to any position 
in front of face. Cost $62 ea. 

Price $ 1 395 Ea. 

AC -METER 0- 150VAC Weston or $3.25 West. 
induction 

u. . 
MOTOR 4 pole shaded pole 

12 
1700 RPM G.I. RP running torque di inches list HEADS F/tape wire or disc 

Mod. 
2570 

reg. 
......54.95 HEADSET TELEX 

707A 
Mod. esk t 4.95 MICROPHONE SHURE 707A & S34B desk stand. 4.95 RECTIFIERS Fed. RS 

Heinemann Cat. 
Mil 11 5 .75 CIRCUIT BREAKERS Heinemann Cat. 0711 5 amp 1 u Curve D 1.00 tubes 833A tubes RCA fully guaranteed. . each 16.00 

SCOPE TUBES $4.95, P 5FP7 s1.00_ 
PICTURE 1E $ TUBES 

RCA 
$4.00, 

$16.00. 16RP4 
3.95 

16KP4 16TP4 Raytheon Syl. & Sheldon brand new Guar. .. ........ 18.95 
WIRE HOOKUP +118 solid grey W.E. 1200 ft. roll 3.50 
TA -12B trans. ose. section 4 channel new spec. 4.95 
LAS Navy Waterproof speakers brand new each. 9.95 
RM -29A REMOTE TEL. new W /canvas case & ringer 6.95 
TEST SET 1 -236 for AC DC and Ohms With prods 3.95 
MN -26C DF RECEIVER 150 to 1500 KC with 12 
tubes dyn. and tuning motor in like new condi- 
tion spec. 23.50 
CURRENT RELAY West. .2 to 1 amp DC type M 
with glass cover Reg. $28.00 brand new a spec. 4.95 
Famous Brand 2X2MFD 600VDC oil filled round ea. .75 
Famous Brand D4430 2MFD 750VDC nil filled ea. .85 
CD PC1599 2MFD 660 VAC 1250 VDC oil filled 1.25 
CD TJ6010 I MFD 600 VDC oil filled .75 
CD TYPE 86 MICA .01 3500 VDC 1.75 
Famous Brand A 1 MFD 5000 VDC specie' 2.95 
XTALS 500 KC standards CR -2B/11 special 1.00 

Include postage with order. Min. order $3.00 

MCCONNELLrSNePh netlrBALLYA53621A 

NOW Start 
fixing TV and 

Radio sets right 
away! 

Even if you never fixed 
a lamp or door bell 
before . . . 

It's easy with these plain, simple directions written 
for the elan with no technical training. You deal 
only with the things that go wrong in sets -the 
parts -start doing actual repair work even before 
you finish the book. Just think -No Math! No 
Theory! No Lab work! 

Just Published! 

Television and Radio Repairing 
by John Markus 556 pp., 225 illus., $7.95 
For every television and ra- 
dio part, no matter what 
make the set is, Markus 
shows you how to recognize 
symptoms of trouble 
how to test to make sure 

how to order the new 
part . and how to in- 
stall it. Here's your chance 
to share the big money go- 
ing to servicemen today - 
without investing a good 
deal of cash -and by start- 
ing right in your own home 
or working for a service out- 
fit. First repair job pays for 
the book. 

Shows you how to: 
-Test tubes without 

e tester 
-Eliminate noise in 

receiver . im- 
prove dim TV pic- 
ture 

-Repair, replace, 
adjust all parts 

-Solder connec- 
tions 

-Install antennas 
-Run your own serv- 

ice shop profit- 
ably 

-and many others. 

r -SEE THIS BOOK 10 DAYS FREE 
McGraw -Hill Book Co., Inc., 327 W. 41 St., NYC 36 
Send me Markus' Television and Radio Repairing 
for 10 days' examination on approval. In 10 days I 
will remit $7.95, plus few cents for delivery, or 
return book postpaid. (We pay for delivery, if you 
remit with this coupon; same return privilege ) 
PRINT 
Name 

Address 

City - Zone... State 

Company 

Position RTN -2 

a 
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practice is a form of petty thievery - 
akin to stealing something of value 
from a customer's home to make up for 
inadequate service charges which it is 
assumed the customer would not pay. 

So what has been happening? 
During a period of less than three 

weeks twenty -seven service operators 
wrote your editors to say they had 
raised their charges to conform with 
those listed on the standard TV labor 
charges schedules and they were not 
getting any more complaints about 
charges than they had when their 
charges were on a low, inadequate 
scale. Fifteen of these companies said 
they were observing an increase in 
their volume of service business in a 
few weeks after adopting the higher 
scale! Most of them attributed this in- 
crease to the fact that they were able 
to give better service after they start- 
ed to get adequate pay for it and the 
whole tone of their businesses was 
better. 

A number of organizations are using 
the Standard TV Labor Charges 
Charts available through this column 
rather extensively in their areas. The 
Television Service Association of Mich- 
igan reproduced it in their monthly 
house organ, the "TSA News." The 
Utah Association of Radio & TV Serv- 
icemen is distributing a reprint of the 
contents of this department from a re- 
cent issue of RADIO & TELEVISION NEWS, 
along with copies of the Standard TV 
Labor Charges Charts in the hopes of 
encouraging service shop operators 
throughout the State of Utah to base 
their service charges realistically on 
sound pricing practices. The GMP 
Qualified Service Dealers of northern 
California are using the charts in an 
aggressive program to indoctrinate set 
owners in what they must expect to 
pay for competent, reliable TV service. 

Wall charts (size 11 x 14 inches on 
heavy bristol board) o: the schedules 
of standard TV labor charges are still 
available to readers of this depart- 
ment. You may obtain copies of these 
charts by sending $1.00 to the TTLB, 
P. 0. Box 1321, Indianapolis 6, Indiana. 
In writing to the Bureau for charts, 
bulletins, or other information please 
be sure to write your name and com- 
plete address on your letter. A number 
of letters have been received asking 
for charts or bulletins without any 
other identification than the sender's 
name. 

Your editors would also like to sug- 
gest that more service businesses 
should get the fine stationery that is 
offered to them by the tube companies. 
These letterheads, imprinted with the 
name of the service business, are very 
impressive. Here's a specific instance 
that clearly indicates the effectiveness 
of these imprinted letterheads that are 
made available to you through your 
parts distributors by the tube com- 
panies : 

A new employee on the Bureau staff 
was assigned the job of filling requests 
for bulletins, Notebooks, and Standard 
TV Labor Charges charts. While casu- 
ally watching her do her work, your 
February, 1954 

EXCLUSIVE AT RADIO SHACK! 

+85 APPROVED FM -AM TUNER 

AT A SACRIFICE LOW PRICE! 

12 TUBES! TUNE!) RF! ARMSTRONG-TYPE FM! 

MINIATURE TUBES* 
*Plus germanium diode AM detector! 

DUAL CASCADE LIMITERS! 
NOT ratio detector but true HIGH -FIDELITY Arm- 
strong -type FM, plus sensitive AVC AM. Twelve - 
not 8 - miniature tubes. 30- 15,000 cps cathode fol - 
louer output! Dual FM -AM band indicating lamps. 
Ultra compact to fit anywhere: 81/4 W x 53/8 H x 8" 
deep. 

TUNED RF STAGE FM, AM! 
Yes! Tuned RF stage and separate RF and IF stages 
on both FM and AM. Rugged 6 -GANG condenser! 
Hundreds now in use by appreciative music lovers 
from coast to coast. Attach to any amplifier, radio, 
TV set or sound system. Immediate delivery! 

ORDER NO. 36.206RH 
7 LBS 

4195 

SIMPLIFIED POWER 
SUPPLY 

The model V -12 tuner 
comes less power sup- 
ply, requires 6.3V AC 
@ 4 amps, 190V DC 
tt SS ma. Available 

from us, 100% wired, 
for just 512.05. Order 
No. 36- 207RN. 7 lbs. 

\ \ " DIAMOND- SAPPHIRE for G -E RPX -050 

i 

LIST 

$31 

95 

NOTE: include est. postage 

Big savings on a limited quantity of the EXACT 
RPX -050 replacement stylus with diamond tip 
for LP and sapphire tip for 78's. Here's a bar- 
gain every hi-fi fan will recognize, for America's 
most popular magnetic pickup, the G -E triple 
play! Guaranteed first quality; and the LP dia- 
mond is a genuine South African whole stone, 
not a fragile chip or splint. Immediate delivery 
on mail orders, while they last! Order No 
R- 6008 -N. 

ORDER BY MAIL, PHONE, WIRE! FREE 224 -PAGE CATALOG! 

RADIO SHACK CORPORATION 
167 Washington St., Boston 8, Mass. (Dept. RN) 
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I{' 
SCR -274N 

COMMAND 
and 

ARC -5 
EQUIPMENT 

wP.r 
Irhgel tIó 

f;1 
Excellent BRAND 

Type USED USED NEW 
BC -453 Rev, 190.550 Kc.521.50 $28.50 
BC -454 Rcvr. 3 -6 Me. 10.50 12.50 
BC -455 Rev, 6 -9 Me. 10.95 12.95 
BC -456 Modulator 2.75 
BC -457 Xmtr. 4 -5.3 Mc. 13.50 18.50 
BC -458 Xmtr. 5.3 -7 Mc. 8.50 9.75 
BC -459 Xmtr. 7 -9.1 Mc. 14.95 16.50 
BC -450 3 Revr, control box - 1.49 
BC -451 Xn,tr. control box. 1.25 
3 Receiver rack 1.79 2.95 
2 Transmitter rack - 1.59 3.25 
Single Transmitter rack - 1.59 3.25 

$4450 
24.95 
17.95 

5.75 
29.50 
29.50 
24.50 

1.95 
3.49 

ARC- 5/T -23 Transmtr, with tubes. Brand $49.50 
New 

Terrific Transmitter- Receiver Buy: 
FAMOUS BC-645 450 Mc. -15 Tubes 

BRAND NEW 

$395ó 

BRAND NEW, in original 
carton! Easy to convert t for 
phone or CW 2 -way commu- 
nication, covering these 
band s: 420 -450 Mc Ham 
Band, 450 -460 Mc fixed or 
Mobile, 460 -470 Citizens 
Band, 470 -500 Mc TV exper- 
imental. Contains 15 tubes: 
4.7F7, 4 -7H7, 2.7E6, 2 -6F6, 
2 -955, 1- WE -316A. Size 
101 /zx13 %x43/4". Wt. 25 
lbs. 

CONVERSION DIAGRAM 
INCLUDED! 

PE -101C DYNAMOTOR for 
above BC -645 $4.85 
UHF ANTENNA ASSY, for A 
above BC -645 $2.45 

HEADSETS Excellent 
USED 

HS -23 high impedance $295 
HS -33 low impedance 2.45 
HS -30 low imp (featherwt) 1.49 
H -16 /U high imp (2 units) - 
CD -307A cords, with PL55 plug and 

JK26 jack, 8' long - 
BRAND 

NEW 
$4.75 

5.75 
2.45 
4.95 
1.19 

Sensational Buy! 
BC -22I FREQUENCY METER 
JUST LIKE NEW! Limited quan- 
tity, first come, first served! 
Range 125 to 20,000 Kc, with 
crystal check points in all ranges. 
Complete with tubes, crystal, 
calibration charts. 
YOUR COST $129.50 
Modulated BC- 221 -AK BRAND 
NEW 
Complete $210.00 
These Frequency Meters are factory treated, 
checked for frequency alignment and GUARANTEED. 

BEACON RECEIVER 
BC- 1206 -C 

Complete with 5 tubes. Tunes 
195 KC to 420 KC. IF Frequency 
-135 KC, Receiver Sensitivity - 
3 Microvolts for 10 Milliwatts 
output. Output Impedance -300 
Ohms and 4000 Ohms. Volume 
Control -RF Gain Control, Power 
Supply -24.25 Volts Aeroplane 
Battery, Current-.75 Amperes. 

$12.95 
Used, as is, special $6.95 

DYNAMOTORS 
Exc. Brand 

Type Input Output Used New 
DM -32A 28V 1.1A. 250V .05A. $4.90 $7.50 

DM -33A 28V 5 A. 575V .16A. 2.25 3.95 
28V 7 A. 540V .25A. 

DM -40 14V 3.4A. 172V .138A. 7.40 9.50 

0M -28 28V 224V .07A. 3.95 6.95 

DM-21 14V 235V .09A. 6.85 16.50 

PE -73 28V 20A. 1000V .350A. 9.50 12.50 

PE -86 28V 1.25A. 250V .060A. 2.95 5.50 

PE -94A 28V 10 A. 300V .200A. 7.50 11.50 
150V .101A. 

PE -94B 28V 10A. 300V .200A. 8.50 11.75 
150V .101A. 

PE -94C 28V 10A. 300V .200A. 10.00 12.75 
150V .101A. 

WILLARD 6 -VOLT 
MIDGET 

STORAGE BATTERY 
3 -amp hr. BRAND NEW. 31/2"x 
1- 13/16 "x2a s 3/4". Uses $2.65 
standard electrolyte ... 

WILLARD 2 -VOLT STORAGE BATTERY 
20 AMP. HR. $2.69 $2. 
BRAND NEW .p l 
Please 

' 
nelude 25% Deposit with order -Balance 

C.O.D. MINIMUM ORDER $3.00. All Shipments 
F.O.B. Our Warehouse N.Y.C. 

Dept. N -2 

G&G Radio Supply Co. 
51 Vesey St., New York 7, N. Y., CO 7 -4605 

Branch: 16 W. Kinzie St., Chicago, Ill. 
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editor noticed that she carefully sepa- 
rated the letters into two stacks -one 
stack consisted of letters on printed 
letterheads; the cards and other let-. 
ters were put in the -other stack. Then 
she filled the requests called for on the 
printed letterheads first and took spe- 
cial pains in supplying what they 
wanted. 

In answer to a query about why she 
followed this routine she said, "Isn't it 
better to take care of the important 
companies first ?" 

The moral to that is: If you want to 
be rated as an "important company" in 
the eyes of office workers who may 
handle your correspondence, get your- 
self some printed letterheads. 

Customer Relations 
Perhaps the most important factor 

in the operation of a TV service busi- 
ness is that of maintaining good rela- 
tions with its customers. The money 
factor involved in the servicing of sets 
isn't nearly so important in the mind 
of the customer when the simple rudi- 
ments of good customer relations 
practices are used in contacts with 
him. 

A few years ago the Central Tele- 
vision Service Company of Chicago, 
perhaps the largest independent sery - 

icing organization in the industry, real- 
ized that good customer relations were 
essential to maintain the volume of 
business necessary to keep its 200 em- 
ployees busy. They prepared a manual 
for their own staff and called it the 
"TV Technicians Handbook on Cus- 
tomer Relations." This manual tells 
you what to do if the customer invites 
you to have a drink with her, or if you 
do some damage to the customer's fur- 
niture, or if the customer insists on 
keeping the old CRT which you re- 
placed. It also gives suggested an- 
swers to the oft asked questions : "Did 
I buy a lemon ?" "What kind of set do 
you have in your home ?" "Why is my 
neighbor's set better than mine, when 
I paid more for my set ?" and many 
others. 

Because of the large number of re- 
quests that the Bureau has received 
from the readers of this department 
for information on problems that come 
under the heading of customer rela- 
tions, arrangements have been made 
with the Central Television Service 
Company for the Bureau to distribute 
copies of their handbook to readers 
who would like one. Send one dollar to 
TTLB Special Services Dept., P. O. 
Box 1321, Indianapolis 6, Indiana, and 
ask for the "Central CR Manual." 

MODERN MICROPHONE 
DESK STAND 

By ARTHUR TRAUFFER 

EXCEPT for the plastic saucer, which 
was borrowed from the pantry, the 

writer built the microphone desk stand 
shown in the photograph from materials 
found in his "junk box." Even if you 
have to buy all the parts, this stand can 
be assembled for about 50 cents. 

Bore a M3" diameter hole in the cen- 
ter of the bottom of a 51/2" diameter 
plastic saucer. Obtain a 5" length of 
1 /e" pipe (3 /8" o.d.) which is threaded 
on one end. Using a flat file, the other 
end of the pipe is reduced just enough 

for a drive fit into the end of an Am- 
phenol 75 -MC1M cable connector, as 
shown in the diagram. Tighten the set- 
screw in the connector. 

Next fasten the pipe to the inverted 
saucer by means of two washers and two 
hexagon nuts, as shown. The pipe can 
be enameled to match the color of the 
saucer. The threads on the end of the 
cable connector are standard micro- 
phone threads and will fit sockets on all 
U.S. -made microphones except for RCA 
units which use a special thread. -El- 

Mechanical details for constructing the desk stand and photo of finished product. 

WASHERS 

5/8 " -27 THREADS FIT 
SOCKET ON ALL U.S. MIKES, 
EXCEPT R.C.A. 

AMPHENOL 75-MC1M MIKE 
CABLE CONNECTOR 
(CABLE PROTECTING SPRING 
REMOVED) 

FILE DOWN FOR A DRIVE FIT 

1/8" PIPE (3/8" O.D.) 
ABOUT 5" LONG 

HEXAGON NUTS 

PLASTIC SAUCER ABOUT 
51/2' IN DIAMETER 

L--L --IJ 
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Leonard Smith, president of the 
Texas Electronics Association, sent in 
a suggested solution to a ticklish prob- 
lem facing service operators. In Fort 
Worth, Texas, they were up against 
the growing problem of customers who 
had made no credit arrangements be- 
fore a service job was completed, tell- 
ing technicians to "Charge it," when 
presented with the bill. When the tech- 
nician used thé stock answer, "Sorry, 
we don't do a credit business," the cus- 
tomer usually blew a fuse. 

To whip this problem, Stan Taber of 
Acme Radio & TV of Fort Worth, 
bought some credit applications from 
the Fort Worth Retail Merchants As- 
sociation with the Credit Bureau seal 
on them. He gave each of his field 
service technicians a supply of these 
forms to carry in his car. When a cus- 
tomer says "Charge it," the technician 
asks him if he has a charge account 
with the company. If the answer is 
"No," the technician hands him a 
credit application and says, "Sir, since 
you don't have an account with us, this 
job must be cash. However, if you will 
fill out this application and mail it to 
us we will be able to handle any future 
work on a charge basis after the appli- 
cation has been approved." 

Mr. Taber reports that nine out of 
ten customers do not fill out and send 
in the applications and the way is 
paved for all future relations with him 
to be on a cash basis without having 
the customer blow a gasket. 30 

COMPUTER CONFERENCE 
THE second annual Western Computer 

Conference and Exhibit, sponsored 
jointly by the AIEE, IRE, and Associa- 
tion for Computing Machines, will be 
held at the Ambassador Hotel in Los An- 
geles on February 11 and 12. 

The conference is composed of two 
parallel sessions, one on control systems 
and one on data processing systems. 

The exhibit portion of the meet will 
feature the latest electronic computing 
machines which are capable of solving 
the most complex problems. 

For further information write H. G. 
Weightman, publicity chairman, at 
Weightman & Associates, 1405 W. Mag- 
nolia Blvd., Burbank, California. 30 

RADIO COURSES 
NEW YORK University has announced 

several courses of interest to persons 
in the radio, television, audio, and elec- 
tronic fields in addition to the basic 
courses on fundamentals the school of- 
fers. - 

The courses, which will run from Feb - 
ruary 3 to May 19, include elements of 
radio tubes and circuits ; radio tubes and 
circuits (2 ) ; transistor applications in 
modern electronics ; television circuits; 
television transmitter and u.h.f. circuits; 
operation and maintenance of TV equip- 
ment; measurements and testing in ra- 
dio, audio, and TV; high- fidelity repro- 
duction of sound; and radio operator 
license tutorials. 

For full details write to the Program 
of Technical Studies, New York Univer- 
sity, Division of General Education, 3 
Washington Square, North, New York 3, 
N. Y. -[0 
February, 1954 
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MINDING for NIGH FIDELITY! 

Two ALL NEW Complete Kits for 

Every HighFidelity Need 

Each Collins Tuner Kit is complete with 
punched chassis, tubes, power transformer, 
power supply components, hardware, dial 
assembly, tuning eye, knobs, wire, etc., os 
well as the completed sub -assemblies: FM 
tuning units, AM tuning units, IF ampli- 
fiers, etc., where applicable. All sub- 
assemblies wired, tested and- aligned at 
the factory make Collins Pre -Fab Kits easy 
to assemble even without technical knowl- 
edge. The end result is a fine, high grfal- 
ity, high fidelity instrument at often less 
than half the cost - because you helped 
make it and bought it direct from the 
factory. 

FMF -3 Tuning Unit 
$1525 

The best for FM. The most sensitive 
and most selective type of "front end" 
on the market. 6 to 10 microvolts sen- 
sitivity. Image ratio 500 to 1. 6J6 
tuned RF stage, 6AG5 converter, 6C4 
oscillator. Permeability tuned, stable 
and drift -free. Chassis plate measures 
61/2 "x41/2 ". In combinbtion with the 
IF -6 amplifier, the highest order of 
sensitivity on FM can be attained. 
Tubes included as well as schematic 
and instructions. Draws 30 ma. Ship- 
ping weight FMF -3: 21/2 lbs. Dial avail- 
able @ $3.85. 

TUNERS 
and 

ECEIVERS 

Coi m. A.A. nadv, C. n m r 
'_sÌ._ d -. fo5... Radia Ca 

-n 

FM Tuner Kit 

The FM -11 tuner is available in kit form with the 

IF Amplifier mounted in the chassis, wired and 
tested by us. You mount the completed RF Tuning 

Unit and pówer supply, then after some simple 
wiring, it's all set to operate. 11 .tubes: 6.16 RF 

amp, 6AG5 converter, 6C4 oscillator, 6BÁ6 1st IF, 

(2) 6AU6 2nd and 3rd IF, (2) 6AÚ6 limiters; 6.415 

discriminator, 6AL7 -GT double tuning eye, 5Y3 -GT 

rectifier. Sensitivity 6 to 10 microvolts, less than 

V2 of i% distortion, 20 to 20,000 cycle response 

with 2DB variation. Chassis dimensions: 121/2" 

wide, 8" deep, 7" high. Illustrated manual sup- 

plied. Shipping weight 14 lbs. 

IF -6 Amplifier 
A remarkable value! 6 tubes are used 
in the IF amplifier: 6BA6 1st IF, (2) 
6AU6 2nd and 3rd IF's, (2) 6AU6 
limiters and 6AL5 discriminator. High 
gain, wide -band response (200 KC) for 
highest fidelity. 20 to 20,000 cycles. 
Distortion less than 1/2 of 1 %. Draws 
40 ma @ 220 volts. Chassis plate di- 
mensions: 11 x 21/2 ". Shipping 
weight: 3 lbs. 

AM- 4Tuning Unit 
$2450 

Tops in AM superhet performance! A 
3 -gang tuning condenser gives 3 tuned 
stages with high sensitivity and se- 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme- 
diate use. Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6AT6 
detector, Draws 30 ma @ 220 volts. 
Mounts on a chassis plate measuring 
4 "x73 /8". Shipping weight 21/2 lbs. 
Dial available at $3.85. 

WHEN YOU THINK OF TUNERS, 

FM /AM Tuner Kit 

The original 15 tube deluxe FM /AM pre -fab kit 
redesigned on a smaller chassis. The tuner now 
measures 14" wide by 12" deep by 7 1/2" high. 
This attractive new front and dial assembly opens 
up new applications where space is at a premium. 
Kit includes everything necessary to put it into 
operation- punched chassis, tubes, wired and 
aligned components, power supply, hardware, etc, 
Kit comprises FMF -3 tuning unit, IF -6 amplifier, 
AM -4 AM tuning unit, magic 
eye assembly and complete 
instructions. All tubes included. 
Shipping weight 19 lbs. 

1 To: Collins Audio Products Co. Inc. 
P.O. Box 368, Westfield, N. J. RN -2 
Tel. WEstfeld 2.4390 

FM Tuner Kit FM /AM Tuner Kit Slide Rule Dial Assembly 
FMF3 Tuning Unit O If6 Amplifier AM4 Tuning Unit 

NAME 

ADDRESS 

CITY STATE 

Amount lot Kit S See weights, add shipping con S 

Total amount enclosed S Check O Money Order 

THINK OF COLLINS AUDIO PRODUCTS 

ISS 
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Here's why PERMA -TUBE 

backs up quality service: 
1. PERMA -TUBE IS STURDY ... it's made of special, 

high- strength J &L Steel. 

2. PERMA -TUBE IS CORROSION -PROOF . . . it's 
treated with vinsynite -then coated inside and outside 
with a metallic vinyl resin base.. 

3. PERMA -TUBE IS EASILY INSTALLED ... it's the only 
mast with both ends of the joint : machine fitted. 

Here's proof of Perma- Tube's s uperior strength. 
Ordinary masts and Perma -Tube were subjected to 

regular deflection and permanent set tests with the 
following results : 

TV Mast 
Tested 

Mast A 

Mast B 

Mast C 

Perma -Tube 
Mast D 

Mast E 

Perme -Tube 

JaL 
STEEL 

Size and B W Gauge 

11/4" OD x 20 Ga. 
11/4" OD x 18 Ga. 
1.65" OD x 17 Ga. 
11/4" OD x 18 Ga. 
11/4" OD .x 15 Ga. 
11/4" OD x 16 Ga. 
11/4" OD x 16 Ga. 

Bending Force To 
Produce 21/2 lbs Set 

1870 inch pounds 
2740 inch pounds 
2780 inch pounds 
2930 inch pounds 
4370 inch pounds 
4560 inch pounds 
5950 inch pounds 

CHECK THE 500 HOUR MINIMUM SALT 
SPRAY TEST RATING OF YOUR TELE- 
VISION MASTS (Am. Soc. of Testing 
Materials -Spec. 5117 -49D. Remember 
Perma -Tube passes this test ... remains 
corrosion -proof. 

41~4 1' tUlll9I 
STEEL CORPORATION - .Pittsburgh) 

What's New in Radio 
(Continued from page 94) 

sistors are currently available with 
guaranteed alpha minimums of .90 for 
the Type 200, .95 for the Type 201, and 
.98 for the Type 202. 

For further information write the 
company at 6000 Lemmon Avenue, 
Dallas 9, Texas. 

NEW PM MOTOR 
Pioneer Electric & Research Cor- 

poration, Forest Park, Ill. is now in 
production on a new miniature perma- 
nent magnet motor which is smaller 
than a standard cigarette pack. 

The new unit offers horsepower rat- 
ings from .004 to .0165 and speeds 
from 2000 to 20,000 rpm with total 
weights from 3.5 to 9 ounces. It is 
made with its magnetic structure cast 
into an aluminum housing. In its basic 

PioNËbR ELECTRIC ANO i 

RESEARCH CORPORATION 
FOREST PARK, ILLINOIS 

( A RPMI 

i11I)1i111ili1i 
i 1 

tl(I111IIiji ¡Ilil Ij 

construction the new motor conforms 
to JAN specifications although op- 
tional features (watertight and explo- 
sion -proof housing, fungicided arma- 
ture, noise filter, speed governor, and 
gear reducer) are available. 

WIRE STRIPPER 
Holub Industries, Inc. of Sycamore, 

Illinois is currently in production on a 
completely automatic wire stripper 
that eliminates triggers, cocking, or 
other holding devices. 

Known as the "Hi- Speed" wire 
stripper, the new unit is designed to 
strip all kinds of building and fixture 
wire with a single squeeze of the han- 
dles. After the wire is stripped, a con- 
cealed cam holds the jaws open until 
the wire is removed. 

The stripper is made in seven sizes 
for stripping Nos. 8 to 30 solid and 
stranded wire, also POSJ for parallel 
wire and 360 -ohm flat twin -lead. An 
adjustable stop is furnished with each 
tool. 

MINIATURE CONNECTORS 
Viking Electric, 1061 Ingraham St., 

Los Angeles 17 is now offering an im- 
proved series of miniature rectangular 
connectors with 7, 8, 14, 18, 20, 21, 34, 
or 41 contacts. 

Except for the 8- contact unit, all 
connectors are interchangeable with 
similar equipment. The company will 
forward a complete catalogue on these 
units on request. 30 
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We publisher of a fascinating new 
magazine explains its purposes and 
offers you the first copy ---- 

with his compliments... /64r 
AT 

MUSIC at HOME is a completely new kind of magazine, 
planned to help everyone find more entertainment in 
hi -fi records, tape and FM radio. The wealth of intriguing 
articles, dramatically illustrated, covering both music and 
equipment, express the concept that music is for everyone, 
and the more realistic the reproduction, the more enjoyable 
the music - whether the original was a symphony orchestra, 
a hot trombone, or a crooner giving out with the blues! 

With the perfection of LP records, 
tape = Borders, FM radio, and hi -fi 
equipment, people are coming to 
realize that music can make a more 
important contribution to the 
hon.': than any other form of enter - 
tain.nent. 

It has a special appeal to each mem- 
ber of the family, from the little 
tot who, with uncertain steps, re- 
sponds to the rhythm of tunes for 
children, to the grandparents for 
whom music recreates happy events 
of days gone by. And for those 
ages in between, there is music for 
dancing, for relaxation, and for 
the pure joy of listening. This as- 
sumes, of course, that what is heard 
from the loudspeaker is an accurate 
recreation of the original music, 
which we have come to call hi -fi 
reproduction. 

The purpose of MUSIC at HOME 
is to help you: 

1. Select the best recordings of 
the kind of music you enjoy the 
most, 

2. Learn more about the many 
exciting uses of tape recorders, 

3. Find the FM stations that are 
providing top -quality programs, 

February, 1954 

4. Select the kind of hi -fi equip- 
ment suited to your particular 
needs, within the limits of your 
budget, 

5. Install the equipment so that 
it will be both decorative in ap- 
pearance and fine in performance, 

6. Use the equipment correctly, 
so that you will have all the thrill- 
ing enjoyment from your music 
that hi -fi reproduction can provide. 

In short, MUSIC at HOME is a 
how- to -do -it magazine, filled with 
articles and special features planned 
for the thousands of people who 
are interested in learning more 
about this wonderful form of 
home entertainment. 

The special offer below is extended 
so that you can have the first issue 
with my compliments, and see for 
yourself how interestingly the sub- 
jects of music and hi -fi equipment 
are presented in MUSIC at HOME. 

AT HOME 
HI -FI REPRODUCTION FROM RECORDS, 

TAPE, AND FM RADIO 

The following offer is made so that you can 
judge the value of MUSIC at HOME to you 
and your family, without risking even the 
very modest cost of a subscription: 

Send in your order, using the coupon below. 
The first issue will be sent you with our 
Publisher's compliments. If you are not so 

delighted with this first issue that you will 
want to receive those following, write us 

within 30 days after you receive the first 
copy, and the full amount of your remittance 
will be refunded promptly, without question. 
MUSIC at HOME is a large -size magazine, 
handsomely designed, elaborately illustrated 
with photographs and drawings, and beauti- 
fully printed on fine paper. You'll enjoy it 
from cover to cover, and you'll be proud to 
show it to your friends. Mail your order 
today, so you can be sure of getting it from 
the very first issue. 

Milton B. Sleeper, Publisher 
207 East 37th Street 
New York 16, N. Y. 

Please send me the first issue of MUSIC 
at HOME without charge, and enter my 
subscription to start with the second issue. 
My remittance is enclosed for 

$6.00 for 3 years (18 issues) 
$3.00 for I year (6 issues) 

If I am not completely satisfied with the 
first copy, I will notify you within 30 days, 
and you will return my remittance in full. 

Name 

Address 

City & Zone State 

J 
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your hi- fidelity 

problems with 

CONE 
SPEAKERS 
-HIGHEST Q COST! 

QUALITY! 

MODEL 6201 - COAXIAL 
SPEAKER SYSTEM. Now gen- 
erally acknowledged to be 
industry's finest value in a 
high quality 12" speaker. 
TRUE coaxial dual range 
system comprising clean 
sounding woofer with heavy 
exclusive Alnico 5W magnet, 

DRIVER TYPE tweeter with 
"Reciprocating flares" wide 
angle horn, and BUILT -IN 
crossover network complete 
with "Balance" control. 

DIFFUSICONE -12 - WIDE 
RANGE WIDE ANGLE 12" 
SPEAKER. Exclusive "diffusi- 
cone" design utilizes the bene - 
fils of dual -horn loading, radial 
projection and diffraction prin- 
ciples to achieve unsurpassed 
quality and sound distribution 
from a single unit speaker. 
En¡oy full fidelity ANYWHERE 
in the room . at a surpris- 
ingly reasonable cost. 

DIFFUSICONE -8 - WIDE ANGLE 
8" SPEAKER. Some as the Dif- 
fuscione-12 except in 8" size. 
Remarkable fidelity and ex- 
ceptional sensitivity and power 
handling capacity make this 
a truly outstanding eight. 
Ideal for use where space is 
limited, and is also a perfect 
selection for a mid -range 
speaker in 3 -way systems. 

MODEL 6200- EXTENDED RANGE 
12" SPEAKER. Designed for gen- 
eral applications, capable of high- 
ly efficient FULL-BODIED response 
throughout the operating spec- 
trum. May be used with equal 
facility to . improve commercial 
radio, TV, phono sets, high 

quality sound re- inforcement in 
night clubs, churches, schools, 
etc., or as a woofer. The 6200 
must be heard to be appreciated. 

MODEL C -15W -DUAL IMPEDANCE 
RANGE 15" WOOFER. Brand 
new low frequency reproducer 
embodying many exclusive ad- 
vance features. Its superior re- 
sponse and acoustic output is 
due, in part, to a newly 
University -developed cone and 
voice coil suspension system 
permitting the greatest axial 
movement ever achieved. The 
incredibly low distortion results 
from a new magnet assembly. 

DIF"j.V.i...: 
There is a UNIVERSITY Tweeter for every 

application and pocketbook. Write for descriptive 
illustrated literature. Address Desk RT -2. 

LOUDSPEAKERS V INC 
80 SO. KEN;ICO AVE., WHITE PLAINS, N. Y. 
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Certified Record Revue 
(Continued from page 56) 

orchestra wound up, he made a terrify - 
ing experience of this evil fable. The 
Borodin and Glinka pieces, while of less 
stature on this disc, nevertheless are 
recorded with equal effectiveness. Con - 
trol setting was flat for the ffrr curve. 
Surface in my copy a little "ticky." 

SCRIABIN 
THE POEM OF ECSTASY and THE 
POEM OF FIRE 

New York Philharmonic conducted by 
Dimitri Mitropoulos. Columbia ML 4731, 
NARTB curve. Price $5.95. 

Back in the days when I was more 
of a romantic than I am now I greatly 
admired the old Monteaux version of 
"The Poem of Ecstasy." I thought that 
was really great shakes as an example 
of "mood" music. When one becomes 
more musically mature, one realizes 
that there is a good deal that is trite 
ar.d banal in this score. I suppose 
what really fascinated me was not so 
much the music as the composer. Now 
this boy Scriabin was a real squirrel! 
I laven't got the space to go into all 
of it here, but he was a character from 
the word go. He was "high priest" of 
a -Sort of "back to nature" cult and as 
years passed he became ever more of 
a mystic. He believed that art forms 
are at their best when co- mingled and 
he was wont to give and sponsor recit- 
als in which music and voice were 
merely parts of his whole philosophy 
as they were combined with color and 
even odor! For all of his eccentrici- 
ties he was a clever rascal. He in- 
vented a color "organ" an instrument 
that would produce myriad color vari- 
ations projected on a screen, by keying 
certain prisms and mirrors, etc. Yes 
Sir! Some character! This recording 
is as good an exposition of this music 
as you're likely to get in some time. It 
is far superior to the recent version on 
Capitol, at least as far as sound is con- 
cerned. The Capitol disc was note- 
worthy for a good performance. Mr. 
Mitropoulos has a particular affinity 
for music like this and his reading ac- 
cents the broad line rather than high- 
light detail which, while important, 
obscures the composers intent. Sound 
on this disc is typical of some of the 
late Columbia efforts, which is to say, 
splendid. The strings are well deline- 
ated without being edgy, woodwind 
playing is reproduced with particularly 
fine overtone and vibrato. "The Poem 
of Fire" is equally well recorded and 
performed. Since this is the second of 
Scriabin's tone poems, its roots in his 
ever increasing mysticism are clearly 
evident. Some wonderful sounds on 
this side and a bow to Leonid Hambro 
for some brief but very effective solo 
piano. Conformed perfectly to NARTB 
curve and required no treble or bass, 
cut or boost. Surfaces were quiet. 

DVORAK 
SYMPHONY #2 IN D MINOR 

Hamburg Radio Symphony Orchestra 

ID- WINTER SALE 
PRICES SLASHED 
T.V. TUBES -ROCK BOTTOM PRICES 

In lots of 6 each No. only 
6BG6 ..89e 61306 ..5701L4 ...45e 6X5 ..36c 19BG6..89e 6AQ5 38e 1T4 ...450 6SÁ7 ..42c 
12AX7 .. 47c 6CD6 .$1.05 6X4 ...36c GATE ..36c 
6CB6 ..39e 654 ...37c 6V6GT .38c 68A6 ..38c 
6AK5 ..63e16T8 ..550 6AX4 ..52e 6BE6 ..38c 

Tube Special -Broken Keys- Electrically Perfect 12A6..29e_4 for $1.00 12K8..49c; 7 for $3.00 
Tube Sale - í2A7- 55- 27 -85- 31.56. No Mixed Asst. 
RCA ÚV876 Tubes 

6 of Any Type $150e 

Heavy Duty Shielded P.P. Input Trans $1.00 
M.D. Silver Contact Trans. Keys 1.00 
Isolantite Octal Panel Clamp Sockets 3c ea. 
100 Assorted Resistors $1.95 
I Mfd., 1.000V Oil Filled Cond. 75e 
2 Gang Var. ^'nd. 456 K.C. with Osc. Section, 

23/4 in. Pulley on 3 /s" Shaft 49c 
Westinghouse Kuprox Rectifier 0.64 Amp. 28 

Volts. Reg. $11.00 ea. Special $1.95 
BRAND NEW 10" PHONO RECORDS- Ass't. 

Jazz -Popular. Rhythm- Blues. Please specify. 
12 for 51.79 or 24 for $3.00 or 50 for $5.75 

Single Pole -10 Pos. 2 -Gang Switch 29e 
Grind your own Crystals. Pure Brazilian Quartz. Vari- 

ous sizes and thicknesses. 1/4 lb. pkg. $1.00 
4 -Tube Drilled Chassis, 41/2"361/'xl1 /, ".29e e ach 
Signal Corps Phones -2 M. Ohms (8 M. Ohms 

Imp., Brand new $1.75 
2 Ft. Ext. Cord (and Plug) 40c 
214,"04" Bake. Panel Mounting -5 Res.; 6 Mica Cond.; 

2 Choke Coils 49c 
21/ M.H. R.F. Choke Coil 27e ea.; 4 for $1.00 
7 Ft. Und. Apo. AC Line Cord 20c 
Miniature 9 pr. Sockets 7c Ea.; 60e Coz. 
RCA 4 "x6" Oval P.M. Speakers 51.25 
5x7" Oval 1700 Ohm Dyn. Speaker $1.69 

TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V ..49e 30 -30 MFD. 150 V ..57e 
40.40 MFD. 150 V..59e 80 -50 MFD. 150 V..75e 

Low -Loss Short Wave 
Lock Type Air Trimmer 

c'- Variable Condensers s 5 P1.-20 Mmfd.....160 
TOGD.P.D.T. 

SLIDE 
GLE 

7 P1. -25 -30 Mmfd. .l8e SWITCH ....15c 
8 P1. -30 -35 Mmfd..20e 

14 PI. 56 Mmfd....28e 
1,000 OHM WIRE WOUND POTENTIOMETER ....15e 
30 HY- FILTER CHOKE SHIELDED 3 for $1.25 
PIEZO CRYSTAL HOLDERS.24 for $1.25; $3.50 per C 
RCA Band Switches - 
3 gang. 3 Pos. 3 band.30e 6 gang. 4 pos. 4 -5 band.40e 
Trimmer- Padder Amt. -all Isolantite -singles, dual: 

triples -100 asst. $2.25 
ATTENTION: Prospectors, Explorers for Hidden Treas- 
ores! Construct a U.S. Army Type of Metallic Mine 
Detector Amplifier. Amplifier unit only (less tubes 
and batteries) with cables. headphone ord, and jack. 
Army wiring diagram. Type AN /PRS -1 51.95 
Philco push button Rotary Switch Double Pole...35c 
8 Gann Push Button Switch 49c 
DRILT.ED CHASSIS FOR 5 -6 tubes 5 "310 "211 /0"..25e 
PHONE JACKS-OPEN & CLOSED AUTO....... 18e 
SALE -PHONO RECORD ALBUMS -12 " -3 comp. -15c; 

10 " -3 comp.-15c; 4 comp. -20e; 12 comp. -69c 
VULCAN HEAVY DUTY 100 WATT SO'_ "ERIN° 1809. 

Built for U.S.N. -Brand New -Equiv. sells for 
SS 50 OUR PRICE 53.25 

MINIMUM ORDER $3.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK SURPLUS MATERIALS CO. 
324 Plane Street, Dept. FE, NEWARK 1, N. J. 

VARIETY ELECTRIC CO., INC. 
468 -470 BROAD ST. 

NEWARK 2, N. J. 

has hallicrafters 
lo Kc to 250 cycles in six steps! 
The most stable receiver made! 
Single Side Band Suppressed Carrier! 

The Hottest Ham News in Years! 
THE HALLICRAFTERS CO. CHICAGO 24, ILL, 

RADIO and TELEVISION ELECTRONICS 
in 

® 
l Technical Phases 

New Classes (Day and 
Evening) Start lot of 
Dec., Mar., June, Sept. 

Free Placement Service for Graduates 
For Free Catalog write Dept. RN -54 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 
350 WEST 4TH ST., NEW YORK 14, N. Y. 

FREE BARGAIN LIST FREE 
1N34 Crystal diode cartridges 5 for $1.00 
6AL5 tubes 5 for 1.50 
6.16 tubes 5 for 2.49 
Stancor. boxed choke C -1410. 4HY 174 MA... 2.60 
Sensitive plu, in relay. SPDT. 2K ohm, 2MA.. 3.95 
Telephone relays (ill in metal box, new..... 9.90 
Hring Aid test n net, with 3" GE O -1 MA meter 9.95 

Send for Free Bargain List 
POLY -TECH 

253 E. 32nd St. New York 16, N. Y. 
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conducted by Hans Schmidt -Isserstedt, 
London LL778, ffrr curve. Price $5.95. 

Those of you who know this work 
and have been waiting for a really top 
notch recording, will be gratified to 
know that your wait is over. At least 
that is the way I feel about this pres- 
ent version. As one of Dvorak's most 
interesting and beautiful works, I 
could not understand the neglect which 
seemed to be its lot. After all, the LP 
companies have been turning out hun- 
dreds of items far less "standard" than 
this work. Yes, there has been a pre- 
vious version on LP, issued by Urania. 
But what worthiness this record had 
as a performance was marred by its 
uneven and undistinguished sound. 
This London recording has the advan- 
tage of splendid engineering. Blessed 
with a very live, spacious type of 
sound, it's not too far off mike to de- 
stroy important inner detail. String 
tone is generally good, some may want 
to roll off the treble ever so slightly. 
Percussion is solid, authoritative. 
Schmidt -Isserstedt is obviously an old 
hand at conducting this lovely score 
and he lavishes attention on it to 
achieve a gracious and compelling 
reading. He senses the need to main- 
tain a broad melodic line as a frame- 
work for Dvorak's colorful orchestra- 
tion. The disc reproduced well with 
the ffrr curve with perhaps the little 
extra treble roll -off, I mentioned be- 
fore. Surfaces were quiet. 

AMERICANA 
Eastman Rochester Symphony Orchestra 
conducted by Howard Hanson. Mercury 
MG 40003, AES curve. Price $5.45. 

This is a most unusual disc which 
will appeal to a greatly diversified 
group of people. A collection of works 
by American composers such as Aaron 
Copland, Wayne Barlow, and Dr. Han- 
son, the emphasis here is on solo winds 
such as flute, oboe, and clarinet, ac- 
companied by string orchestra. There 
is some really beautiful music repre- 
sented here and some particularly ex- 
pert performances. The works vary 
widely, ranging from Copland's "Quiet 
City," a rather contemplative and 
moody piece with fine trumpet solo by 
Sidney Mear, to Dr. Hanson's lovely 
"Serenade for Flute, Strings, and 
Harp." This latter work is an inex- 
pressibly beautiful outpouring of sound 
with some wonderful flute playing by 
Joseph Mariano. Believe me, if your 
wife doesn't like this work, you may 
as well give up this hi -fi business. This 
is passionate, beguiling music, with a 
universal appeal. The other pieces are 
equally interesting and well performed, 
and the woodwind sound throughout 
this disc is so clean and articulate, that 
the disc is sure to find favor among 
students of the instruments involved. 
It is interesting to note that while this 
disc is composed of solo works, Mer- 
cury did not resort to the use of an 
extra pickup mike for the solo instru- 
ments using their single Telefunken 
as usual. The result is a splendidly 
balanced recording with the soloists in 
their proper concert hall perspective. 
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TG-34A KEYER 
PORTABLE 

115 or 230 V. @ 50 to 60 cycle - 
KEYER TG-34A is an automatic unit for 
reproducing audible code practice sig- 
nals previously recorded in ink on paper 
tape. By use of the self contained 
speaker, the unit will provide code prac- 
tice signals to one or more persons or 
provide a keying oscillator for use with 
a hand key. The unit is compact, in port- 
able carrying case, complete with tubes, 
photo cell, and operating manual. Size: 
109 /1U "x 101/2" x 151316 ". Shipping weight: 
45 lbs. BRAND NEW -in Original Box - 
While They Last $24 95 Only: - 

NEW- LOW -LOW PRICES 
ARC -5 COMMAND EQUIPMENT: 

R -25 /ARC -5 Rec. 1.5 to 3 MC. No Tubes Used: $14.95 
R -26 /ARC -5 Rec. 3 to 6 MC. No Tubes Used: 7.95 
R -27 /ARC -5 Rec. 6 to 9 MC. No Tubes Used: 6.95 
R -28 /ARC -5 Rec. 100 to 156 MC. NoTubes Used: 12.95 
T -20 /ARC -5 Trans. 4 to 5.3 MC New: 16.95 
T -22 /ARC -5 Trans. 7 to 9 MC Used: 14.95 

274 -N COMMAND EQUIPMENT: 
BC -454 Rec. 1.5 to 3 MC Used: $10.95 
BC -455 Rec. 6 to 9 MC Used: 9.95 
BC -458 Trans. 5.3 to 7 MC Used: 9.95 
BC -459 Trans. 7 to 9 MC Used: 14.95 
BC -456 Modulator Used: 2.95 
FT -225 Mtg. F /BC -456 ....Used: 50e New: .95 
FT -220 3 Rec. Rack Used: $1.50.... New: 2.50 
FT -221 3 Rec. Shock Used 50c.... New: .95 
BC -450 3 Rec. Cont. Box Used: $1.50.... New: 2.00 
BC -451 Trans. Cont. Box Used: $1.00.... New: 1.50 
PLUG -Male for rear of Rec. or Trans. .55 
DM -32 Dynamtr F /Rec. 24V. Used: $2.95..New: 6.95 
DM -33 Dynamtr F/ Modulator & Trans...Used: 2.95 

BLOWERS -115 VAC 60 CYCLE 
SINGLE TYPE: (Illustrated at 

left) 100 CFM. 21/4" intake: 2" 
outlet. Complete size: 5" x 6 ". 
Order No. IC939 $8.95 

DUAL TYPE: 100 CFM. 4" in- 
take: 2" Dis. Each Side. Com- 
plete Size: 8" x 6 ". Order No. 
IC880 $13.95 

COMPACT TYPE: 108 CFM. Mo- 
tor built inside squirrel cage, 
41/2" intake: 31/2' x 3" Dis. Com- 

plete size: 41/4" W x 8%" H x 81/8" D. Order No. 
20067 $14.50 

FLANGE TYPE: 140 CFM. 3'/2" intake- 21/2" Dis. 
Complete size: 71/2" W x 71/4" H x 63 /4' D. Order No. 
1C807 $13.95 

FLANGE TWIN: 275 CFM, 41/2" intake; 3' /a" x 3" Dis. 
Complete size: 113/4" W x 81/2' H x 8-1/16" D. Or- 
der No. 2C069 $21.95 

AERIAL WIRE- Phosphorus Bronze #I6 Strand- 
ed. 200 lb. test. Weatherproof, ISO Feet $1.50 
on Reel. RL -3 with Clips 

SOUND POWERED HEAD 
AND CHEST SET 

Navy Type -No Batteries Required - 
Ideal for TV Antenna Installations 
and many other uses. 20 Ft. Cord. 
Used $5.95 EA. Tested: 

-J' 

TELEPHONE WIRE FOR THE ABOVE 
COMBAT TYPE -2 Cond. Twisted, Rubber Covered, 

Medium Weight, W -130 @ .Olc/per Ft. 
FIELD 

Heavy Duty, W-110-525 Ft. Rollr..$4s15 
COPPER WELD WIRE - Weatherproofed, 2 Cond. 

Solid. 1200 Ft. Roll, $10.00. Per Ft. @ .Olc per Ft. 

FREE CATALOG 
LISTING HUNDREDS OF TRULY EXCEPTIONAL 
"BUYS "! -WRITE FOR YOUR FREE COPY NOW! 

DYNAMOTORS 
HEAVY DUTY MOBILE DYNAMOTOR: 

14 V. INPUT -Output: 1030 VDC 260 MA. Tapped 
515 V. 215 MA. use @ 
6 V DC INPUT -500 V. 175 MA. While they last - 
DM-42- Excel. Cond.: $14.95 New: $29.95 
INPUT OUTPUT: STOCK PRICES: 
VOLTS: VOLTS: MA. No. USED: NEW: 

90 DM -21 $9.95 
150 BD-87 6.95 $8.95 
50 DM -25 6.95 8.95 

350 80.77 22.50 39.95 
100 DA -IA 3.95 5.95 
60 DM -32 2.95 6.95 

14 VDC 230 
14 330 
14 250 
14 1000 

28 230 
24 250 
24 575 
28 210 
24 220 
28 1000 
14 172 
28 250 
12 or 24 500 
12 or 24 
12 
Gor 12 

12 

160 
125 
80 

350 
138 

60 
50 

DM -33 2.95 
DY -22 7.95 
DM -53 3.95 
PE -73 8.95 
DM -40 6.95 8.95 
PE -86 2.75 8.95 
USA /0515 4.95 

275 110 USA /0516 4.95 
150 100 DM -310X 4.95 7.95 
500 160 PE -103 29.95 39.95 
230 90 PE -133 6.95 8.95 
450 60 SP -175 3.00 4.95 

PE -101 DYNAMOTOR -6 or 12 Volt. (Reprints of 
original CQ conversion articles -Oct. & Dec., '52 
issues- furnished.) This is the Dynamotor the Harns 
have been talking about! Easily adapted to supply 
625 V. @ 150 MA. and 325 V. 125 MA. @ 12 Volts - 
or 300 V. 90 MA. and 160 V. 110 MA. 

@ 6 Volts NEW:$4.95 

ANTENNA EQUIPMENT 
MAST BASES -INSULATED: 

MP -132 BASE -Illustrated at left -I" 
heavy coil spring. 2" insulator. Overall 
length: 111/2." Weight: 23/4 lbs. 
Price $3.95 

MP -S -33 BASE -Insulated type with heavy 
coil spring and 5" dia. insulator. Re- 
quires 2" hole for mounting, Weight: 
9 lbs. $5 95 

MP -48 BASE -Insulated type base with 
heavy coil spring. Requires 11/2" mount- 
ing hole. Weight: II lbs $6.95 

MP -37 BASE -Insulated type with heavy 
coil spring: 7" dia. insulator; requires 1 %" hole for 
mounting. Weight: approx. 10 lbs $8.95 

MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated, painted in 3 ft. sec- 

tions. screw-in type. MS -53 can be used to make 
any length with MS- 52.51 -50 -49 for taper. Any sec- 
tion, @ 50c each. Larger Diameter Section: 
MS -54 $1.25 

COAXIAL CABLES: 
RG-8/U (SPECIAL) 51.5 ohms. Same size as 

RG -8 /U. Prices: I to 100 ft. @ 8c 
per ft. -100 to 500 ft. @ 71/2c per ft. -500 to 1000 ft. 
@ 7c per ft. -1000 ft. Rolls @ 6%c per ft. 
RG- 34/U -71 ohms, 145 ft. length $15.00 

TRANSFORMERS -110 V. 60 CYCLE PRI.: 
5 Volt CT- 25A- 10.000 V. Ins. OPEN FRAME -6" x 

5" x 41/2" $7.95 
6.3 V. 1 Amp.....1.25 24 V. 1 Amp 1.95 
24 V. '/z Amp 1 50 24 V. 6.5 Amp 5.95 
6 -24-or 30 Volt 8 Amp 5.95 

BATTERY SWITCHING UNIT and 
M ETE R Used to switch load from one battery 
to another -or 6 to 12 Volts. Contains 2" Meter -0 -15 Volt DC Scale for reading battery voltage. 20 
Amp DPDT Switch and indicator. Case size: 4" x 
61/4" x 2%" NEW: $2.95 

Address Dept. RN Minimum Order $5.00 Prices F.O.B., Lima. Ohio 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 
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New 2nd Edition 

THEORY AND 

DESIGN OF 

ELECTRON 

BEAMS 
By John R. Pierce 

Bell Telephone Laboratories, Inc. 

Here is a truly basic presenta- 
tion of the theory of electron 
flow. It is particularly useful 
in the analysis and design of 
microwave amplifier and oscil- 
lator tubes, cathode ray tubes, 
and other devices in which a 
high beam current is impor- 
tant. It also includes much 
fundamental material on gen- 
eral electron optical problems, 
with emphasis on such impor- 
tant topics as space charge, 

thermal velocities and periodic focus- 
ing. New material that has not yet been 
published has been integrated with fun- 
damental relations from many sources 
to provide in one systematic treatment 
the minimum amount of theoretical ma- 
terial necessary for a thorough under- 
standing of electron flow and focusing 
in these various present -day devices. 
From the first page to the last this 
book is organized most effectively to 
give a thorough understanding of the 
basic principles governing electron 
beams in their application to many 
important design problems. 

Brief Outline of Contents 
Properties of Electric and Magnetic Fields 
Forces and Equations of Motion Simple 
Electron Motions Some General Relations 

Some Typical Special Problems The 
Paraxial Ray Equation Magnetic and Elec- 
tric Lenses: Analytical and Numerical Solu- 
tions The Effect of Thermal Velocities 
Space Charge in Electron Beams Electron 
Guns Periodic Focusing Fields About 
Designing Electron Beam Devices. 

240 pages, illustrated $4.50 

New 4th Edition 

TELEVISION 

SIMPLIFIED 
By Milton S. Kiver 

Associate Instructor in Radio, 
U. S. Army Air Force 

Here, in a oncise, up-to-the-minute 
handbook is the complete, practical in- 
formation you need for success in 
present- dayettelevision. 

Beginnings with 
field, it breaks down the television tree 

into its component parts and 
scircuits, and analyzes them, step by 

tep, showing how they are formed, 
the roles they play, and their pVrat- 
ing characteristics. Hundreds of vivid 
illustrations bring every fact right be- 
fore your eyes. You will be amazed at 
how simple television can become with 
this authoritative handbook. 

618pages, illustrated, $6.75 

...FREE EXAMINATION COUPON 
RTN 2-54 

D. Van Nostrand Company, Inc. 
250 Fourth Avenue, New York 3, N.Y. 

Please send me an examination copy of the books 
or book I have checked below. After 10 days I Will 
send you the full purchase price, plus postage, or I 
will return the books or book and owe nothing. 

THEORY and DESIGN of ELECTRON BEAMS, $4.50 
TELEVISION SIMPLIFIED, $6.75 

Name 

Address 

City Zone State 
SAVE! If you enclose full purchase price with this 
coupon, we will pay the postage. Same return privi- 
lege if not entirely satisfied. 

The disc reproduced perfectly from the 
AE',S curve without further compensa- 
tion. Surfaces were quieti An off beat 
item that is highly recommended. 
ADAM 

GISELLE 
L'Orchestre du Theatre National de 
L'Opera Paris conducted by Richard 
Blareau. London LL869, ffrr curve. 
Price $5.95. 

For those who have been dissatisfied 
with the fragmentary recordings of 
this ballet, here is the complete score 
at last. Balletomanes will probably 
pounce on this as "Giselle" is one of the 
most popular works in the ballet re- 
pertory. Beautifully recorded and per- 
formed with a great deal of finesse 
and admirable restraint. Some of the 
performances I've heard of this work 
the orchestra sounded like they were 
going to a fire. Í am not familiar with 
Mr. Blareau or his background, and the 
shtick is quite mute on his attainments. 
No matter, for he does a yeoman job in 
keeping things going at just the right 
tempi. He handles his forces very well 
and elicits some warm and effective 
playing from a -better- than - average 
orchestra. No sensational sound on this 
disc, but everything is clean and in 
proper balance. A little touch up on 
the bass control was necessary with the 
ffrr curve. Surfaces were slightly noisy. 
BR AHMS 

SYMPHONY #3 IN F MAJOR 
Vienna Philharmonic Orchestra con- 
ducted by Karl Bohm. London LL857, 
ffri curve. Price $5.95. 

I suppose the advent of this disc 
should give vent to more howls about 
"needless" duplication. Friends; I've 
just about given up on this duplication 
of repertoire business. As I explained 
in E previous column, it's just too much 
to expect record companies to risk 
capital on recordings of questionable 
commercial value. Don't misunder- 
stand me. The companies would be 
glad to venture further into the mu- 
sical unknown if they had an idea they 
would at least cover the cost of record- 
ing. In fact, we should be profoundly 
grateful for the plentitude of works 
which have already been recorded out- 
side the standard repertoire. But sales 
figures are notoriously cold- hearted 
and care not a whit about musical es- 
thetics. So the recording companies 
tak e the next best step and endeavour 
to t o polish and refine a previously re- 
corded work that it will find new com- 
mercial acceptance. The Brahms "3rd" 
here is a good case of this thinking. 
London already has this work in their 
catalogue by George Szell and the Con - 
cer :gebouw. It is an altogether ad- 
mirable recording and probably sells 
very well. However they felt that 
Szell's interpretation was basically dif- 
ferent from that of Mr. Bohm, and rea- 
soned that many people would want 
the warmer, more Viennese . reading to 
be expected from Bohm. There is also 
the question of advances in recording 
technique, to further enhance the sal- 
ability of the work. I can say that 
the .r reasoning is sound, for this is a 
better recording from the audio view- 

point and the reading is newly inter- 
esting, and as far as I am concerned 
to be preferred to the Szell. Bohm has 
conducted here with great intensity 
of feeling, a reading that is all heart 
and human. He never becomes maud- 
lin or too introspective, but manages 
to project sincerity into the score. The 
sound leaves little to be desired with .. 

richly sonorous strings and much 
cleanliness and weight to the brass. 
Splendid acoustics add further to the 
merits of this version. All in all, I am 
inclined to say this is the most satisfy- 
ing Brahms "3rd" now available, and 
a version that is going to be hard to 
surpass. The disc conformed perfectly 
to its curve and no touch up of bass 
or treble was necessary. Quiet sur- 
faces. - - 

TSCHAIKOVSKY 
NUTCRACKER SUITE and SLEEP- 
ING BEAUTY BALLET 

Philadelphia Orchestra conducted by 
Eugene Ormandy. Columbia ML 4729, 
NARTB curve. Price $5.95. 

Speaking of duplication in the previ- 
ous review we have here the same 
situation. Both of these works have 
been recorded ad infinitum. Can these 
new versions hope to compete in this 
tough market ? The answer is a some- 
what qualified yes. I say qualified be- 
cause of one thing. Performance. Mr. 
Ormandy does a very expert job with 
these two charming pieces, but he (and 
no one else for that matter) can equal 
the matchless job of conducting done 
by Stokowski. I don't know what par- 
ticular facet of Stokowski's talent is 
responsible for this complete mastery 
of these scores, but he has it and to 
spare. His readings are unalloyed 
magic. Soundwise, the Stokowski ver- 
sions are good recordings, but it is here 
where the Ormandy disc really shines. 
The disc here has been given some fab- 
ulous recording, with sharp, precise 
percussion, clean incisive strings, and 
some really fine acoustical treatment. 
Fine tonal balance is maintained 
throughout. The "Sleeping Beauty" has 
some terrific effects in it, far beyond 
any previous version. A tough deal 
here all right. It's six of one and half 
dozen of another in matter of choice. 
It really depends on what qualities 
weigh most heavily with you, sound or 
performance, which will determine 
your ultimate choice. 

DEBUSSY 
SUITE BERGAMASQUE 

RAVEL 
GASPARD DE LA NUIT 

Friedrich Gulda, pianist. London LL- 
754, ffrr curve. Price $5.95. 

Here is some of the best piano sound 
you're likely to hear in a long time. 
Absolutely on pitch, with no evidence 
of flutter. Warm toned when needed, 
properly percussive on demand. The 
music is interesting and beautifully 
played. In the "Suite Bergamasque" is 
to be found one of the most famous of 
all pieces for piano, "Clair de Lune ". 
As for the rest of the work, it can best 
be described as an attempt to convey 
a new musical idiom within the frame 
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work of 18th century stylism. The 
Ravel piece is typical of that fabulous 
talent. This is piano music as brilliant- 
ly conceived as his work in other forms. 
The color, the subtleness, the flashing 
rhythm are all here. The last section 
of "Gaspard de la Nuit" called "Scar - 
bo", is supposed to be one of the most 
technically difficult pieces ever corn - 
posed for piano. You can well believe 
it, as Gulda exhibits his amazing dex- 
terity. Here is a young man destined 
for greater things in music. He pos- 
sesses an absolutely fabulous tech- 
nique, comparing in this respect to the 
great Horowitz. Happily he is not all 
technique and dazzle, but can play with 
heart and feeling as he so clearly shows 
in this disc. The only quibble I have 
with this whole disc is the somewhat 
dry acoustical environment the piano 
was recorded in. No matter, it is still 
one of the best around, ranking for pi- 
ano quality with the best Westminster. 
A slight roll -off in the treble was nec- 
essary with the ffrr curve. Good sur- 
faces. 

MASTERPIECES OF MUSIC BE- 
FORE 1750 

Danish soloists and ensembles. Haydn 
Society HSL 2071, NARTB curve. Price 
$5.95. 

This is an monumental undertaking, 
being the first record of three to be is- 
sued, in this little known area of music. 
Actually these recordings can be likened 
to "talking books" since it follows the 
complete text of a book of the same 
title published by W. W. Norton and 
Co. That is, at least the musical pieces 
contained in the book. Let it be under- 
stood that this is certainly not hi -fi 
demonstration music. The recording is 
high fidelity, the soloists and choruses 
and the various instruments come 
through with startling clarity, quite 
wide range and distortion free. But the 
musical material does not lend itself to 
flashy effects if that's what you are 
after. This is music for the serious 
student, one who would trace the an- 
cestry of much of our present works. 
The compilation of this material repre- 
sents a fantastic amount of work and 
much credit should be given the re- 
searchers and to the Haydn Society for 
venturing into this unknown and for- 
midable (sales -wise) era of music. It 
would be interesting indeed to sit down 
with the book and follow with this disc 
when the text called for the music. A 
new departure in learning to say the 
least! There is much of this music that 
any music lover will appreciate. If you 
can overcome a common tendency to 
consider this type of music "dry ", there 
is much interesting listening here. 

Visit Us 

At The West Coast 
AUDIO FAIR 
February 4 -5 -6 

in Los Angeles, Calif. 

February, 1954 

FOLLOW ARROW FOR BIGGEST 
STOCK AT LOWEST PRICES 

RADAR -TRANSMITTERS 
RECEIVERS - TUBES - PARTS 

SenvlionaI UHF TRANSMITTER -RECEIVER buy! 

Frequency range 415 -420 MC. Receiver uses 13 tubes. 
5 Stages of 30 MC. IF amplifier. With schematic. Less 

sl .. dynamotor and tubes. Excellent condi- 
tion. $5e95 Never before offered at this money- 
saving price! 

C.A.P. 
SPECIAL 

BC -625 VHF 
TRANSMITTER 
Freq. range 100 - 

`°-4 156 SIC. With 
modulation section and speech amplifier. Less 
tubes & crystals, with conversion dope. $Q 95 ised, good condition. See Nov. 53 C. (I. 

UHF 
Transmitter 

450 -710 MC. Tunable 
-' 

F." 
Transmitter. 10 W. out 

F put. Two 368 -pe tubes 
vE- 

I 

push -pull oscilla tors. 
Wide band video am - 
Witter. Less tubes. with with 
schematic. Excel- 
lent condition.. .DO .7J 

INTERPHONE AMPLIFIER 
BC -709 -B 

A 2- position single stage audio am- 
plifier. Uses 1 tube and operates from 
self- contained batteries. With Instruc- 
tion Manual and Schematic $3,95 NEW (less batteries) 

R -28 /ARC -5 RECEIVER 
100 -156 SIC. With tubes. Excel. gond $45.00 

MOTOROLA MODEL TR 20 -18 MOBILE 2- 
WAY RADIO. Used condition $150.00 

RADAR TEST EQUIPMENT 
TS -3. TS -12, TS -13, TS -15, TS -33, TS -34, TS -35, 
TS -36. TS- 45ArM3. 

SCR -283 TRANSMITTER- RECEIVER. Complete with dy- 
namotor and tubes. 40, 80 meter. F.B. for mobile. 
NEW with service manual $24.50 

R.F. Modulator 
Complete Tunable 205 MC. 
Test Set. With 110 V. 60 
cps. power supply. 3 -stage 
audio amplifier. Terrific 
chassis for experimenta- 
tion. With scbe- ea am 
matte. like new. 

Gt lo Sfteciaed / 
ID6 /APN4 

Slade to operate in conjunction with 
Radio Receiver R -9( ) /APN -4. Unit in- 
cludes 19 tubes, one 5" scope tube, 
crystal controlled standard oscillator, 
sweep circuits, marker pulses. Excellent 
cond. $42.50 
Also available: ÌD6A. BNB. Write for 
quotations. 

BC -604 30 W. FM TRANSMITTER. For 20 -27 
TIC. band. Ideal for 10 -11 meters. Complete with 
tubes, temperature controlled crystal oven and 
technical manual with all instructions for BC -603 
and BC -604. Less dynamotor and $12.95 crystals. Excel. cond. 

DYNAMOTOR SPECIAL: 9 V. input. Output 450 V. 75 
mils. With extended shaft and drive gear on one end. 
New. $7.95 
TA -12 TRANSMITTER. 50 W. Excellent rond..529.95 
MP -28 POWER SUPPLY. Excellent cond $14.95 

COMMAND EQUIPMENT (SCR -274N) 
Used New 

BC -442 ANTENNA RELAY. Less cond.$1.95 
BC -451 TRANSMITTER CONTROL BOX 
8C -450 3- RECEIVER REMOTE 

CONTROL BOX 
MC -215 MECHANICAL DRIVE SHAFT 

Per length 
BC -496 2- POSITION RECEIVER 

CONTROL BOX 
BC -454 RECEIVER. 3 -6 MC. With 

tubes 12.95 
BC -455 6-9 MC RECEIVER. With tubes 9.95 
BC -457 TRANSMITTER. 4 -5.3 MC. 

With tubes 9.95 

$1.50 

2.95 

2.95 

2.95 

Used New 
BC -458 TRANSMITTER. 5.3 -7 MC. 

With tubes $9.95 
MC -211 90° ANGLE COUPLING UNIT 
FT -234 MOUNTING RACK for single transmitter 2.95 
FT -226 MOUNTING RACK for 2 Com- 

mand Xmtrs. 
FT -221 MOUNTING PLATE for FT -220 
FT -220 MOUNTING RACK for 3 re- 

ceivers 2.25 
14.95 FT -225 MOUNTING PLATE for BC -456 

BC -456 MODULATOR. For SCR -274 5.75 
Complete set of 4 tubes for transmitter 

$0.95 
3.50 

3.95 
1.50 

3.95 
2.25 

1.25 

G %ylr.dceateaua Sie(d ! 
H -16U HEADSET. 8.000 ohms 53.95 
HS -18 HEADSET. New . 2.45 
H5 -23 HEADSET. High imp. New 4.95 
HS -30 HEADSET. Featherweight type. Low imp 

NEW $2.49 USED 1.49 
HS -33 HEADSET. Low imp. New 5.50 
HS -38 HEADSET. USED, excel. rond - 1.49 

NEW 3.50 
T -48 DESK STAND MIKE. New 4.95 
LIP MIKE. Navy type. New ......... . ... .98 
MP -22 MOBILE ANTENNA. MOUNTING RACK. 

Comp. with hardware. Per Pair $4.95. . Ea. 2.95 
TU -17 TUNING UNIT. (2 -3 MC.) For BC -223 

Xmtr. Used . 2.95 
TU -25 TUNING UNIT. (3.5.5.2 MC.) For BC -223 

Xmtr. Used 2.95 
1.70 "S" TUNING METER. NEW 1.49 
WOBULATOR. See p. 43 Dec. '51 RADIO NEWS 5.95 
BC -1023 75 MC. MARKER BEACON RECEIVER. 

Complete with tubes, mtg. rack. NEW 10.95 

CCT -52232 NAVY COMMAND TRANSMITTER 
2.1-3 MC. New. with tubes $14.95 
250 TL TUBE.......Ea. 59.95 Per Pair $17.00 

HAVE YOU ANY NEW OR USED 
RADIO GEAR TO SELL? 
FOLLOW ARROW FOR TOP PRICES! 

PE -125 POWER SUPPLY: Operates on 12 or 24 v. 
battery. NEW $17.95 

CD -307 EXTENSION CORD. For H5- 23.33. NEW .95 
RS -38 MIKE. Excellent rond 3.95 
SCR -625 MINE DETECTOR. New 59.50 
T -9 MODULATION TRANSFORMER. For BC -610 transmitter. New - . 34.50 
TELEPHONE REPEATER AMPLIFIERS: 

EE -99, New, with tubes 
EE -89. New 

FL -8 RANGE FILTER 
PL -68 MIKE PLUG. New 
IN -4A L/R TUNING METER. Used 
FL -5 RANGE FILTER. 
TS -10 SOUND POWERED HAND SET -Used. 

cond. Per Pair... ... . 

PE -55 DYNAMOTOR 12 V input. 500 VDC 
200 mils output. New 24.50 

FIELD TELEPHONE. EE -8. Complete BRAND 
NEW. SPECIAL. ONLY 27.50 

DC OVERLOAD RELAY. West. 0.2 -1.0 amps.... 6.50 
234 -258 MC RECEIVER 17.95 

17.95 
12.95 
1.95 
.79 

3.95 
.95 

excel. 
14.50 

INDUSTRIAL CORPORATIONS 

LWe 

carry one of the most complete stocks in U. S. 
of Military Electronic Equipment. Test Equipment. 
and Aircraft Electronics. Cali or write for NEW 
catalogue. 

$5.00 MINIMUM ORDER ACCEPTED. All items subject to prior sale. All shipments F.O.B. warehouse. Calif. 
residents add tax with remittance. 20% deposit r quired. Please specify shipping instructions with order. 
EQUIPMENT WANTED! highest prices paid for all types of Electronic Gear! 

ARROW SALES, 
Mailing Address: 

P. O. Box 3878 -R, N. Hollywood, Calif. INC. 
Office- Warehouse: 

Cable Address: ARROWSALES POplar 5 -1810 7460 Varna Ave., N. Hollywood, Calif. 
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REAL SAVINGS! 
AT PART -MART 

WILLIAMSON CIRCUIT 

AMPLIFIER KIT 
Uses famous Williamson 
Circuit with unique mod- 
ifications for true Hl -Fl re- 
production at increased 
power output. Only top - 
quality products are used 

. specially wound, fa- 
mous -make HI -FI audio 
output transformer ... rug- 
gedly constructed power 
transformer. Power output 
15 Watts undistorted. Out- 
put imp. -4-8 -16 ohms. Hi- 
imp. input for xtal pickup, preamp, tuner. Freq. response at 5 Watts 

1 db.-8- 80,000 cps. Furnished complete with punched chassis, 
transformers, tubes and all other corn- 
Orients. AQ 
instructions. 

. 

DI 
M.:9x12 

"x61" SHIPP NG $V95 EA. WT.: 28 lbs. STOCK NO. L114. VVV 

4- CHANNEL PREAMP KIT 
Designed for above amplifier but can be used with any HI -FI equip- 
ment. Selector switch for FM -AM or TV tuner, xtal or reluctance 
type pickup, tape or wire recorder, or other signal source. 3 -pos. 
equalizer switch in high gain input circuit permits selection of turn- 
over and roll -off characteristics to match most types of recordings. 
2 independent, continuous controls provide full Base and Treble boost 
and attenuation. Power obtained from main amplifier. AC outlet 
on chassis permits main amplifier and associated equipment control 
by master switch. Complete with punched chassis (with pictorial 
detailed )iat Acabinet, 

$1 55 diagram , all 
components, oo nt 

tubes, 
be cabinet, 

SHIPPING WT.: 5 lbs. STOCK NO. L115. EA. 

STANDARD COIL 

CASCODE TUNER 
New low price on the most popular 
front end tuner in the Industry. Uses 
Cascode R. F. amplifier and dual- triode 
mixer -oscillator. 25.75 FIX IF and 
21.25 mc. sound. Use with either 
"split- sound" or intercarrier as de- 
sired. Covers all channels from 2 -13. 
Uses easily interchangeable coils on 
strips which may be later used for 
UHF work. Each channel has individual 
oscillator adjustment screw for front end alignment of picture bril- 
liance, definition and sound. Balanced 300 -ohm input. 31/2" concentric 
control shafts for channel selection and fine tuning. Cascode model 
supplied with 6BK7/6BQ7 and 616 

$17.88 tubes. DIM: 4s / "x3' /, "x61,". SHIPPING 
WT.: 5 lbs. STOCK NO. L117. EA. 

STANDARD COIL PENTODE TUNER 
Front End as above but with Pen- 
tode RF amplifier, complete with 
6C86/6BC5 and 6J6 tubes. SHIP- 4018.88 

EA. PING WT.: 5 lbs. NO. L118. V 
PHONO AMPLIFIER 

Low priced, high quality, corn - 

plete kit for 2Watt phonograph 
amplifier equipped with vari- 
able tone control, separate vol- 
urne control. Has connections 
for phonomotor. Uses 50L6, 
12SQ7 and 35Z5 rectifier tubes. 
For 110V AC -DC operation. 
Kit includes punched chassis, 
line cord and plug, all parts 
but less tubes. SHIPPING 
WT.: 3 lbs. STOCK NO. 1119. 

LESS 
- $319 TUBES EA. 

MALLORY INDUCTUNER 
Way below wholesale cost for 
this popular 3 -gang tuning de- 
vice! For replacement or in own 
designs for TV and FM receivers 
and boosters. Continuous tuning 
from 52 -120 mc and 175 -216 
mc with 4 turns of shaft. Size, 41 ,46 "x 
2%a ". Shaft length, 3 ". SHIPPING WT.: 
3 lbs. STOCK NO. L108. 

$2.49 EACH 

LOTS OF 3 

$2.19 
EACH 

12" P.M. SPEAKER 
A quality speaker made by R.C.A. for use 
in the finest sets. Alnico V centerless ground 
magnet. Seamless cone. Extended Fre- 
quency Range. Voice coil 3.2 Ohms. Maxi- 
mum power output 10 Watts. Fresh stock. 
SHIPPING WT. 4 lbs. STOCK NO. L106. 

$3.49 EACH LOTS $ 
OF 3 3.19 EA. 

Write for Additional Listings 
INCLUDE POSTAGE -EXCESS PROMPTLY RETURNED 

TERMS: F.O.B., N.Y.C. -MIN. ORDER $3.00 -25% De -. 
posit on C.O.D. Orders. SAVE C.O.D. CHARGES -RE- 
MIT IN FULL PLUS POSTAGE. Excess Promptly Returned. 

SUBJECT PRIOR SALE. 

PARTmvMART 
ROCKVILLE CENTER L. I., N. Y. 
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Musk Probe 
(Continued from page 61) 

the volume control. (This provides a 
"ground" for the crystal detector and 
keeps hum under control. If the TV 
set is an a.c -d.c. type, there should be 
an isolation transformer in the power 
lead to prevent accidental short -or 
you should test to make certain that 
the chassis is on the ground side of 
the line, of course.) 

Touching the end of the probe to 
the "high" end of the volume control 
shculd yield a good signal -with the 
somewhat strange situation of the TV 
set playing the sound from an AM 
station while going merrily on with 
the picture from the TV station. 

You can probably tell at once if the 
audio end is OK -even if there is 
noihing on but a soap opera. However, 
once the AM station plays a little 
music, you will be able to tell for cer- 
tai.n. If the sound is still bad, you 
know that the trouble is in the TV 
audio circuits and won't waste time 
chasing rainbows in the front end of 
the video set. 

Likewise, moving the grid to the 
final output tube will indicate (by 
fall -off in volume) if the first audio 
stage is amplifying. 

7[n an AM set, the testing technique 
is similar, of course. You can start 
with the volume control, and work 
your way to the grid of the output 
stage. 

Signal tracking through the video 
amplifier stages . 

is just as fast as 
au 3io checking on a TV set. Applying 
the probe to the grid of the first vided 
amplifier tube will place a strong, and 
highly unusual, pattern on the picture 
tube. This pattern is difficult to de- 
scribe -but quite different from any- 
thing ordinarily encountered in tele- 
vision servicing, so once you have seen 
it you will remember it. And when 
yo a don't see it, anywhere along the 
video tube circuit right down to the 
picture tube, chances are you have 
the trouble cornered. 

So much for using the probe- build- 
ing it takes a little longer, but not 
much. The photographs are just about 
self- explanatory. The parts are as- 
sembled, and soldered together. Then 
the unit is "tuned" to the nearest AM 
(standard broadcast) set in the area - 
the station which can be depended 
upon to develop a good signal. The 
tuning is accomplished by sliding the 
core of the coil in and out, and ce- 
menting it in place at the proper 
point. (In the preliminary tune -up, 
the test lead can be connected to an 
antenna and the clip on the probe to 
a ground. Then a pair of headphones 
connected between the prod and 
ground will provide the signal.) 

parallel with the coil, is needed 
to tune the coil if the broadcast, 

is at the low end of the dial in 
fact, a larger condenser, up to 250 
lip Ed. may be needed. For a station at 
the high end, above 1200 kc. or so, it 

may be possible to omit the con- 
denser. 

Once everything is in working 
order, the "works" is stuffed into a 
plastic case from a small penlite 
flashlight. You may have to modify 
the physical layout somewhat to fit 
the particular flashlight you buy. 30 

Headphone Radio 
(Continued fron7, page 42) 

order to compensate for the loading 
effect of the grid on the resonant cir- 
cuit. It should not be supposed, how- 
ever, that the same results can be ob- 
tained with an ordinary coil and re- 
generation. In the latter case, a much 
longer antenna, together with panel 
controllable regeneration, still gives 
inferior performance. The ferrite core 
of L, is adjusted in order to establish 
the optimum amount of feedback. It 
should be possible to make the re- 
ceiver oscillate by means of this ad- 
justment. Oscillation is indicated by 
whistles as C2 is rotated through its 
range. Each whistle is a heterodyne, 
or beat frequency, between a radio 
station and the receiver oscillation 
frequency. This mode of operation 
should be obtained when the brass 
adjusting screw has its greatest length 
protruding from the coil because the 
core will then be in a position result- 
ing in the highest mutual induction 
between the feedback coil and the re- 
sonant circuit. The screw should be 
turned slowly clockwise until there is 
no longer evidence of oscillation for 
any setting of the tuning condenser, 
C2. It is possible to obtain peppy per- 
formance with the feedback adjusted 
a comfortable margin below the point 
of oscillation. The foregoing adjust- 
ment must be made with a four foot 
vertical antenna. If oscillation cannot 
be obtained, the connections to Lt 
should be reversed. 

For very weak or distant stations, 
the antenna can be made a little 
longer; conversely, if one is close to 
powerful stations, it can be shortened. 
In general, the length will be between 
three and five feet. There is no ad- 
vantage in lengthening the antenna 
much beyond five feet because the "Q" 
of the . resonant circuit will be de- 
graded and the advantages of the fer- 
rite core coil will be lost. 

460 MC. LICENSE 
THE Carey Division of Swan Rubber 

Company has received the first license 
granted by the FCC permitting opera- 
tion of a point -to -point two -way radio 
system in the 460 mc. band. 

The frequency assigned is 460.7 mc. 
in the u.h.f. portion of the Citizens 
Radio Service band. 

Two Motorola 20 -watt, local control 
desk -top consoles are used at each of the 
company's two plants. A directional 24- 
element vagi antenna at one plant beams 
the signal to its counterpart at the other 
plant. 

The system is said to speed communi- 
cations between the two plants and to 
eliminate telephone tie -ups. 

RADIO & TELEVISION NEWS 
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Hi -Fi Speakers 
(Continued from page 73) 

In the case of the high- frequency 
unit of a "Duo Cone" loudspeaker, the 
nonlinear distortion due to the sus- 
pension system was minimized by 
making the stiffness of the space be- 
hind the cone the controlling acous- 
tical impedance. For example, the re- 
sonance of the high- frequency unit 
without the back enclosure occurs at 
750 cycles. With the back enclosure 
as used in the "Duo Cone" speaker, the 
resonant frequency is 1500 cycles. 
Thus, the cavity behind the cone be- 
comes the controlling acoustical im- 
pedance involving acoustical ca- 
pacitance elements. The acoustical 
capacitance of the cavity is linear and, 
therefore, does not introduce distor- 
tion. 

Employing these expedients, the 
nonlinear distortion in the Type LC- 
lA is very low, as shown by the char- 
acteristics of Fig. 18. 

Transient Responses: Since all 
speech and music is in a continuous 
state of change, it is, of course, of a 
transient character. Therefore, a high - 
fidelity sound reproducing system 
must be capable of reproducing these 
rapid changes without any appreciable 
deviation. 

One of the common methods for 
testing the transient response of a 
loudspeaker is observing the response 
to a tone burst. A tone burst is a 
single frequency, sine wave signal of 
short duration, having a rectangular 
envelope. The duration of the signal 
may vary from 50 to 500 milliseconds, 
depending upon the frequency. The 
rectangular envelope characteristic 
means that a tone burst consists of a 
signal of practically instantaneous 
rise and decay periods. A deviation 
from the rectangular envelope depicts 
the transient response of the loud- 
speaker. The maintenance of a rec- 
tangular envelope, that is; the almost 
instantaneous rise and decay of the 
tone burst, is a very severe test. 
Therefore, any loudspeaker passing 
this test will handle any transients 
encountered in speech and music with- 
out distortion. From the shape of the 
envelope of the tone burst emitted by 
the loudspeaker, it is possible to cor- 
relate the shape with the response 
frequency characteristic. For example, 
if there is a peak in the response fre- 
quency characteristic, some time will 
be required for the output to build 
up to the steady -state value after the 
electrical input has been applied, and 
some time will be required for the 
output to decay after the electrical 
input has been stopped. If there is a 
dip in the response frequency charac- 
teristic, there will be a rapid build up 
in the output after the electrical in- 
put has been applied; then this is fol- 
lowed by a very low, steady -state 
value and then another rapid rise in 
the output when the electrical input 
has been stopped. From the foregoing 
it will be seen that the growth and 
February, 1954 

Jett ca.ìi SEE am clipt~e... 
HEAR the el/04~e 

in the NEW 

%RI ILANÍ[' 

mahogany -Model HF 
closure and Speaker 

orina Model HF 100 B 

r. 
CG 
J ele)rce STYLING -A cabinet designed by Maurice - 

with simple, modern- classical lines that will smartly blend 
in and grace any decor. The new Brillante will be admired 
by everyone. 

Write tod 

for 

complete 

details 

BEAUTY -Glowing with the splendor and lustre 
of fine woods -hand rubbed to a rich patina of 
fine furniture -the new Brillante -in either 
genuine honduras mahogany or blonde korina- 
is truly a masterpiece of woodworking art. 

G litgete7LCe PERFORMANCE -An enclosure and 
high fidelity speaker system designed as a unit that 
reproduces smooth, fundamental bass and bright, clean 
highs -every nuance of tone -from the softest pianissimo 
to thunderous fortissimo. 

QUALITY -The new Brillante marks an epoch in design 
and engineering. Produced by Utah -a pioneer and 
leader for over 30 years in the field of sound engineering 
-the name Utah assures the finest quality in design, 
engineering, production and performance. Quality is built 
right in. It is right- because it is built right by Utah. 

RADIO PRODUCTS CO., INC. 
1350 MONROE ST., HUNTINGTON, IND. 

I/up WANTED! 
This established radio & television manufacturing firm in Western 
New York has openings for: 

Test Engineers Trouble Shooters 
Technicians Aligners 

Applications should contain details of past experience. Write to 

Personnel Manager, H. E. Dudley 
STROMBERG-CARLSON COMPANY, Rochester 3, New York 
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INSTRUCTOGRAPH COMPANY 

! AIREX'S 1954 Co- Channel 

630 FA-2A e with Genuine FM 
Armstrong Sound System 

- ' 3 MONTHS 

RMA 

GUAR, 

J ON ALL 
PARTS 

I, 

Tube i...i 
Mounting 

Chassis 

$6.50 
Mfr. Lic. 

i by R.C.A. 

Here is the most powerful fringe area 
chassis on the market today . . . the one 
TV engineers and servicemen are buying 
for themselves. Clear, sharp, exceptional 
reception up to 200 miles. 

CHECK THESE EXCLUSIVE FEATURES 

IO WATT push -pull audio output. Frequency 
range from 40 to 12,000 cycles 3 position 
fringe area switch Delayed gated ACC 
system Standard Coil Cascode Tuner pre- 
vents radiation Retrace Blanking Circuit 
allows you to raise the brightness without the 
annoying vertical retrace lines Heavy duty 
front focus control Automatic gain control 
potentiometer allows you to adjust the threshold 
sensitivity as low as 4 microvolts & still keep 
the full 4 MC band width Improved sync am- 
plifier Improved automatic brightness con- 
trol Set aligned for 21.9 MC. New Ham band 
will not interfere Improved fused high volt- 
age power supply gives full 14.5 KV under load. 
Will handle all picture tubes up to 24 inch with 
full sweep Improved video amplifier has a 
gain of 40 All moulded plastic condensers 
give long life & trouble -free operation Easily 
adapted to new UHF stations in 2 minutes by 
just changing a strip in the tuner Extra 
heavy duty power transformer with large safety 
factor 6CB6 tubes in Video IF to give full 
gain Extra filtering in power supply for hum 
& ripple -free operation Phono Connection & 
switch on chassis allows you to play your phono- 
graph or tuner through the built -in 10 watt hi- 
fidelity amplifier Extra heavy duty focus coil, 
which runs cool Full focus cosine yoke. 

THE ONLY CHASSIS WITH 10 WATT 
PUSH -PULL AUDIO OUTPUT AT 

Fed. Tax 
$1699 

C.R. Tube Included and Brackets 

Complete wifh 12" ROLA Hi -Fi Speaker 
With UHF 83 Channel Converter -$199.95 

Detailed Service Manual & Schematic -SI 
TV PICTURE 
TUBE SALE 

Standard Brands. Factory 
New. Guar. 1 year. 
17" Tube $27.95 
20" Tube $34.95 

. 21" Tube $39.95 
24" Tube 
(Guar. 6 Mos.).$79.95 
27" Tube $79.95 
Ring and Sleeve 
for 24" $ 7.50 

630 CHASSIS 
FOR 24" & 27" RECT. 
OPERATION 

189 PRICE 95 
Not push pull audio 

TV GOLD 
PLASTIC MASKS 

16" and 17" 9 4.95 
20" and 21" $ 7.95 
24" $14.95 

I UHF SLUGS -$7.95 

BARGAIN CABINET BUY 
for 630 FA -2A Chassis. Complete with 
Beautiful mahogany consolette cabinet cut 

$4995 mask, glass & tube mounting brackets.. 
In Blond $59.95 

Send for complete cabinet brochure 

Send post card fo be put on FREE Monthly 
Special Mailing List 

All merchandise brand new, factory fresh, guaranteed. 
Mail & phone orders filled upon r ceipt of certified 
check or money order for $25 as deposit on TV chas- 
sis. 20,7e on other items. Balance C.O.D., F.O.B. 
N. Y. Prices & specificat:ons subject to change with- 
out notice. NO FED. TAXES TO PAY. 

AIREX RADIO CORP. 
SHOWROOM: 171 Washington St., N. Y. 7 

Gramercy 7 -9245 
MAIL ORDER: 400 Lafayette St., N. Y. 3 
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decay characteristics of speech and 
music will not be reproduced unless 
the system exhibits good response to 
transients. In addition, faithful tran- 
sient response frequency characteris- 
tics of the loudspeakers described 
herein are smooth. The tone burst tests 
of these loudspeakers have shown 
chat the shape of the tone burst is 
faithfully reproduced throughout the 
frequency range of the loudspeakers. 
Therefore, these loudspeakers will re- 
produce the growth and decay charac- 
teristics of speech and music. 

Sensitivity7: During the past dec- 
ade, considerable emphasis has been 
placed upon high sensitivity, with 
little regard for directivity and dis- 
tortion. The reason for this state of 
affairs is that high sensitivity is easily 
demonstrated and is more dramatic 
in a quick test than the degradation of 
quality due to distortion and sharp 
directivity. As a consequence, smooth 
response, broad directivity, and low 
distortion have been sacrificed for 
sensitivity. For example, a loud- 
speaker with a high order of distor- 
tion and a narrow directivity pattern 
will sound louder than one with low 
distortion and a broad directivity pat - 
tern. Furthermore, the impression is 
often conveyed that the loudspeaker 
with the highest sensitivity is the 
superior one. This is erroneous be- 
cause a careful consideration will show 
that a more uniform directivity cou- 
pled with lower distortion at the sacri- 
fice of sensitivity will produce a 
superior loudspeaker. It is after very 
careful tests are made, that the more 
important characteristics of low dis- 
i:ortion and uniform and broad direc- 
tivity are realized. 

In a direct radiator dynamic loud- 
speaker, with the following factors 
fixed, namely; the cone diameter, the 
amount of magnet material, and the 
frequency, the only remaining param- 
eter that involves the efficiency in a 
maximized design is the mass of the 
voice coil and the cone. In typical 
loudspeakers, a reduction in mass of 
the cone of two to one will result in 
El gain in efficiency of three decibels. 
The heavier cone in this case will 
have a stiffness of eight times, a yield 
point of more than two times. There- 
fore, it will handle at least four times 
as much input power as the lighter 
cone for the same distortion. For the 
same distortion, the heavier cone will 
deliver at least two times as much 
round power output and the distor- 
I ion will be much less than from the 
lighter cone. Thus it will be seen 
that there is nothing magic about ob- 
taining increased efficiency in a loud- 
speaker at the expense of nonlinear 
distortion. 

When comparing loudspeakers by 
listening tests, the observation point 
is always on or near the axis. How - 
ever, in the home, the listening posi- 
tion in the room may be almost any - 
where. Under these conditions it is 
important that the loudspeaker cover 
almost 180 degrees in order that there 
be no frequency discrimination due to 

COMPACT INEXPENSIVE 

Tracks 'em down dead or alive! 
Amazing, new, indispensable electrical 
tester takes guess -work out of electrical 
troubleshooting. Signal light in tip at 
point of contact assures fast, accurate 
results. Popular, practical Desco Circui- 
tracer . DEVELOPED FOR THE 
SERVICE MAN! Can be used to quickly 
locate grounds, opens and shorts in both 
dead and live circuits, ac or dc. Check 
these added features: Tests tube fila- 
ment; plates, screens; vibrators and out- 
put voltages, relays, switches, fuses, con- 
trols. Tests condition of wiring and 
devices in all types of electrical systems, 
with power on or off. 

Rugged, yet conveniently small. Weighs "only 21/2 
oz. ONLY $3.95. Money -back guarantee. Order 
yours TODAY. (Jobber inquiries invited.) 

DESCO MFG. CO. 
605 E. WALNUT, PASADENA 1, CALIF. 

EASY TO LEARN CODE 
It 1s easy to learn or increase speed with an instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Availa- 
ble tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no QBM 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit- 
erally takes the placg of an operator - 
instructor and enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have 
"acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plans. 

4711 SHERIDAN ROAD. CHICAGO 40, ILLINOIS 

CONTACT SPRINGS FOR 
ORGAN KEY BOARDS 
$.05 EACH WITH HARDWARE 

Send 3c Stamp for Sample and Flyer on Other 
Electro Mechanical Equipment. 

SOUNDTRONICS LAB 
632 Arch Street Philadelphia, Pa. 

HI -FI AUDIO RESISTORS 
Low- noise, Deposited. 1% guaranteed tolerance, Brand 
new, Beautiful appearance, gold markings. Enough 
resistors for Williamson, or several preamps. Kit: 
2 -50K 2W, 2 -20K 1W, 1 -47K 1W, 2 -470K YeW, 
2 -100K '4W. Entire kit only $4.39 P.P. Money back 
guarantee. 

SOUTHERN ENGINEERING 

Dayfon Pike Rt. 5 Chattanooga 5, Tennessee 

FOR SALE 

30,000 5BP1 
5" Cathode Ray Tubes. 

Other large quantities of 
various tubes available 

LIBERTY ELECTRONICS, INC. 
135 Liberty Street, New York 7, N. Y. 

Phone: Worth 4 -8262 
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Fig. 19. (A) Broad directivity pattern, 
and (B) a narrow directivity pattern. 

the directivity pattern. Therefore, 
listening tests on the axis alone are 
unrealistic. To show how the direc- 
tivity affects the sensitivity on the 
axis, a comparison will be made of 
two loudspeakers with the same ef- 
ficiency but with different directivity 
patterns, as shown in Fig. 19. The 
sensitivity on the axis of the loud- 
speaker with the narrow directivity 
pattern will be approximately six de- 
cibels above the one with the broad 
directivity pattern. The loudspeaker 
with the broad directivity pattern will 
cover the entire room, if it is placed 
in the normal location along a wall. 
However, in the case of the loud- 
speaker with the narrow directivity 
pattern, only a fraction of the room 
can be covered without frequency dis- 
crimination. 

For home and other small room 
sound reproduction, high sensitivity is 
not a requirement because the power 
available from the amplifier is more 
than adequate to obtain satisfactory 
sound levels.2 For example the loud- 
speakers described in this article will 
deliver a sound level of 80 db in the 
average living room for an input of 
.05 watt. Most amplifiers used in 
high -fidelity radio receivers and pho- 
nographs have an output of at least 5 
watts. A 5 watt input to these loud- 
speakers will produce a level of 100 
decibels. This is the peak levels of a 
full symphony orchestra, in the best 
seat in an orchestral hall. Further- 
more, the loudspeaker with the 
heavier cone and lower sensitivity, 
used with conventional amplifiers, will 
actually deliver more sound power be- 
fore it overloads than a loudspeaker 
with a lightweight cone. This is due 
to a loudspeaker with a light cone 
overloading at a fraction of the input 
of one with a heavy cone. Therefore, 
smooth response, low distortion, and a 
broad directivity pattern are more de- 
sirable than high sensitivity, because 
high sensitivity is of no practical 
value if it is obtained at the expense 
of low distortion and a broad directiv- 
ity pattern. 

REFERENCES 
1. Olson, H. F. it Preston, John: RCA. Re- 

view, Vol. 7, No. 2, 1946, page 155. 

THE TEST OF TIME , frteae 
N TS RpH W., 

IN CONSTRUCTION 
Rohn Towers are built of heavy duty 
tubular steel electrically welded 
throughout by skilled workmen exact- 
ly to specifications. Proof of Rohn con- 
struction lies in the fact that thousands 
of towers have been sold in the.past 
several years and have successfully 
withstood the rigors of time in all 
climates and under the severest of 
conditions! 

IN PERFORMANCE 
Rohn Towers assure you of trouble - 
free performance and once installed 
give unquestioned satisfaction year in 
and year out! You are free of corn - 
plaints because over the years Rohn 
Towers have proved themselves from 
the serviceman, dealer and customer 
point of view! 

IN SALES 
Sales acceptance has been phenomenal - thousands have been sold coast -to- 
coast - and the design has been one 
which has withstood every test 
known! Why "experiment" with an 
unproved tower design when you can 
sell Rohn? 
So we ask you, "Why take chances 
with an untried tower? Be sure - sell 
Rohn - the only tower of its kind to 
withstand every test! 

Rohn Fold -Over Tower 
only one of its kind 
exclusive with 
Rohn - 
patent 
pending. Rohn Telescoping 

Mast - complete 
line in a proven 
structural 
design in 20' 
-30' -40'- 
50' models. 

3 Self Supporting Rohn Towers 
To Fit Your Every Need 
The No. 5 - The self- supporting tower for 
use up to 40', or guyed to 80'. An economical, 
yet sturdy, permanent tower! 
The No. 10 - The standard 12' design that 
is self-supporting to 50' and can be installed 
to 120' when guyed! 
The No. 20 - The heavy duty Rohn Tower, 
ideal for communication and where great 
height is required - self-supporting to 60', 
or guyed to 150'! 
All Rohn Towers are in 10' sections - easily 
erected, transported and stored! 

A COMPLETE LINE OF TOWER 
ACCESSORIES AND HARDWARE 
A full line of Superior Design Tower acces- 
sories is available including guying brackets, 
house brackets, wall mounts for towers and 
masts, special tower bases such as peak and 
flat roof mounts, etc. 

Contact your Rohn authorized rep- 
resentative or your distributor for 
FREE CATALOG or write . . 

MANUFACTURING CO. 
DEPT. RTN 116 LIMESTONE BELLEVUE 

PEORIA, ILL. 

TUBES 
RCA, G. E., SYLVANIA ONLY 

AT TREMENDOUS SAVINGS OVER 
REGULAR WHOLESALE 

OTHER TUBES AVAILABLE AT SAME LOW, LOW PRICES 

Latest Code Dates Boxed Fully RIMA Guaranteed Brand New Pix Tubes Full One Year Guarantee 

OZ4 .62 6AL5 .63 6CB6 .76 12AV7 1.13 With With 
1B3 .95 6AQ5 .76 6CD6 1.98 12BA6 .73 Old Tube Old Tube 

1X2 1.06 6AÚ6 .67 6J6 .92 12BE6 .78 10BP4...10.50 10.00 16RP4... 18.50 16.00 
5114 .63 6AV6 .60 6K6 .65 12BH7 1.07 121P4.... 12.50 12.00 178P4...19.50 17.00 
5Y3 .48 6BA6 .71 6SN7 .85 12SA7 .80 121P4A..13.50 12.00 17CP4 ... 20.00 17.00 
6AB4 
6AC7 
6AG5 

.80 
1.25 

.83 

6BG6 
6BK7 
6BQ6 

1.98 
1.28 
1.42 

6S4 
6V6GT 
6W4 

.73 

.75 

.70 

12SK7 
12SQ7 
35W4 

.77 

.67 

.49 

16AP4...18.00 
16AP4A..23.00 

16.00 
16.00 

19AP4 ... 24.00 19.00 
19AP4A..23.00 19.00 

6AH6 1.40 6BQ7 1.42 12AT7 1.05 35Z5 .51 16DP4/A.17.50 16.00 20CP4 ... 25.00 20.00 
6AK5 1.30 6BZ7 1.52 12AU7 .85 50L6 .75 16GP4...19.50 16.00 21EP4....27.00 21.00 

STUART ELECTRONIC DISTRIBUTORS 14Flushingl67TN. 
Turnpike 

Dept. -R12 Minimum Order $10.00 OLympia 8 -3553, 4352 
TERMS: 25% Check or Money Order, Balance C.O.D., F.O.B. New York. Satisfaction Guaranteed. 
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BUILD 15 RADIOS 
AT HOME ONLY 

With the New Improved 1954 1995 
Progressive Radio "EDU -KIT" 

NOW INCLUDES 

SIGNAL TRACER 
and 

CODE OSCILLATOR 

FREE TOOLS 
WITH KIT 

ABSOLUTELY 
NO KNOWL- 
EDGE OF 
RADIO NEC- 
ESSARY 

NO ADDI- 
T I O N A L 
P A R T S 
NEEDED 

EXCELLENT 
BACKGROUND 
+ 

FOR TELEVISION 

10 -DAY MONEY -BACK GUARANTEE 

WHAT THE PROGRESSIVE RADIO 
"EDU -KIT" OFFERS YOU 

The "Edu -Kit' offers you a Home Radio Technician Course at a rock -bottom price. You will learn how to identify Radio Symbols and Diagrams; how to build ra- dios. using regular radio schematics; how to wire and solder in a professional manner. You will learn how to operate Receivers, Transmitters, and Audio Amplifiers. You will learn how to service and trouble -shoot radios. You will learn code. You will receive training for F.C.C. license. In brief, you will receive a basic edu- cation in Radio exactly like the kind you would ex- pect to receive in a Radio Course costing several hun- dred dollars. 

THE KIT FOR EVERYONE 
It is not necessary that you have even the slightest background in science or radio. The "Edu -Kit" is used by young and old; by radio schools and clubs; by Armed Forces personnel and veterans for training and rehabili- tation. No instructor is required. Instructions are com- 

plete, simple and clear. You cannot make a mistake. 

PROGRESSIVE TEACHING METHOD 
The "Edu-Kit" uses the principle of "Learn by Do- ing." Therefore you will build radios, perform jobs, 

and conduct experiments to illustrate the principles 
Which you learn. You begin by learning the function 
and theory of each of the radio parts. Then you build 
a simple radio. Gradually in a progressive manner, you will find yourself constructing more advanced multi -tube radio sets, and doing work like a professional Radio Technician. The "Edu -Kit" Instruction Books are ex- 
ceedingly clear in their explanations, photographs and 
diagrams. These sets operate on 105 -125 V. AC -DC. 

The Progressive Radio "EDU -KIT" Is Complete 
You will receive every part necessary to build fifteen 

different radio sets. Our kits contain tubes, tube sock- 
ets, chassis, variable condensers, electrolytic condensers, mica condensers, paper condensers, resistors, line cords, 
selenium rectifiers, tie strips, coils, hardware, tubing. etc. 
Tools are included, as well as an Electrical and Radio 
Tester. Complete, easy -to- follow instructions are pro- 
vided. In addition, the "Edu -Kit" now contains lessons 
for servicing with the Progressive Signal Tracer, F.C.C. instructions, quizzes. The "Edu -Kit" is a complete radio 
course, down to the smallest detail. 

TROUBLE -SHOOTING LESSONS 
Trouble -shooting and servicing are included. You will be taught to recognize and repair troubles. You will build and learn to operate a professional Signal 

Tracer. You receive an Electrical and Radio Tester, 
and learn to use it for radio repairs. While you are 
learning in this practical way, you will be able to do 
many a repair job for your neighbors and friends and 
charge fees which will far exceed the cost of the "Edu - Kit." Our Consultation Service will help you with any 
technical problems which you may have. 

FREE EXTRAS 
Electrical and Radio Tester Electric Solder- 

ing Iron Book on Television Radio Trouble - 
Shooting Guide Membership in Radio -Television 
Club Consultation Service Quizzes Train- 
ing for F.C.C. License. 

Attractively Gift Packed. 

MAIL TODAY Your Order Shipped 
Same Day Received 

Send me the "Edu -Kit" with Money -back Guar- 
antee- include All FREE extras. 

Check or M.O. enclosed -.postage prepaid 
C.O.D. (U. S. Only) -I will pay postage 
Send further information 

Outside U.S.A. No C.O.D.'S; send check on U.S. 
bank or ietern't'I M.O. for $19.95. Postage prepaid. 
"Edu -Kit" for 210 -250 V. AC /DC $22.45. 

NAME 

ADDRESS 

PROGRESSIVE "EDU- KITS " INC. 
497 Union Ave., Dept. RN -27, Brooklyn 11, N.Y. 
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QRZ Mobile 
(Continued from page 47) 

control box duplicated at the transmit- 
ter, as they always are, and a headset 
3onnected across the extra "audio" 
Line, complete two -way operation for 
test purposes may be obtained without 
`leap- frogging" around the car and the 

pedestrians who inevitably gather to 
watch. 

The controls line up in three rows on 
the rig's front panel. See Fig. 1. Across 
the top row are the 1" plate current 
meter, antenna tuning, and a toggle 
switch for selecting oscillator or final 
amplifier plate currents for meter 
-eadings. The middle row has the crys- 
tal plug -in socket, final plate tuning, 
and the 3- position bandswitch (shown 
in the 20 -meter position). The bottom 
row has the main "on -off" toggle 
switch (duplicated at the dashboard 
remote- control box and normally left 
in the "off" position), oscillator plate 
uning, and the "transmit- receive" tog- 

gle switch (also duplicated at the dash- 
board and normally left in the "re- 
ceive" position). 

Should the rig have to be removed 
from the trunk for inspection or serv- 
ice, the job can be done in a jiffy be- 
cause of the simple 2 -bolt mounting 
employed. A plywood shelf is perma- 
nently mounted on the wall of the car 
trunk. Two 21/2" x1/4 " machine bolts 
are secured to the rig's bottom cover 
plate and two matching holes are 
drilled through the plywood shelf. 
When the rig is fully assembled with 
i:he top and bottom covers in place, the 
unit is set on the plywood shelf, the 
two machine bolts protruding from the 
bottom of the rig slipping into the two 
matching holes of the shelf. The rig is 
then secured with two wing nuts and 
1Dek washers. A braid conductor con - 
nected from the car body to the for - 
ward wing nut is included as an assur- 
ance of a good grounding condition be- 
tween the rig and the car body. It may 
or may not affect performance in your 
installation but its inclusion is recom- 
mended. Tubes can be replaced, if nec- 
essary, in a jiffy, simply by removing 
the top panel of the rig's box. It is se- 
cured by four self- tapping machine 
screws usually supplied with the box. 
Please note, however, that the tubes 
should last indefinitely under the Mod- 
est operating conditions of this trans- 
mitter. 

Tuning Up 

The transmitter operates satisfac- 

torily with d.c. supply voltages of from 
300 to 500 volts. The power output will 
depend to a large extent on the plate 
voltage used. For a supply voltage of 
400 the power input to the 5516 r.f. 
final is approximately 25 watts and is 
consistent with extended tube life. The 
slider on the bleeder resistor, Rs, 
should be adjusted for 300 volts for 
proper oscillator and modulator opera- 
tion. After the installation is complet- 
ed and all cables and an antenna load 
(preferably a "dummy," for the sake 
of the other hams in QSO) are con- 
nected, insert the crystal in its socket 
and throw the main power toggle 
switch to "on." (A 40 -meter crystal 
works very well for 20 -meter output of 
the rig. The oscillator has excellent 
harmonic output and provides suffi- 
cient driving power for the grid of the 
5516 tube so that it is always operated 
as a straight- through amplifier. An ac- 
tive 40 -meter crystal, therefore, should 
drive the final as a straight- through 
amplifier even at the 10 -meter band - 
switch setting.) 

With the bandswitch set for the de- 
sired output frequency and the oscil- 
lator tube already heated, set the 
"meter reading" toggle switch to read 
"oscillator" plate current. Next, throw 
the "transmit- receive" toggle switch to 
the "transmit" position and adjust the 
oscillator tuning for the sharp meter 
dip which indicates resonance. At reso- 
nance the current will be between 30 
and 40 ma. (It is suggested that, for 
the sake of the tube's life, the 5516 be 
left out of its socket during this initial 
adjustment of the oscillator, and put 
back in its socket and the plate cap 
attached after the ability of the oscil- 
lator to be resonated is ascertained.) 
No difficulty should be encountered in 
resonating the oscillator if parts values 
and wiring are correct. You can then 
proceed to tune the final stage. Throw 
the meter toggle switch to the opposite 
direction and adjust the final plate 
tuning control for resonance. By ad- 
justing the antenna tuning control and 
readjusting the final tuning control, 
the final meter reading can be brought 
to a point of loading which gives a res- 
onant dip at 60 to 65 ma. With a 300 - 
volt plate supply the final current will 
be about 55 ma. With a 500 -volt sup- 
ply the current should be limited to 60 
ma. During the tune -up it is not neces- 
sary to have a microphone plugged in. 
However, in the interest of good oper- 
ating practice, if a "live" antenna is 
used instead of a "dummy" for the 
tune -up, it is recommended that a fre- 
quency be selected that will not QRM 
other stations (don't underestimate 
the power of a 25- watter) and your 
own call sign be given at frequent in- 
tervals. 

Come on and join in the fun. Spring 
and summer are the times for auto - 
mobile-ing. Take one on your vacation 
and meet the guys on the way. There 
are local rag chews with the gang or 
exciting DX, all while cruising along 
the highway or while parked outside 
the market waiting, as is the usual 
case, for the XYL! 30 
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Manufacturers ':: 

iterature 
The bulletins reviewed in this 
section are for your conven- 
ience; unless otherwise indi- 
cated they are available to all 
our readers. For prompt atten- 
tion write directly to the manu- 
facturer for literature described. 

RECTIFIER REPLACEMENTS 
The Rectifier Division of Sarkes Tar - 

zian, Inc., Bloomington, Ind. has issued 
a new "Selenium Rectifier Replace- 
ment Guide" which is currently avail- 
able for 25 cents. 

The publication is divided into two 
sections -one dealing with television 
receivers and the other with radios. 
Sets are listed by make and model 
number and the manufacturer's part 
number given. The Sarkes Tarzian re- 
placement model number is also listed 
in the catalogue. 

FEDERATED'S SOUND DATA 
Federated Purchaser of 66 Dey 

Street, New York 7, N. Y. has issued 
a pocket -sized booklet which offers a 
series of audio components assembled 
in "packages" available at prices rang- 
ing from $100 to $250. 

The booklet also lists miscellaneous 
components and suggested installation 
layouts. A copy of this booklet may 
be obtained by writing the company 
direct. 

CENTRALAB DATA 
Five new and revised catalogue 

sheets covering special types of ceram- 
ic condensers are now available from 
Dept. K -10, Centralab, 900 E. Keefe 
Ave., Milwaukee 1, Wisconsin. 

Complete technical specifications are 
given for the following styles : broad- 
cast disc units (Bulletin 42 -4R), ce- 
ramic trimmers (Bulletin 42- 101R), 
tubular trimmers (Bulletin 42 -59R), 
feedthroughs (Bulletin 42 -206), and 
high- accuracy units (Bulletin 42- 
123R). 

Any or all of these bulletins are 
available on request. 

CONVERTER CATALOGUE 
Carter Motor Company, 2644 N. Ma- 

plewood Ave., Chicago 47, is now offer- 
ing copies of its new catalogue which 
lists the company's entire line of d.c. 
to a.c. converters. 

Known as Catalogue No. 553, the 
new publication includes 20 pages of 
electrical and mechanical specifica- 
tions on the line as well as a "selector 
chart" for determining the right con- 
verter for the job. 

For a free copy of this catalogue, 
write Dept. 7 of the company. 

TEST EQUIPMENT 
Heath Company, Benton Harbor, 

Michigan is now offering copies of its 

February. 1954 

If you want 
professional sound quality 

11 =0--Q-Ti. 
II 

Sound engineers know that the selection of a fine 

amplifier, pickup and speaker system is only part 

of the story; that unless the turntable is of equal 

quality, music reproduction must suffer. That is 

why they insist on such high standards for turn- 

table performance. 

do as the professionals do.,. 
Rek -O -Kut precision turntables are made to con- 

form to the highest standards in the professional 

field, and they certainly represent the finest you 

can use in the home. A Rek -O-Kut turntable will 

make all the difference in the world. The finer your 

present system, the more apparent the improve- 

ment will be. Whether you select the deluxe T -12H 

or the standard LP -743, the entire performance of 

your sound system will become a new and thrill- 

ing experience. 

REK -O -K 
precision turntable 
Rek -O -Kut Precision Turntables are priced from 

$59.50. Write for specifications and descriptive 

literature to Dept. J -12 

The REK -O -KUT COMPANY 
Manufacturers of Professional Disc Recorders and Specialized Sound Systems. = -. 

38-01 Queens Boulevard, Long island City 1, New York 

Export Division 458 Broadway, New York, U.S.A. Cables: Morhanex 
In Canada: Atlas Radio Corp., Ltd., 560 King Street, W., Toronto 2B 

GET INTO 

ELECTRONICS 

You can enter this uncrowded, interesting field. 
Defense expansion. new developments demand 
trained specialists. Study all phases radio & 
electronics theory and practice: TV; FM; broad- 
casting; servicing; aviation, marine, police radio. 
18 -month course. Graduates in demand by major 
companies. H.S. or equivalent required. Begin 
Jan.. March, June, Sept. Campus life. Write for 
catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 

EASY TO BUILD EDUCATIONAL 
EXCELLENT RECEPTION 

Broadcast 
Superhet 

Kif 

$1415 
ROCKET 115K- Latest Single Band superhet circuit 
for ultimate in sensitive reception and tonal qual- 
ity. Kit includes all necessary parts, punched chas- 
sis. attractive bakelite mahogany cabinet, built -in 
loop antenna. i 

r 
o core IFs, big 5, Alnico V pkr.; 

tubes: 125K7, 125Á7. 12SQ7, 50I.6, 35Z5. Auto- 
matic vol. control, beam power output. Tunes 540 
to 1700 Kc. Simple Step -by -step in- 
cluded. 
Plaza 812K 2 -Band AC -DC Super Kit..net $20.75 
Globemaster 814K 3 -Band Super Kit..net $24.75 
All kits supplied less wire and solder. Please in- 
clude 25% deposit wixn C.O.D. orders. Dept. N -2. 

CORONA RADIO & TV CO. 
136 LIBERTY ST.. NEW YORK 6. N. Y. 
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12 V. DYNAMOTOR 
(D. W. homas Engineer 

i 
Tng, 

Inc.) 
NEW! Guaranteed. Ready 
to use. Continuous 
ratings. Gray finish. Mod- L ;- 21 1224-2 Output 600V 

n; ' i. (Less mbase.) $9.95 - - 
Add $6.00 for base box i containing starting relays 

o4 & filters as shown. Ship- 
ping wt. 11 lbs.; with 
base, 13 lbs. 

GENERATOR ALTERNATOR SPECIAL 
AC PLUS 12 OR 24 VDC 

Two units in one package, each complete in itself: the removable centrifugal slip clutch and the gen- erator-alternator. Clutch maintains armature speed of 2400 rpm for drive speeds varying between 2400 and 4200 rpm. Generator -alternator available in two mod- 
els. 24 v (Navy NEA) and 12 v (Eclipse 1003 -4).' 
SPECIFY WHICH YOU WANT! Both put out 120 v, 
800 cy, 1 ph, 1080 Va. DC output is 14.3 V, 30 A 
for 12 v model; 28.5 v, 25 A for 24 V model. Drive 
it from engine or electric motor. With dia- 95 $5. 
gram and instructions. Excellent used .DDJJ ..77 JJ 

VOLTAGE REGULATOR (Carbon0pie)) for above. 
New $2.95 

RELAYS! RELAYS! RELAYS! 
Weston Sensitrol is a SPST Normally Open relay that 
operates directly from a photocell, thermo-couple, etc. 
10 ua closes it. See Nov. ad p. 207 for $1 ff 

.7 further details 177 L 
9 J 

BK -7 adjustable- sensitivity SPOT, starts at ti 
111C l'o ma. See Nov. ad p. 207.. _ . .D .7J 

Dual- Sensitive: Senuence switching. First contacts 
close at 4 ma., second at 61 /e ma. See Nov ff5c 
ad p, 207 .7J 
12V Antenna Relay BK -16 DPDT, NO. 30A contacts. 
plus NC 5A contacts plus small NO contacts 

JJ 
$1.75 

for added function .DD 11 // 

6V or 12V Starting Relay BK -17, SPDT, 30A 
intermittent. 20A continuous 

$1.75 
115V, 60 cy SPDT 30A contacts, Normally YJ $1.A 5 
open DI \6 1 ' I /ter MINIATURE 6 V. \_ / WET BATTERIES I-1 The famous NT -6 Willard 

2.4 AFL 6 / f /L'. standard forvmodel tcoàtroÌ 
etc. Plastic case, only 35/s" 
long, 1 13/ tde. 23/" 
high. Uses standard electro- 
lyte. New. Boxed. 
EA. 4 for. .$.45 
CHARGER $22.45 

OUNCER TRANSFORMERS. one for mike to push -pull 
out- 

put. 
flat 30 to 15.000 CPS: other for push -pull 

tapped sec.. turns 14:1. In unit for resistors, 
condensers. etc. 70TH FOR ONLY 98e 

$45.00 HI -FI HEADSET AT $7.95 
Uses annular grooved plastic fibre cones with voice 
coils as in e kers. and padded chamois ear muffs 
to obtain spacing for correct acoustical load. Gives 
finest music reproduction, 600 ohms. Checked out 
with freshly laundered ear pads and long flexible 
fabric cord with phone tips. (Sling. wt. 3 lbs.).$7.95 

MODEL 27 -Z 
TESTER 

(Made in Japan) 

$9.95 
(Plus 250 shipping) 
RANGES: AC and o 5 t 

DC volts 0-5/25/250 
150. 0 /100 /250.A Ohms 1 L 

0 -10If, 100K. Black 
Bakelite panel, met 
al case. Manufacturer claims extreme accuracy met 
our spot checks show then to he within 1Ch! Here 
is a meter to be proud of! 

Pocket Model 
Jap. Import 
Multimeter 

In tarry 
Intl Leather 

' e 
Only $11. 
(Plus 250 shipping) __..----- 

IiAN(; S: AC and DC volts 0- 15/150 /750, 4 %. DC 
MA 0 -150, 4%. Ohms 0 -100K. 10 %. In rugged black 
Bakelite case and leather carrying case. 
METER: O-1 MA. New. 2" Rd- (Japan) $2.95 
13V to 9V in one volt steps Tapped transformer, 3 
amps out. Input 115 V. 60 Cy. Use for Model Rail- 
road or heaters of surplus receiver $1.89 

12- CHANNEL TV END 
Famous "Silver Circle" tuner. with riginal factory 
instructions, Use for 2 -meter converters, receivers, 

o etc. The TV bargain of the year! Factory rejected for 
minor damage. Less tubes..51.95 each, 3 for $5.00 
(Shipping wt. each 3 lbs.) Tubes, shields and knobs 
for above $1.25 set, 3 for $3.00 
ANTENNA MAST SECTIONS, 1115 -49. 50, 51, 39, 

New. Ne. o i_oinal packing- .77 

CRYSTAL MICROPHONE GIVEAWAY! 
Sensitive hearing aid capsule sealed in compact, flat 
container with tinned terminals. Crisp, clear, high - 
level output. Ideal for lapels, ties, tuck- aways. 90`. 
Individually tested. guaranteed ONLY 7Ua 

G. L. ELECTRONICS, INC. 
905 S. Vermont Ave., Los Angeles 6, Calif. 

Minimum Order $5.00 Total. 25./0 Deposit Required 
With All Orders 

All Prices F.O.B. Los Angeles, Calif. Buyers Add Sales Tax 
GET ON OUR MAILING LIST 

"OPEN MONDAY NITES 'TIL NINE" 

SCHEMATICS -CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List C. Add 25c for chart explaining AN 
nomenclature. 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 

1.954 "Heathkit" catalogue which lists 
the wide variety of test equipment, re- 
ceivers, amateur radio gear, and am- 
plifiers available in kit form. 

This colorful new publication lists 
complete specifications on each item 
and provides full data for ordering 
i he equipment. 

"ANTENAPLEX" DATA 
The Engineering Products Depart- 

ment, Radio Corporation of America, 
Camden, N.J., has issued a colorful 4- 
page brochure describing installations 
Of its "Community Antenaplex" sys- 
rem. 

Included are pictures and descrip- 
tions of systems installed in Pottsville, 
Pa., Laconia, N.H., Fayettesville, Ark., 
Wilkes- Barre, Pa., Graham, Texas, 
Carmel, Calif., and Brockway, Pa. 

For a copy of this brochure, write to 
the Antenaplex Sales department of 
the company. 

TV ACCESSORIES 
Admiral Corporation, 3800 Cortland 

,St., Chicago 47, Ill. is currently offer- 
ing a copy of its new 20 -page, two -color 
catalogue which lists antennas, masts 
and towers, tables and bases, multiple 
installation equipment, transmission 
lines, and hardware. 

The new publication is being offered 
with distributors' imprints. For a copy 
of this catalogue or additional infor- 
mation, address your requests to the 
Accessories Division of the company. 

ELECTROLYTIC CATALOGUE 
Pyramid Electric Company, North 

Bergen, N. J., has recently issued a 
new catalogue which contains listings 
for almost 300 new dry electrolytics 
which have been added to its line. 

Catalogue DE also includes listings 
and full information on the company's 
new Type TDL-a hermetically -sealed 
dry electrolytic in a tubular metal can 
which has an outer cardboard tube and 
6" flexible insulated wire leads. 

G -C CATALOGUE 
General Cement Mfg. Co., 904 Tay- 

lor Street, Rockford, Ill., has released 
copies of its No. 156 catalogue which 
contains detailed descriptions, specifi- 
cations, and prices of its complete line 
of radio, TV, and electronic products. 

The 64 -page catalogue carries a com- 
plete index for ready reference. More 
than 3000 items in over 150 different 
classifications are included. 

C -D REPLACEMENTS 
Cornell -Dubilier Electric Corp. of 

South Plainfield, N. J. has issued a 
comprehensive catalogue for service 
replacement needs covering conden- 
sers for a wide variety of applications. 

The 36 -page catalogue provides data 
on 134 replacement condensers pre- 
sented in clear, concise form. The list- 
ings serve as a valuable inventory 
guide as well. Another feature of the 
new #200 D catalogue is the use of 
two indexes -one according to classifi- 
cation and the other according to type 
number or brand name. 

A free copy of this new catalogue is 
available from local C -D distributors. 

MERIT CATALOGUE 
Merit Coil and Transformer Corp., 

4427 North Clark St., Chicago 40, Ill. 
has issued a new replacement cata- 
logue covering transformers, coils, and 
TV replacement components. 

The 16 -page catalogue gives com- 
plete specifications on the company's 
line including type number, list price, 
mounting centers, mounting types, etc. 
A copy of this catalogue, which re- 
places No. 5211, is available on re- 
quest. 

"MOTOROLA SERVICE NEWS" 
A new monthly magazine, "Motorola 

Service News," has made its debut ac- 
cording to an announcement received 
from Motorola Inc., 4545 W. Augusta 
Blvd., Chicago 51, Illinois. 

The new house organ, published by 
the service department, will be sent 
free to service contractors and dealer 
and distributor technicians. The tech- 
nical section features service hints, 
bulletins, and new circuit schematics 
which may be lifted out for filing. 

Articles on technical subjects as well 
as on business news and methods, etc. 
are also included. The new publica- 
tion is edited by Russell C. Hansen, the 
company's service contract manager. 

TUNG -SOL MANUAL 
Tung -Sol Electric Inc. of Newark 4, 

N. J. has announced publication of the 
19th edition of its "Tube Characteris- 
tics Manual." 

Over 166 pages of this manual are 
devoted to technical information about 
receiving and cathode -ray tubes. Six 
different colored pages are used to 
separate the charts, diagrams, and 
technical data for easy reference. 

The back of the manual carries a 
special section which contains basic 
marketing information to help techni- 
cians plan local promotion programs 
for their own businesses. 

The manual is distributed through 
the company's tube wholesalers. 

"SOUND ADVICE" 
Asco Sound Studios, 115 W. 45th 

Street, New York 36, N. Y. has recent- 
ly released a comprehensive 148 -page 
booklet entitled "Sound Advice," pre- 
pared by Irving Greene. 

The booklet includes the latest in- 
formation on high -fidelity develop- 
ments, monaural systems, the binaural 
trend, new high -fidelity components, 
cabinetry, and other allied subjects. 

The booklet, which measures 7" x 
51/2", carries on its cover a reproduc- 
tion of the May 1953 cover of RADIO & 

TELEVISION NEWS which pictured the 
Asco "Audiomat." Although the book- 
let sells for 50 cents a copy, readers 
of this magazine may obtain a copy by 
sending 10 cents in coin to cover post- 
age and handling costs. 

SUN RADIO CATALOGUE 
Sun Radio & Electronics Co., Inc., 

650 Sixth Avenue, New York 11, New 
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York has recently issued an eye- catch- 
ing catalogue covering audio gear of 
all types. 

Prepared by the high- fidelity sound 
sales department of the company, the 
new catalogue features a compatibility 
chart of radio tuner and amplifier com- 
ponents, a 5000 -word article on plan- 
ning a high -fidelity music system, and 
photographs and specifications on hun- 
dreds of items of interest to audio- 
philes. 

First distributed at the New York 
Audio Fair, copies of this new cata- 
logue are now available upon request 
to the company. 

INVENTORY CONTROL 
The Tube Department of General 

Electric Company, Schenectady, N.Y. 
has come up with a solution to the in- 
ventory problems of users of industrial 
and transmitting tubes. 

The answer to the problem is in the 
form of a new simplified record -keep- 
ing system for all required data on 
such tubes. The record comes in a 10" x 
12" leatherette binder which includes 
sections for a one -year inventory, serv- 
ice report forms, data and prices on 
the tubes, a sheet describing the com- 
pany's tube manuals, and an inter- 
changeability data section. 

In addition, the system includes tube 
life record cards for large industrial 
tube users, broadcasters, and telecast- 
ers. This system provides a supply of 
tube life record cards and a metal file 
cabinet for the cards. 

G -E tube distributors are handling 
this control system. 

MILLER GUIDE 
J. W. Miller Company, 5917 South 

Main St., Los Angeles 3, California 
has issued a new TV replacement 
guide, No. 154. 

This concise 20 -page guide lists hun- 
dreds of video and sound i.f. trans- 
formers, ion traps, peaking coils, etc., 
as used in various TV sets and then 
lists the Miller equivalent part num- 
ber. 

In addition, the new guide carries a 
catalogue page on TV replacement 
components and another on radio re- 
placement coils. 

A copy of this publication is avail- 
able without charge, on request. . 

HI -FI CATALOGUE 
Hudson Radio & Television Corp., 48 

West 48th Street, New York 36, N. Y. 
has released a new 56 -page high- fideli- 
ty catalogue and buying guide--the 
most complete ever issued by the com- 
pany. 

Included in the catalogue are the 
very latest tuners, amplifiers, speak- 
ers, record changers, tape recorders, 
TV chassis, tubes, replacement parts 
and accessories, and cabinets. Specifi- 
cations, photographs, and prices are 
given on all of these items. 

The company invites readers to pick 
up a copy of this new publication at any 
one of its three salesrooms or obtain 
one by writing the firm direct. 30 
February. 1954 

Only 10% Down...18 Months to Pay! 

Leo I. Meyerson, WQIGFQ 

Now it is easier than ever to buy from WRL. Pay as little as 10% down and the balance 
in 12 to 18 months. No red tope - we handle our own financing. GENEROUS TRADE -IN 
ALLOWANCE on your present equipment. We have over 600 reconditioned used items - 
with new factory guarantee. Send for free list. You will profit most when you deal with 
WRL - THE WORLD'S MOST PERSONALIZED RADIO SUPPLY HOUSE and ONE OF THE 
WORLD'S LARGEST DISTRIBUTORS OF AMATEUR RADIO TRANSMITTING EQUIPMENT. 

S -40B RECEIVER ... $1 19.95 

$95 4 Per Month 
(12 months) 

$12.00 CASH DOWN 

Communication receiver with built in 
speaker covering 540 -Kc to 44 Mc in four 
bands. One RF stage, .2 IF stages. 

i 

SX -88 RECEIVER ... $599.95 

Per Month 
4770 (12 months) 

$60.00 CASH DOWN 
$32.69 18 MONTHS 

Dual Conversion Receiver 535- 33.3 -Kc in 
6 bands. 2 RF stages, variable 6 position 
band width selectivity, 250 cycles to 10 
Kc. 10 watt audio output. 17 tubes plus 
voltage regulator,ballast tube and rectifier. 

HALLICRAFTERS RECEIVERS AVAI 
MODEL 11. MONTHLY DOWN CASH 
NUMBER PAYMENTS PAYMENT PRICE 

S -38C 

S -53A 

S -72 Port 

S -77A 

$3.97 

$7.95 

$8.74 

$9.54 

$ 5.00 $ 49.95 

$10.00 $ 99.95 

$11.00 $109.95 

$12.00 $119.95 

LABLE FOR IMMEDIATE SHIPMENT 
MODEL 1B MONTHLY DOWN CASH 
NUMBER PAYMENTS PAYMENT PRICE 

5-76 

SX-62 

SX-71 

HT-20XMTR 

$10.90 

$19.07 

$13.62 
$24.50 

FREE 
1954 

CATALOG 
WRITE -WIRE 

PHONE 2 -0277 

$20.00 $199.95 

$35.00 $349.95 

$25.00 $249.95 

$44.95 $449.50 

Get your BIG NEW 1954 WRL CATALOG, 
offering the greatest selection of radio and 
television equipment, parts and supplies 
for the Novice, Experimenters, Hams and 
Professionals. 

WORLD RADIO LABORATORIES 
t 3415-27 W. Broadway 

COaaa11 Blares, lows 
Please send me: 

3' x 4' U.S. Radio WRL XMTR Info 
Map 25c SX -88 Info 

New Catalog S -40B Info 
Used Equipment List NEW LOG BOOK 25c 

Name 

Address 

City State ...... a mrr.. r- ....rr 

R-2 

NEW HANDI -PACK 
prevents tangling. . . keeps wire clean 

The GUYWIRE that 
spot marked every 
for easy measuring 

Write Dept. EN-2 for complete FENWI RE lin 

FENTON COMPANY 
15 MOORE ST. NEW YORK 4, N. Y. 

is 
10 feet 

e. 

TTá 
Vgial 

Sold Through Jobbers Only 
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FACTS YOU 
SHOULD KNOW 
ABOUT U H F 

CONVERTERS 
Many converters on the market today 
are unsatisfactory in fringe and 
shadow areas where signal strength 
is low. Before you install a UHF 
converter in these areas you should 
know these facts: 
Signal power loss in the preselector 
seriously affects picture quality. 
Most UHF converters use sliding - 
contact shorted line tuners in the 
preselector with a fixed power loss 
of 6 db. The Turner uses High Q 
coaxial cavity tuners with no sliding 
contacts. Signal power loss is cut 
to 3 db. The resulting low noise 
figure keeps picture quality high. 

2 
Oscillator radiation often causes in- 
terference with neighboring sets. In 
the Turner converter the oscillator 
tube socket and all associated cir- 
cuits are inside the coaxial cavity, 
self -shielded. Removable covers pro- 
vide a second shield against radiation. 

High amplifier noise figure can fur- 
ther damage picture quality. The 
Turner converter uses a special 
broadband amplifier with Cascode 
circuit. It retains the preselector sig- 
nal savings without appreciably in- 
creasing the noise figure. The Turner 
amplifier noise figure is only 4 db. 

Whether installing converters in 
shadow and fringe areas, or putting 
one in your own home, remember 

the Turner often means the dif- 
ference between good reception and 
bad reception. 

EXCLUSIVE TURNER FEATURES 

Higher sensitivity 
Extremely low noise figure 
Exceptional frequency stability 
Double shielding 
Hi -Q silver plated coaxial cavities 
No sliding contacts 

OTHER MAJOR TURNER FEATURES 

Continuous single -knob tuning. Illuminated 
slide -rule dial. Smaller size: 8 "x6 "x6 ". Use 
with UHF or combination antennas. Self pow- 
ered, uses channels 5 or 6. Complete installa- 
tion instructions. For 110 -120 volts 50 -60 
cycles AC. Schematic included. 

3 

List price $49.50 
In VHF fringe and 
shadow areas, the 
Turner Booster is a 
superior performer, 
too. 

r - - - - - - - - - - 
The TURNER Company: 

Gentlemen: Please send complete infor- p 
motion on the Turner UHF Converter 
Turner Booster 

900 17th St., N.E., Cedar Rapids, Iowa 

Nome 

Address 
City 

State 
L. 

I 

I 
I 

I 

I 
-J 

Export: Ad Auriema, Inc., 
89 Broad St., New York 4, N. Y. 

Canada: Canadian Marconi Co., 
Toronto, Ont. & Bronches 
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NEW EQUIPMENT FOR 

THE AUDIO TECHNICIAN 
MAGNETIC PORTABLE 

J. C. Warren Corporation, 21 Hanse 
Avenue, Freeport, N.Y. has developed 
a compact magnetic portable recorder - 
p'.ayback unit, the Model 777. 

The new unit weighs 22 pounds and 
measures 6" x 10" x 15 ". It takes a 5" 

reel and tape speed is 1.87 inches -per- 
second. The motor is a d.c. reed syn- 
chronous constant speed type. Playing 
t.me is 1 full hour on each track. 

The Model 777 features high imped- 
ance crystal input, a power output of 
230 millwatts, frequency response from 
200 to 4000 cps, flutter and wow of 
',z of 1 per -cent, and distortion less 
than 10 per -cent. It will operate on 
either a.c. or self- contained batteries. 

LABELING TAPE 
Minnesota Mining and Manufactur- 

i 'tg Co., 900 Fauquier St., St. Paul 6, 
Minn. has developed a new pressure - 
sensitive labeling tape which is said to 
make the identification of tape record- 
ings faster and easier. 

Called "Scotch" write -on tape No. 
48, it provides a continuous roll of 40 
printed labels that stick at a touch to 
the reels themselves. Complete with a 
convenient metal dispenser, the new 
labeling tape features a special matte 

înish that can be written on with pen, 
pencil, ball point pen, or typewriter. 

Printed on the new white tape is 
'Reel No.," "Date," and "Subject" to- 
;ether with adequate room for filling 
.n the necessary data. 

BELL AMPLIFIER 
Bell Sound Systems, Inc. of Colum- 

'Aus, Ohio has added a moderately - 
priced amplifier to its line of audio 
3omponents. 

The Model 2199 has a 12 -watt out- 
put at less than 1% distortion with a 
peak of 16 watts. Frequency response 
is rated from 20 to 20,000 cps, ± 

1/2 db 
with the controls flat. There are six 
controls, including a seven -position se- 
lector switch with equalization for all 
types of records, tuner, crystal, tape, 
and television inputs. Outputs with 
impedance ratings of 4, 8, 16, and a 
high impedance jack for tape or disc 
recorders are also provided. 

THREE- SPEAKER RECORDER 
Webster -Chicago Corporation of Chi- 

cago, Illinois is currently marketing a 
new three -speaker tape recorder, the 
"Webcor" Model 2030. 

The amplifier uses five tubes includ- 
ing a rectifier with three of the tubes 
being double -purpose types to provide 
eight -tube performance. The circuit 
also includes bass and treble boost 
during playback and bass- compensat- 
ed volume control. The amplifier is 

coupled to the tape speed control to 
provide automatic equalization for 
3a/4" tape speed. 

The recorder incorporates two six - 
inch speakers and one four -inch PM 
type speaker. The three speakers are 
used to cover a wide frequency range 
with uniform response. 

STROMBERG COMPONENTS 
A new combination radio receiver 

and amplifier and a 15" coaxial loud- 
speaker have been added to the 
Stromberg- Carlson Company's "Cus- 
tom 400" series of high -quality sound 
reproducing equipment. 

The receiver -amplifier, known as 
the "SR- 405," combines on a single 
chassis the company's high -quality 
tuner and a 10 -watt amplifier. It pro- 
vides radio reception on both the AM 
and FM bands plus amplification of 
the entire spectrum from 20 to 20,000 
cps. 

The "RF -475" fifteen -inch coaxial 
speaker has a 10% pound permanent 
magnet, a woofer cone of special fiber, 
a 3" voice coil mounted on an alu- 
minum form, and a pressure -type 
high - frequency tweeter which is 
mounted coaxially through the woofer 
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pole piece. A 10- element acoustic lens 
of non -resonant plastic transmits the 
highs uniformly through a 90- degree 
angle of coverage in all planes. 

FISHER AM -FM TUNER 
Fisher Radio Corporation, 45 -41 Van 

Dam Street, Long Island City 1, N.Y. 
is now offering its new Model 70 -RT 
FM -AM tuner which includes tone 
controls, a phonograph preamplifier, 

adjustable record equalization, and a 
loudness control -all in a single cabi- 
net. 

The tuner uses fifteen tubes and has 
separate front ends for AM and FM. 
There is a separate d.c. supply for all 
audio tube filaments as well as a com- 
pletely shielded and shock -mounted 
main and sub -chassis. 

The FM section has two i.f. stages, 
dual limiters and a cascode r.f. stage; 
the AM section has two i.f. stages and 
one tuned r.f. stage. Audio response is 
uniform ± 1 db from 20 to 20,000 cps. 
Distortion is less than .04% for 1 volt 
output and .8% for 10 volts output. 

The tuner has six controls on the 
front of the cabinet which measures 
143/4" wide, 81/2" high, and 91/4" deep. 

AUTOMOTIVE SOUND 
A complete sound amplifying system 

for buses, trucks, and cars is now be- 
ing offered by the electronics division 
of Z c W Machine Products Co. of 
5100 St. Clair Ave., Cleveland 3, Ohio. 

The Model 31 -A system includes a 
microphone, remote control head, ca- 
bles, speakers or reflex trumpets, and 
a shock -mounted amplifier housed in 
welded steel. It operates on 6 or 12 
volts d.c. 

For full information on the Model 
31 -A or modifications for custom use, 
write direct to R. M. Wood at the 
company. 

PORTABLE P.A. SYSTEM 
The Sound Product Equipment Sec- 

tion of Radio Corporation of Amer- 
ica's Victor Division, Camden, N.J. has 
announced the availability of a new 
portable sound system which has been 
designed for audiences ranging from a 
few people to several thousand. 

The system includes four newly - 
designed components: a deluxe dual - 
speaker carrying case (Type MI- 
12762) ; either a 15 -watt amplifier 
(Type MI- 13295 -A) or a 30 -watt am- 
plifier (Type MI- 13296 -A) ; and a dy- 
namic microphone (MI- 12017) with 
stand (MI- 13240). 

The case divides into two acousti- 
February, 1954 

"Eary 

gat ae Zuzed! 
You, too, can have the lines -that meet your exact 
leadline conditions - whether you are a TV Set 
Dealer or Service Organization making the finest 
television reception installations, or a TV fan that 
demands sharp, "SNOW- FREE" pictures. 

We specialize in the manufacture of television transmis- 
sion lines - built with only one idea in mind: "THE FINEST 
TELEVISION RECEPTION:' 

For UHF and VHF 

"SHEATH -LEED" - the all- weather leadline for the tough- 
est conditions: Salt spray in coastal areas; hot, humid 
weather, or for frosty, icy, wintry wind -whipping conditions 
which impose a severe tax ... Pure Polyethylene Tubing 
encasing Standard GOODLINE AIRLEAD. 

"GOODLINE" AIRLEAD- standard of leadline excellence 
-with 80% of the loss producing web removed. Correct 
impedence for sharp, "snow- free" pictures. Of pure poly- 
ethylene with flexible stranded copper -clad conductors. 
MANY IMPORTANT FEATURES. 

NEW. FULL -WEB "SHEATH -LEED" - the pure polyethylene of "SHEATH -LEED" and full 
characteristics of GOODLINE AIRLEAD - but NO PERFORATED WEB. No 20 (7 strand 28) 
copperweld wire in pure electronic golden clear polyethylene - with a pure silver -gray poly- 
ethylene sheath overall - for Maximum Weather Protection. 

SOLD BY LEADING 
JOBBERS & DEALERS 

Send coupon NOW! 
Get samples "in your hands" 
-you'll realize why 
Don Good Products make 
the finest television 
reception possible. 

DON GOOD, INC. 1-13 

1014 Fair Oaks Ave., So. Pasadena, Calif. 
Please rush Samples and Complete Infor- 
mation covering Don Good Products. 

Name 

Street 

City State 

7th ANNIVERSARY SALE 
During our Anniversary Sale -our 
wire is rolled back to 1947 prices. 

ALL PURPOSE -ALL WEATHER 
COMMUNICATION WIRE 

This is genuine W11OB ARMY FIELD WIRE on orig- 
inal steel reels. Insulated, 2- conductor, copper -steel 
strands. Excellent for all types of communication. 
Used extensively by phone companies, ind stry, engi- 
neering projects, ranches. 
GR. 1- Unused. Ex. Cond., mi. reels (5,280 ft.i 160 

lbs. $16.00. 1/ mi. reels (2.640 ft.i 80 lbs..$9.00 
GR. 11- Unused. gd. cond. Mi. rls. $11.50, ,/ mi. $6.50 
W- 130 -222 ga. New 2- conductor, copper -steel, plas- 

tic insul. wire 10.560 ft. reels $34.50. 3.500 ft. 
reels . $16.00 

EASY TO INSTALL PHONES. RING AND TALK UP 
TO 20 MILES 

EE-8-Army Field Phones, factory reconditioned- -like 
i9w.Ficid arras. .roar 

pair 
$34.50 

NEW1 EE89A Phones. 
Repeaters 

aters .per pai $$8.50 
NEW EE99A- Telephone Repeaters 10.00 
NEW EE99A 

TS9F 
este RElectric . a$ $9.50 

TS-1d New dSpF Western Electric ......[.pr. $9.50 
EE65G Line 

powered Set 
Unit Phone. 

..rand $17.95 
Line Test Set Unit Phone. =rand New. $27.50 

MANY LOW-COST TED FOR or SALE! 
ORDER BY AIRMAIL .0.- TODAY -Write for Free Folder. 
Calif checks 11.0.- C.O.D.'S. Prices F.O.B. Saco. 
Calif. Buyers Add 3rß Tax. 

LORIS SALES 
P. 0. BOX 1896 01-2, SACRAMENTO, CALIF. 

110V, AC POWER SUPPLY 

FOR ANY 274 -N RECEIVER 
Just plug it into the rear of your 
274 -N RECEIVER . . any model. 
Complete kit and black metal 
case, with ALL parts and dia- 
grams. Simple and easy to build 

in a jiffy. Delivers 24 volts plus B voltage. No 
wiring changes to be made. Designed especially 
for the 274-N receiver. Only $8.95. 
Filament trans. for 274N receivers. Pri. 110V, 
60 cy. AC. Sec. 24V @ .6A. An excellent buy 
at $L95 ea. 

SPLINED TUNING KNOB 
FOR 274N RECEIVERS 

An exclusive O -R item manu- 
factured for us. Fits BC -453, 
BC -454 and other 274N re- 
ceivers. This is a really hard - 
to- obtain item. Only . . 89e ea. 

OFFENBACH- REIMUS 
1564 Market Street, San Francisco, Calif. 
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Make your Math 

EASY! ,s 

See the 

NEW 

ELEMENTS of 
MATHEMATICS 
For RADIO & TELEVISION 
by Bernhard Fischer & H. V. Jacobs 

If you've ever hesitated to use a time- saving 
equation because you were not quite sure how 
to set it up; or had moments of doubt about 
decimals or percentages; or wanted a quick 
check on your figuring -THIS IS THE BOOK 
FOR YOU. It makes crystal clear each step in 
the reasoning and each procedure in the arith- 
metic, geometry, and algebra needed by radio 
and TV technicians. You'll see how the simple, 
basic calculations are used in the more complex 
problems. You'll find it EASY to work out fre- 
quency resolutions, voltage drops, inductive re- 
actances, decibels and the many other radio and 
TV problems in which accurate use of math is 
essential. Hundreds of sample problems, with 
answers, give you thorough practice. Ready in 
February $6.60 (probable) 

and the famous 
Handbook of Problems 

and Solutions- 

RADIO & TV 

MATHEMATICS 
by Bernhard Fischer 

"A book for the place of honor beside its natural 
partner the slide rule," says Radio -Electronics. 
Step -by -step solutions for 409 problems in radio, 
TV, and industrial electronics. Whatever YOUR 
problem- whether it is to correct the power fac- 
tor of a motor, find the impedance and length of 
a matching stub between antenna and transmis- 
sion line, or any of hundreds of other problems 
-here is the clear, exact solution. $6.75 

Special Notice 
Save time and trouble; get better results. Use 
Mandl's TV SERVICE COURSE MANUAL in 
your shop training. Here are clear what -to -do 
and what -to- observe instructions, with report 
sheets, for 46 practical problems in TV servic- 
ing. Ready in February. Write fora sample copy. 

SEE TNEM ON APPROVAL 

The Macmillan Co., 60 Fifth Ave., New York 11 

Please send me copies of the books checked 
below. I will either remit the full price plus 
small delivery charge or return the books in 
10 days. (Save: Send check or money order 
and we pay delivery charge) 

Elements of Mathematics for Radio & TV 
$6.60 (prob.) 

Radio & TV Mathematics $6.75 
N-1 

Signed 

Address 

This offer good only within continental limits of U.S.A. 
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ce lly designed baffles, each housing a 
heavy -duty 12" speaker, provided with 
2° feet of cable and connectors. Over- 
all case dimensions are 221/2," high, 
1E,3/4" wide at the base, and 16%" 
deep at the base. 

Full details on this new system are 
n) V available from the company's 
sound equipment distributors. 

MASCO TAPE RECORDERS 
Mark Simpson Mfg. Co., 32 -28 49th 

St., Long Island City 3, N.Y. is now 
offering its new series 53 tape record - 
e -s which feature improved portability 
and more modern styling. 

Both the Models 53 and 53R (with 
radio) have dual- speed, 3% or 71/2 ips, 
with automatic amplifier equalization 
fir each speed; fast forward and re- 
wind speeds; and two -motor drive. 
Their dual -track feature permits up 
to two hours of recording on a single 
t" reel. Inputs are provided for micro - 
Ihone, radio, or phonograph; outputs 
for external speaker, external ampli- 
fier, or telephone lines are also pro- 
\ ided. A press -to- record push- button 
prevents accidental erasure and pro - 
vides foolproof recording and play - 
1 lack. 

Frequency response is 80 to 8500 cps 
:f= 3 db at 71/2 ips and 80 to 5000 cps 

± 3 db at 33/4 ips. Additional technical 
specifications and literature on the 
series 53 recorders are available. 

"IRISH" REEL TABS 
Orl'adio Industries, Inc. of T -120 

Marvyn Road, Opelika, Alabama is 
offering reel tabs for its "Irish" brand 
recording tape without charge to pro- 
fessional tape users. 

The tab is designed to replace the 
makeshift scraps of paper and china 
crayon markings used for labeling 
purposes. The new reel tab fits snugly 
beneath the edges of any type of 7" 
plastic or metal reel, whether the reel 
is full, half -full, or empty. It is made 
of sturdy stock and has plenty of 
room for identification on both sides. 

For tabs, write to Nat Welch at the 
company. 

ALLIED AMPLIFIER 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago 80, Ill. is now 
offering a deluxe 24 -watt amplifier 
which has been tradenamed the 
"Golden Knight." 

V I ̀ D OwnTVsef 
YES, actually build a valuable TV Set 

right at home. At the some time learn 
all about installing, repairing, se 

' 
vic- 

ing and get ready for a tigPoyJob 
in America's fastest -growing, most ex- 
citing industry. The CTI TV Troia at- 
Home Plan is preparing hundreds for OO 

bigger pay TODAY -and a brighter. Future TOMORROW. No 
experience needed. We supply easy -to- understand instructions - 
mode clear with hundreds of cherts, diagrams, photos -plus 
TWENTY KITS of Ports, Professional Equipment and Tools. Get 
a TV Set to ENJOY. Get set to ENJOY a TV Future. Make 

money in spare time while taking Course. THOUSANDS SUC- 

CEEDING! So can You. Send today for big FREE Book, "You 
Can Succeed in Television." 

COMMERCIAL TRADES INSTITUTE 

Dept. T19 -2, 1400 Greenleaf Ave., Chicago 26, III. 

Get More Service Calls with 

EICO DECALS 
For Store Windows &Cars. 

Write MO 
Brooklyn 11, N.Y. Dept. DR -2 

RU -18 RECEIVER 
Navy 6 -tube aircraft receiver 
with DF loop and antenna in- 
put; complete coverage from 
190 KC to 13.9 meg.; in 8 -coil 
sets, less tubes; brand new with 
any 5 -coil sets; you name the 
freq. you desire; F.O.B. shipping 

55.55,,wt.,25 lb, $16.95 

McCONNELL'S New Address: BARTO PA. 
Phone: DALLY 53621 

World's Only Recorder of its Kind 

WALKI E-RECORDALL 
8 -LB SELF -POWERED BATTERY RECORDER 

AUTOMATIC UNDETECTED 
RECORDING up to 4 hrs 

PICKS UP WITHIN 
60 FT. RADIUS. 
VOICE ACTIVATED 
"SELF- START -STOP 

NO WIRES OR PLUGS. 

Records noiselessly in or out of closed 
briefcase, containing hidden mike while 

walking, riding, flying. Conferences, lectures, 
dictation, 2 -way phone. Permanent, °natter - 
able.indexed recording at only at per hr. 

MILES REPRODUCER CO., INC. 
812 Broadway, N. Y. 3, N. Y. Dept. RN -2 

SPEAKER RECONING 
Complete line Cones, Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Reconing information. 

WESTERN ELECTRONICS CO. 
3164 West Colfax Denver 4, Colo. 

mn 

RADIO KITS, INC., 120 Cedar St., N. Y. 6 

ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 

Changes dull eye- straining black and white pictures 
into beautiful color tones. Seconds to attach. No tools 
red. Helps eliminate glare. Order direct. Send 51 

for screen size to 16 ", 51.25 size 17 ", 51.50 
size 20", 52 size 21 ", $2.50 size 24', $3 size 27 ". 
(Also available a 

. 
single solid for screens in blue, 

green, or amber) Prices on solid color screen are 
104(o less. We pay postage except n C.O.D. orders. 
Satisfaction guaranteed. Inquiries from dealers also 

Zingo Products, Johnstown 19, New York 

YOUR TESTER DAMAGED? 
Let Douglas Repair It 

Contractors to U. S. Government 
Repairs and calibration by skilled craftsmen on ail 
makes of Meters, Testers, Sig. Gens., etc. Prompt 
service. For immediate estimate send instrument by 
P.P.los, to 

DOUGLAS INSTRUMENT LABORATORY 
Electrical Instrument Repairers 

Mass. 176 Norfolk Avenue Boston 19, 
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This moderately priced unit uses 
a heavy -duty, grain- oriented output 
transformer which contributes to the 
clean response of the amplifier. Fre- 
quency response at 24 watts output is ± .75 db from 20 to 40,000 cps. Har- 
monic distortion is less than 1% at 

the rated output with intermodulation 
distortion less than 2% at rated out- 
put. 

The amplifier has four inputs, one 
for G -E, Pickering, or Audak mag- 
netic cartridges; two inputs for radio 
tuner, crystal cartridge, television, or 
tape recorder; while the fourth input 
will take any high- impedance micro- 
phone. A panel switch permits selec- 
tion of any input. 

ENCLOSURE KIT 
Karlson Associates, Inc., 1379 East 

15th St., Brooklyn 30, N.Y. has an- 
nounced the availability of the new 
"Ultra- Fidelity" cabinet kit. 

The unit is exactly the same size 
and construction as the finished mod- 
els made by the company and will 
provide the same standard of perform- 

ance. The kit comes ready to be as- 
sembled with all 34 pieces precision - 
cut to size. It is constructed of rough 
plywood in order to furnish a good 
surface for the application of veneer 
for finishing or it may be used as is in 
hidden installations. 

The Model 15PK is furnished with a 
hole cut for a 15" speaker. Adapters 
are available for 12" speakers on re- 
quest. Construction plans for the kit 
are available from Dept. 1K of the 
company. 

CRESTWOOD RECORDER 
The Crestwood Recorder Division of 

Daystrom Electric Corporation, Pough- 
keepsie, N.Y. has introduced a new 
tape recorder to the trade, the 401. 

Frequency response of this medium - 
February, 1954 

The new Weller Soldering Gun -the tool that finishes 
the job before ordinary soldering tools warm up! 
Weller's newest models - 
Go anywhere inside circuit -jammed chassis of smallest portables 

and table models. Slim streamlining and longer reach makes 
tight spots a cinch -in a fraction of the normal time. 

Get hot instantly with click of trigger. Another click and -power 
is instantly boosted -up to 275 watts! 

Give wide selection of power for every job -100, 135, 200, 250, 
and now -275 watts! Light and heavy duty models, either 
single or dual heats. 

You'll like the perfect balance and slim lines, too -on all latest 
Weller models. Ask your distributor for a demonstration, or write 
direct for bulletin. 

Better from Grip to Tip 

SOLDERING GUNS 
810 Packer Street, Easton, Pa. 

ALLIED RADIO 
C O R P O R A T I O N 

100 N. WESTERN AVE. CHICAGO 80. ILL. 

has hallicrafters 
10 Kc to 250 cycles in six steps! 

The most stable receiver made! 
Single Side Band Suppressed Carrier! 

The Hottest Ham News in Years! 
THE HALLICRAFTERS CO. CHICAGO 24, ILL. 

RAI) IO 
É R É ERINGZ MONTHS 

Radio engineering is a big field. There's room for you 
in it -if you're good. Get first -class training at Indiana 
Tech. Intensive, specialized course, including strong 
basis in mathematics and electrical engineering. ad- 
vanced radio theory and design. television. electronics. 
Modern laboratories. Low rate. Also B.S. DEGREE 
IN 27 MONTHS in Aeronautical. Chemical, Civil, Elec- 
trical and Mechanical Engineering. G.I. Government 
approved. Enter March, June, September, December. 
You can earn part of our expenses right here in Fort 
Wayne while you are studying. 

INDIANA TECHNICAL COLLEGE 
924 E. Washington Blvd., Fort Wayne 2, Indiana 
Please send me free information on B.S. Engineering 
Degree in 27 months as checked. 

Radio -Television Aeronautical 
Civil Mechanical Electrical 

Name 

Address 
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POWER TRANSFORMERS FOR SELENIUM ' 
RECTIFIERS OR FILAMENTS. PRIMARIES 

115V 60 CYCLES. 
12.6VCT/2A/2500V INS $ 2.79 
25.2VCT /IA /2500V INS 2.79 
I2.6V /7A or 25.2V/3.5A/2500V INS 6.17 
26VCT /3A /2000V INS 4.11 
I04VCT /3A /2000V INS 11.76 
78V TAP 26V/52V/6A/2000V INS 22.34 
13V/12A/2000V INS 7.06 
104VCT /6A /2000V INS 24.69 
156V TAP 130V /3A /2000V INS 23.52 
130V TAP 104V /12A/2000V INS 70.56 
156V /6A /2000V INS 41.16 
36VCT/ I OA /2000V INS 15.87 

72VCT /IOA /2000V INS 29.40 
RACK PANEL CABINETS 
BLACK CRACKLE FINISH 

Size Panel Space Price 
#42 42 -1/16 x 22 x 171/4 363/4 x 19 $27.25 
#47 47-5/16 x 22 x 171/4 42 x 19 31.20 
#66 66 -9/16 x 22 x 171/4 . 611/4 x 19 40.50 
#82 82-5/16 x 22 x 171/4 77 x 19 48.75 
#I0 101/2 x 211/2 x 15 83/4 x 19 9.70 
##14 14x211/2x 15 121/4x 19 11.88 
##15 153/4x211/2 x 15 14x 19 13.20 
#I9 191/4 x 211/2 x 15 171/ x 19 15.70 
#28 28 x 211/2 x 15 261/4 x 19 18.45 
#36 363/4 x 211/2 x 15 35 x 19 20.45 
Grey Crackle Furnished on Request -Same, Price. 

RACK PANELS 
BLACK CRACKLE FINISH 

Size Steel Aluminum 

i 3%2 $ .70 $ .99 

51/4 .88 1.50 
7 .99 1.80 
83/4 1.25 2.15 
01/2 1.48 2.70 
2 1.75 3.15 
4 1.99 3.63 
53/4 2.25 3.99 
71/2 2.48 4.45 
91/4 2.75 4.88 

21 3.05 5.25 
261/4 on request 
35 on request 
Grey Crackle Furnished on Request -Same Price. 

AI! prices F.O.B. our warehouse New York 

LEEDS RADIO CO. 
75 Vesey St. Dept. A New York City 7 

Radio Zekvt sceoeced, SAVE 
UP 

.I, 

CRYSTALS 
in FT 241 -A Holders -45" 

Pin SPC. Marked 54th OR 
72nd Harmonic MC Freq. 
Listed below by fundamental 
frequency with fractions 

3r0 
372 
374 
375 
376 
377 
379 
380 
381 
383 
384 
385 
386 
387 
388 
390 
391 
392 
393 
394 
395 
396 
397 
398 

ih 

omitted. 
500 KC Crystals 

1000 KC Crystals 
KC Crystals 

ea. $1.50 
ea. $3.95 

407 
408 
409 
411 
412 
413 
414 
415 
416 
418 
419 
420 
422 
423 
424 
425 
426 
427 
429 
430 
431 
433 
434 
425 
436 

444 
445 
446 
447 
448 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
461 
462 
463 
464 
465 
466 
468 
469 
470 
472 
473 
474 
475 

476 
477 
479 
480 
481 
483 
484 
485 
486 
487 
488 
490 
491 
492 
493 
494 
495 
496 
497 
498 
501 
502 
503 
504 
505 

509 
511 
512 
513 
514 
515 
516 
518 
519 
520 
522 
523 
525 
526 
527 
529 
530 
531 
533 

'534 
536 
537 
538 
540 

400 
401 
402 
403 
404 
405 
406 

437 
438 
440 
441 
442 

506 
507 
508 

i SC Per 
Doz. 

Postpaid 
443 

PLEASE ENCLOSE FULL AMOUNT WITH ORDER 
QUANTITIES AVAILABLE 

WRITE FOR YOUR REQUIREMENTS 

C & H SALES CO. 
2176 E. Colorado St. Pasadena 8, Calif. 

I BOX 356 -TE EAST PASADENA STA. PASADENA 8, CALIF. 
1 
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priced unit is from 30 to 13,000 cps 
± 2 db at 71/2 ips tape speed. The 
model 401 has two speeds, 71/2 and 33/4 
ips. It also has a separate recording 
volume control in addition to the reg- 
ular monitor control and magic -eye 
indicator which prevents recording 
overlap. Three separate inputs, for 
radio -TV, phonograph, and micro- 
phone, are controlled by a single se- 
lector switch. 

PUSH -BUTTON RECORDER 
Radio Corporation of America. En- 

gineering Products Dept., Camden, 
N.J. has introduced a new push- button 
tape recorder which is characterized 
by ease of operation and good per- 
formance. 

All of the recorder's functions are 
actuated by push- buttons. The unit it- 
self has two speeds, a quick- threading 
feature, a tone -sensitive microphone, 
easy -to -carry case, and trouble -free 
construction. 

The cabinet measures 9" x 14" x 12" 
and the cover holds the microphone, 
two reels, and the a.c. power cord. A 
data sheet and additional information 
on the Model SRT -301 are available 
from the company on request. 

PREAMP- EQUALIZER 
Fairchild Recording Equipment 

Ccrp., 154th St. and 7th Ave., White - 
stone, N.Y., has designed and is pro - 
dl cing a new preamplifier -equalizer 
which retails in the moderate price 
class. 

Although it performs every function 
of a high -quality preamplifier- equal- 
izer, it uses only two knobs in normal 
operation. An exclusive "balanced -bar" 
control permits exact shading of tone 
coloring to suit individual taste. When 
used in conjunction with the control 
knobs, this feature provides for ad- 
justment to match the acoustics of 
the room in which the equipment is 
installed. 

Frequency response is 20 to 50,000 
cps ± 1/2 db with controls in the uni- 
form response position. There are 
seven input channels and complete 

equalization for all records, American 
and foreign, standard and micro- 
groove. 

PROFESSIONAL RECORDER 
Magnecord, Inc., 225 W. Ohio Street, 

Chicago 10, Illinois has introduced a 
new professional magnetic tape re- 
corder, the M80. 

The new unit is designed for 101/2 
inch reels and incorporates all the lat- 
est features including slot loading, 
safety interlocked push- button con- 
trols, unitized construction, and full - 
range frequency response from 30 to 
15,000 cps at 7% ips tape speed. 

The recorder will operate at either 

71/2 or 15 ips without capstan change. 
Starting time is less than .1 second 
and stopping time is within less than 
2 inches of tape when operating at 
15 ips. 

The unit is designed for rack, port- 
able, or console operation. The com- 
pany will supply full details on this 
recorder upon request. 

SHADED POLE MOTOR 
Electro Engineering Products Com- 

pany, Inc., 609 W. Lake Street, Chi- 
cago 6, Ill. is now offering a new, pow- 
erful, and compact shaded pole motor 
for phonographs and tape recorders. 

The new motor, the Model MS -3600, 
has been specially designed to with- 
stand high temperatures and rough 
service yet is low priced for applica- 
tion to mass -produced equipment. 

It is a 4 -pole, shaded pole, a.c. type 
motor and is available in either two 
or four coil design. It has self-align- 
ing, oil- impregnated sleeve bearings 
with a specially- designed oil retaining 
washer and dynamically balanced ro- 
tors. 30 

THIRTIETH BOARD of DIRECTORS and OFFICERS RETMA 1953=54 
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Within the Industry 
(Continued from page 26) 

11th and Cambria, in Philadelphia. It 
will be devoted to the assembly of the 
company's line of connectors. 

JOHN E. MARTIN has been named di- 
rector of research for The Gabriel 

Company, Needham 
Heights, Massachu- 
setts. 

Mr. Martin, who 
was born in Staf- 
ford, England, grad- 
uated from King's 
College, London Uni- 
versity, after having 
majored in physics 

and mathematics. During the war he 
was engaged in naval radar research 
for the British Admiralty and later did 
postgraduate work at London Univer- 
sity. Following that he became senior 
engineer for the BBC, specializing in 
antenna design. 

WILLIAM R. HEWLETT, vice -president of 
Hewlett -Packard Co. of Palo Alto, 
California, has been elected president 
of the Institute of Radio Engineers for 
1954. He succeeds Dr. James W. McRae 
as head of the international society of 
over 35,000 radio engineers and scien- 
tists. 

Maurice J. H. Ponte, director of 
Compagnie Generale de Telegraphie 
Sans Fil of Paris, France is the new 
vice- president. 

Elected as directors for the 1954- 
1956 term are Axel G. Jensen, director 
of television research for Bell Tele- 
phone Laboratories, Inc. and George 
Rappaport, chief engineer of the Coun- 
termeasures Branch, Aircraft Radia- 
tion Lab., Dayton, Ohio. 

ARTHUR A. CURRIE, assistant general 
sales manager of the radio and televi- 

sion division of Syl- 
vania Electric Prod- 
ucts Inc., has been 
named sales man- 
ager for radio and 
television. 

Assistant sales 
manager since Oc- 
tober 1952, Mr. Cur- 
rie served as field 

sales manager from Jan. 1951 to Octo- 
ber 1952 and as district sales manager 
from 1949 to the beginning of 1951. 

Prior to joining Sylvania, he was as- 
sociated with Apex Electrical, Allied 
Appliance Co. of Boston, the OPA, and 
New England Power. 

* 

W. S. ANDERSON, director of Auto- 
matic Electric Co., was elected presi- 
dent of the New York Chapter of the 
Armed Forces Communications Asso- 
ciation. 

Emmett R. Shute was elected vice - 
president. The balance of the chapter's 
officers were re- elected for another 
term. 

February, 1954 

CBS-COLUMBIA 

GENERAL ELECTRIC 

PHILHARMONIC 

WESTINGHOUSE 

'MOTOROLA 

SYLVANIA 

HOFFMAN 

..- EMERSON 

PHILCO =. 

Designed for quick, simple instal- 
lation, these Stancor flybacks save 
your time. There are no holes to 
drill, no leads to splice. Terminal 
board layouts duplicate the original 
units -even include choke coils, re- 
sistors, tube sockets and any other 
components that are on the original. 

e av 

Stancor TV replacements are listed in 
Sams' Photofact Index, Counterfacts, 
Rider Manuals and Tek -Files 

CHICAGO STANDARD 
TRANSFORMER CORPORATION 
3584 ELSTON AVE., CHICAGO 18, ILL. 

EXPORT SALES: Roburn Agencies, Inc. 
39 Warren Street New York 7, New York 

MORE JOBS 
than graduates ss-0nat aK°rtunityfor 

Demand for our engineer- ' estln ea d advaó r 
ing graduates exceeds supply.v 
Effective placement. Study in this world -famed 
college established 1884. Quarters start March, 
June, Sept., Jan. Approved for Korean Vets. 

Bach. Sci. degree in 27 months 
Complete Radio Eng. courses TV, UHF and 
FM. Also Mech., Civil, Elec., Chem., Aero. and 
Adm. Eng.; Bus. Adm., Acct. Small classes. Well - 
equipped labs. Modest costs. Prep. courses. Write 

4,i11 
J. McCarthy for Catalog and Campus 
View Book, 

Electron¡ g Eel 

0 

1624 College Avenue, Angola, Indiana 

EVANS RADIO 
10 HILLS AVENUE 

CONCORD, NEW HAMPSHIRE 

has hallicrafters 
10 Kc to 250 cycles in six steps! 

The most stable receiver made! 

Single Side Band Suppressed Carrier! 

The Hottest Ham News in Years! 

THE HALLICRArTERS CO. CHICAGO 24, ILL. 
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In DETROIT it's AARON! 
TG -34A KEYER 

PORTABLE 

115 or 230 V. @ 50 to 60 cycle - 
KEYER TG -34A is an automatic unit for 
reproducing audible code practice signals 
previously recorded in ink on paper tape. 
By use of the self contained speaker, the 
unit will provide code practice signals to 
one or more persons or provide a keying 
oscillator for use with a hand key. The 
unit is compact, in portable carrying case, 
complete with tubes, photo cell, and oper- 
ating manual. Size: 109'jg "x 10'2 "x 151% 6". 
Shipping weight: 45 lbs. BRAND NEW - 
in Original Box- While 95 
Last 

Only: 

TRANSCEIVER 

Priced only at 
original cost. 
NEW 

-- RT- 48 /TPX -I 
IDEAL FOR UHF 

EXPERIMENTERS 

157 TO 187 MC 

Contains vidio ampl., 
sweep circuits, 17 tubes, 
plugs and many misc. ' 
parts -in case with lid. 

fraction of 

$14.95 

TYPE 
T-3074 UHF TRANSMITTER 
[deaf for UHF experimenters. 180 to 200 mc. 

.95 
British made. Has pair of $14 tuned lines and 2 -vt -90 tubes 
NEW 

PHONETTE 
Made by Personal Mu- 
sic Corp. 24v operated. 
Hayden Timer Motor. 5" 
dyn. speaker. 2 pilot 
lights. Coin inserts 1 to 
5 pennies. Chromed 
metal and grill. Wt. 
61/a Ibs. Size 41/4 x 71/2 x 6" high 

ONLY $1.95 
25% with order - 

balance including postage C.O.D. 
Michigan residents please add 3% sales tax 

AARON ELECTRONIC SALES 
6025 MT. ELLIOTT DETROIT I I, MICH. 
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WIRELESS OPS OF OLD 

By C. HOWARD BOWERS 

ON. THE West Coast they start early 
too, and in this issue we salute COM- 

MANDER CLIFTON H. WATSON, 
USNR. and also thank him for his 
story, as told to his friend E. H. Mar - 
riner of La Jolla, California. 

The Commander's career started in 
Portland, Oregon in 1905, after he had 
read of Marconi's achievement test 
from Glace Bay, N. S. to Clifden, Ire - 
land. His first experiment was with 
a magnetic coherer and a spark -coil 
which transmitted signals the full 
width of a room. It was during that 
sanie year that the USS Charleston 
along with several. other war ships 
came into Portland harbor and our 
yot:.ng experimenter, through a per- 
sonal acquaintance with Admiral Ful- 
lant, had an opportunity of looking 
over some real Navy wireless equip- 
ment. He soon became a bona fide 
amateur -the fourth one in Portland. 

Cliff's first wireless job was at 
Grangeville, Idaho, where his father 
owned a mine and at 13 he was han- 
dling traffic with the United Wireless 
Telegraph Co's station "PE" Portland, 
Ore., "PH" San Francisco, California, 
and "PA" Seattle, Washington. There 
we: e no news broadcasts those days. 
By summer, 1906, Cliff found himself 
breaking in at "PE" Portland where 
only Morse code was used over their 
old DeForest transmitter. A three 
slide tuner and a carborundum detec- 
tor comprised the receiving apparatus. 

During 1911 young Watson took the 
examination for a commercial license 
(Certificate of Skill in Wireless Tele- 
graphy) at Mare Island (Calif.) Navy 
Yard, and his first sea -going job after 
obtaining his certificate was aboard 
the SS Chehalis, sailing between 
Gray's Harbor, Wash., and San Diego, 
Calif., with stops at San Francisco and 
San Pedro, Calif. Following two years 
on the good ship Chehalis, "Sparks" 
Watson traveled on the steamers Sena- 
tor, Alameda, and Humbolt -mostly 

between Seattle, Wash., and Nome, 
Alaska. Cliff looks back on this period 
with a nostalgic interest due to the 
many young school marms who were 
then making summer excursions to 
Alaska. He also had other experiences 
while on the Senator. Once the ship 
ran into a terrific blow off Cape Seri - 
chef in the Bering Sea and for three 
days no one knew if they would make 
it to Unimak Pass and calm water. 
They made it! Another time Cliff, 
answering an SOS from the SS Spo- 
kane in distress off Alaska, directed 
some of the rescue work and remem- 
bers receiving $25.00 as his share of 
the salvage money. 

About 1913, the Commander -to -be 
decided on working "shore- side" and 
was employed by the North West Elec- 
tric Company of Portland, Ore., as an 
operator at their power plants, using 
wireless for dispatching. In 1915 he 
installed five different wireless sta- 
tions for the Montana Power Company 
and in 1917 he accepted the appoint- 
ment of Radio Inspector at Seattle, 
Wash., relieving Bennie Wolf (well 
known R.I. in that area) who had been 
called into the Navy. Before long, 
however, he went to the Mare Island 
Navy Yard in charge of their Wire- 
less Laboratory where he remained un- 
til 1921. Having gained considerable 
experience in wireless techniques by 
this time, he went into business for 
himself and with an associate, Joe 
Hallack, formed the HALLACK c 

WATSON RADIO CORPORATION, 
constructors of broadcasting stations. 
In 1930, disassociating himself from 
this business, he became identified 
with the Portland Bureau of Police 
and installed their first wireless sta- 
tion, "KGPP," where he remained as 
their radio engineer until 1941 when 
he went on active duty with the 
Navy with the rank of Commander, 
USNR. On being mustered out in 
1946, our "restless electron" was ap- 

Cliff Watson. in 1906, at Dewey Mine, near Grang- 
erville, Idaho. It was his first wireless job. Inset 
shows Cliff as he looks today in Navy uniform. 
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RCP 
"DO-ALL" 

Tube and Set Tester 
Model 808A 

1 

2 
3 
4 
5 

A Tube Tester -All the features of the 
famous 324 Dynoptitnum free point tube 
tester -protected against obsolescence -tests 
all modern standard, miniature, naval base 
and subminiature tubes. Easily read on 
41/g" meter. 

A Cathode Ray Tube Tester -Will check all 
magnetic deflection type Television Picture 
tubes. Locates and isolates all shorts Or 
leaks. 

A Reactivator- Revives and Reactivates 
many otherwise Dim or Bad Television Pic- 

ture tubes. Can also be used on other tubes. 

A VT Voltmeter (AC -DC) -This really out- 
standing 17 Range instrument a VT 
Voltmeter for AC well as DC. Balanced 
bridge type Push -Pull circuit. Draws negli- 
gible current due to high impedance of 
25 megohms. Accuracy ±3% DC, ±5% 
AC. Discriminator lionment scale with 
zero center. AC k DC volts 0 to 5-25-100- 
250-100031b-20 to 16. -6 to 30, 6 to 
42. 14 to 50. 26 to 62. 

An Ohmmeter -Reads all Resistances 0.2 
ohms to 1000 megohms on ranges. Use 
this instrument also to cheek condensers 
for leakage and shorts. 

Equipped with a double rollindex and en- 
larged, easy to read letters and numbers, 
the new RCP 808A is so designed as to sim- 
plify each operation. Truly a professional 
instrument for the professional technician. 
The RCP 808A is housed in a handsome 
handrubbed oak carrying case and features 
an attractive, highly visual panel. Com- 
partment available to hold test leads, iso- 
lation probe, batteries, etc. Size 121/2" a 
12 3%" x 4:14 ". Weight 12 lbs. Complete, 
ready to operate at 599.95 

See if at your local parts distributor and ask 

for catalogue RN -2 

RADIO CITY PRODUCTS CO.,INC: 
- 

152 West '25th Street (79 New York 1, N. Y. 
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pointed radio engineer in the Elec- 
tronic Laboratory of Navy Radio, 
"NPL," Pt. Loma, (San Diego) Cali- 
fornia, the very station he used to 
gaze at in wonder from his old ship. 

Cliff Watson has had quite a career 
and we say, "Lots of good luck, Com- 
mander! It looks like your vocation is 
going to be permanent!" 

George H. Mullnix 

Not only has the West Coast pro- 
duced men who pioneered the wireless 
held, but some who also added ma- 
terially to the population. Take 
George H. Mullnix, father of five 
children and grandfather of four; he 
started experimenting with wireless 
in 1913, and learned the code even be- 
fore that. 

George had plenty of ambition in 
those days as in 1915 we find him 
presiding over the DeForest radio- 
telephone exhibition at the San Fran- 
cisco World Fair. This was a fore- 
runner to his joining the aviation sec- 
tion of the U.S. Army Signal Corps as 
a journeyman electrician. 

While in the Signal Corps he at- 
tended A & M College of Texas' radio 
mechanics course, went through the 
David Rankin Institute's special elec- 
trical engineering course, also through 
the radio operators' course at Univer- 
sity of Texas, with finishing touches 
at Ellington Field, Texas. The amount 
of soldiering done by our wireless 
wizard is the unknown quantity of 
course, but we do know that he was 
separated from the Air Service at 
Mitchell Field, L. I., December 13, 
1918 and after a refresher course 
secured his commercial license in Sep- 
tember, 1919. 

After some "warm up" duty on Pa- 
cific Coast lumber schooners, George 
sailed as 2nd operator on the SS Co- 
lusa from San Francisco to Manila, 
and the Straits Settlements. Then fol- 
lowed a year on the tanker Miskianza. 
The liners Lurline and President also 
carried our young wireless expert be- 
fore he finally decided to come ashore 
,object matrimony! 

George Mullnix was married Sep- 
tember 24, 1922 at Carmel, California 
and has made his home there since 
1944. In the interim he was identified 
with the Pacific Gas and Electric Co. 
as a radio troubleshooter and sub - 
foreman and, as a side -line he taught 
electrical classes in public schools. 

After slightly more than 20 years 
with the power company, our ambiti- 
ous friend retired October, 1943 and 
since then has alternated between be- 
ing in business for himself and being 
a journeyman electrician. 

With this background, our old time 
wireless man was well qualified to 
revert to amateur status some time 
ago with the assigned call of W7WDU. 

Mr. Mullnix's own conclusion is, 
"I ala now 53 years of age and with 
the help of amateur radio, I hope to 
live to be 100!" 

EDITORS .NOTE: If your experiences aS,a 
commercial wireless operator date back to 
1912 or thereabouts. you are an Old Timer 
and you should write us giving a thumbnail 
sketch of your career. 30 

You can do MORE 
with an RCP "DO -ALL" 

for 
SIGNAD 
GENERATOR 

and VHF 
MARKER 
GENERATOR 

PATTERN 
GENERATOR 

"DO -ALL" 
TV SIGNAL 
GENERATOR 
MODEL 750 

ONE 
RCP "DO -ALL" 

SIGNAL GENERATOR 

for all THREE 
SIGNAL GENERATOR 
MARKER GENERATOR 
PATTERN GENERATOR 

Designed for portable or bench use, the 750 
reflects the finest in construction and appear- 
ance. It is handsomely finished in an attractive 
brushed aluminum panel with a steel carrying 
case. 

Inductuner insures accuracy of within 'I /2 of 

I% over the entire range of 9 Mc to 900 
Mc. 

All VHF frequencies are on fundamentals. 
RF's and IF's are clearly calibrated on a 

large etched aluminum dial. 
Steady horizontal bars, vertical bars and 
crosshatch pattern individually produced on 
all channels. 

PRICE $79.50 
See Model 750 At Your Write For Complete 

Catalog RN -2 Local Parts Distributor. 

RADIO CITY PRODUCTS CO., INC. 

152 WEST 25th STREET NEW YORK 1, N. Y. 
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j 

SAVE 5O%ó 

_ / - 

STANDARD SIGNAL 
GENERATORS 

Model 78 
FREQUENCY RANGE: 15 to 25 and 190 

to 230 me in two bands. 

OUTPUT VOLTAGE: Ito 100,000 micvlts 

MODULATION: AM, fixed at 30%. 
POWER SUPPY: 117V, 50 -60 cycle. 

Limited Quantity $7950 ONLY 

W6dtPJlts EeeC>tlleG 

LaboratoryMagnets 
GAUSS: 900 
POLE FACE diameter 332 inches 
DISTANCE between pole faces: 4 in. 

CENTER point between faces to 
base: 6% inches. 

DIMENSIONS: 1538" x 6" x I38" 
WEIGHT: 65 lbs 

Complete stock of MAGNETS and 

MAGNETRON TUBES. Send for com- 
plete listings, prices, and technical data. 

RA -34 
RECTIFIERS 
Originally designed as an A. C. Power 

Supply for BC -191 and BC -375 trans- 

mitters, this SELENIUM rectifier is both 
efficient and versatile. 
INPUT: 105.125 or 210.250 volts,1000 
watts. Transformer is tapped to accom- 
modate 11 different steps of voltage 
within these ranges. 
OUTPUT: Filament Voltage 12V AC 

up to 14.25 amp. Control and Mike 
Voltage 12V DC at 2.4 amp. Plate 
Supply 1000V DC to 350 milliamp. 
Dimensions:13} x1211-16 $1 7500 
x161 in. Weight 140 lbs 
Immediate Delivery 

RA -37 RA -49 RA -50 RA -62 
RA -63 RA -67 Extensive stock of 
rectifiers and power supplies. 

Gt -O 
All equipment is sold with our 
certified. unconditional guar- 
antee, checked and tested in our 
own shop. We are a recognized 
and approved supplier for Foreign 
and U. S. Govt. Agencies. We 
invite your inquiries for supply or 
technical data. 

A DIVISION OF 1 4. Se#,ate , J'nc. 
6855 TUJUNGA AVENUE 

NORTH HOLLYWOOD, CALIF. 
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SERVICE HINTS ON 

ADMIRAL TV SETS 
SERIES 19 CHASSIS 

Audio hum. 
An objectionable residual hum level 

ma .y be found in the chassis of this 
series using a 10 -inch electromagnetic 
speaker. 

To remedy this, do the following: 
ï_. Check the lead dress in the audio 

input circuits, paying particular at- 
tention to the a.c. leads of the "on- 
off" switch. These leads should be 
kept well away from the audio ampli- 
fier grid circuit (pin 1 of V203, 6AV6). 
The audio coupling condenser, C205 (.01 
pfd.), should be dressed away from 
the "on -off" switch. 

In models with tone control, dress 
the lead between the control and the 

i'IN2 0206 6AV6 7 135V. 

GALS 500 SOUND 03F'_ 
0209 

.01 OV. 

R206 
390 

FINS 
T 201 

2 

R223 
470 

R224 
47K 

C2I9 
.005 
R216 

2MEG. 

130v. TONE 

audio amplifier plate away from the 
a.c. leads. (See accompanying dia- 
gram. ) 

2. Check all filter condensers, especi- 
ally Cc01, the 60 -pfd. electrolytic in 
the "B+" power supply, between pin 
8 of the 5U4G and ground. 

3. Substitute a PM speaker with 
choke attached (Admiral Part No. 
78:B80 -1). If this clears up the hum, 
then the original speaker is probably 
at fault. 

Vertical jitter and poor interlace. 
This condition may occur if the red 

lead to the horizontal deflection yoke 
is too near the grid circuit of the ver- 
tical output tube (V402, 6S4). This lead 
should be dressed against the chassis 
well away from the grid circuit. 

Horizontal instability. 
To increase the horizontal sync level 

and "square up" the horizontal sync 
pulse, add an 8200 -ohm resistor be- 
tween pin 1 of V401B (12AU7 sync clip- 
per) and the number 3 lead of the 
vertical integrator Couplate. 

Picture bending and unstable hori- 
zostal sync. 

To minimize bending of the picture 
at high contrast control settings in 
strong signal areas, and improve hori- 
zontal sync in medium fringe areas, 
make the following changes: 

1. Check the connections to the 
"DX range finder" control, R. Be 
sure that the center terminal is 
grounded and that the white wire goes 
to the control terminal nearest the 
bottom edge of the chassis. Connect 
a wire lead from pin 1 of V304 (6AL5) 

-NOTE - 
FOR CHASSIS WITH 
BUILT- NRADIO 
CHANG 218 FROM 

2000 OHMS TO 1500 
OHMS. USE THE 2000 
OHM R SISTOR RE- 
MOVED TO REPLACE 
5212 (4 00) 

1e 20/j 
OASIS 

V204 6Y6 4700 

TUNER 

REMOVE ENO OF 
R327 FROM PIN 1 

AND CONNECT AS 
SHOWN (DOTTED) 

C502 

--- O INTEGRATOR 
° COUPLATE °T 01p /6386-3 

CXV4 

=-r=h 

f V501 

°C °-- 
V2a PZl3 11aoV3, 600 

6AS5 ' Ñ'HiTË I EAD 

DX 
RANGE 
FINER 

8315 

to the remaining terminal of the 
range finder control. (See accompany- 
ing diagram.) 

2. In chassis using a 6AS5 sound 
output tube (V2.), change resistor R202 

from 3600 ohms to 1500 ohms, 1/2 watt, 
5 %, and change resistor R203 from 1100 
ohms to 910 ohms, 1/2 watt, 5 %. 

In chassis using a 6Y6G sound out- 
put tube, change resistor R222 from 
4700 ohms to 2000 ohms, 1/2 watt, 5 %, 
and resistor R2L5 from 2000 ohms to 
1500 ohms, 1/2 watt, 5 %. 

3. Disconnect resistor R22, (22,000 
ohms) from the junction of resistors 
R325 and R..26 (2700 ohms), and recon- 
nect R22, to the junction of 8225 and 
peaking coil L300. 

4. Connect an 8200 -ohm resistor in 
series between terminal 3 of vertical 
integrator Couplate and pin 1 of V401u. 

5. Since step 1 is effective only with 
the "DX range finder" set at zero, use 
this setting unless a higher one gives 
better results. 

CHASSIS 19E1, 19G1 & 19N1 
Repeated fuse failure. 
In some of these chassis, the % 

ampere fuse, M101, may blow when the 
function switch is rotated from the 
"Radio" to the "TV" position. This 
may occur because the rotor contact 
of the switch section, S,03c, is wide, 
and during rotation of the switch 
there is one position where all con- 
tacts of this section may short, result - 
ing- in a surge of current that blows 
the fuse. 

This difficulty can be corrected by 
Terminal Strip 

Term mal 
Lug 4 

C502 

Disconnect Red 
Wire From Here 
and Connect 
Here 

Red Wire 

T rmin01al"g. 
o/ 5,C ' 'Wire 

Red 
Wire 

To Fuse M401 
on Top Side 
o( Chassis 

Disconnect Blue Wire From 
Here and Connect Here. 

Speaker 
Socket 
M201 

Blue Wire 
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changing the circuit location of the 
fuse, as illustrated in the accompany- 
ing diagram and explained in the next 
paragraph. (The dotted lines indicate 
the original connections.) 

1. Disconnect the blue wire from 
lug 4 of terminal strip "A." This is 
the blue wire from terminal "g" of 
switch section STOIC- 

2. Connect the blue wire to pin 3 of 
speaker socket M201. 

3. Disconnect the red wire that goes 
to fuse M401 from the positive terminal 
of the electrolytic condenser, 0502 (80 
pfd.). Two red wires are connected to 
C502, be sure to disconnect only the red 
wire connected to the fuse. 

4. Connect the red wire removed 
from the positive terminal of 05u2 to 
lug 4 of terminal strip "A." 

SERIES 22 CHASSIS 
60 -cycle hum. 
A cathode -to- heater short in the 2nd 

sound i.f. tube, V200, 6AU6, will cause a 
loud 60 -cycle hum when there is a 
signal being received. To test whether 
this tube is at fault, disconnect the 
antenna, and if the hum level de- 
creases, it is likely that V201 is defec- 
tive. 

CHASSIS 22A2, 22A2A, 22C2. 22E2, 22M1 
& 22Y1 

Horizontal ripple. 
Horizontal ripple moving up or 

down in the picture is usually due to 
a power source frequency difference 
between the transmitter and the tele- 
vision receiver. It is caused by some 
of the 60 -cycle power source voltage 
feeding into the horizontal oscillator. 
This a.c. voltage can come from the 
"B+" power supply, through the hori- 
zontal sync discriminator, and thus be 
applied to the control grid of the oscil- 
lator, or from flux leakage around the 
power transformer. The most common 
cause is flux leakage around the power 
transformer (even though it has a 
copper band) to the horizontal lock 
coil. 

To shield the horizontal lock coil 
from the power transformer, see the 
accompanying diagram and do the fol- 
lowing : 

1. Disconnect the red lead from the 
lug on the horizontal lock coil, L401, 

DRESS RED WIRE AWAY FROM 
COMPONENTS 

TO PIN 2 
OF 0405 

R 431 
REAR 

CHASSIS APRON 

OPEN END 
OF CAN 

C41B 
.0039 
5q SOLDER TO BRKT. 

AT POINT OF 
CONTACT WITH 
CAN 

and reroute it away from all chassis 
components. Reconnect the red lead 
to the lock coil lug. 

2. Replace R431, the 5600 -ohm resis- 
tor connected between the lug of the 
lock coil and pin 2 of V. (6SN7), with 
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RADIO & TV RECEIVING 

s 
WHAT EVERY SERVICEMAN SHOULD KNOW . . No tube checker 
reading of -Good" can positively insure that a specific tube lv ill 
function perfectly in a TV set . . . only a substitution test in an 
actual set will do that! This is particularly true f.f tubes used in 
power and sweep circuits, deflection amplifiers, oscillators, reactance 
modulators, etc. 
YOU PLAY IT SAFE when you buy WINDSOR tubes- because every 
tube we ship has been carefully pre -tested in a radio or TV set for 
PEAK PERFORMANCE under actual operating conditions. So we un- 
conditionally guarantee every Windsor tube i 

'l 
accordance with the 

Standard Warranty: full replacement of any defective tube within 
90 days of purchase, excepting only burnouts and breakages. Each 
tube is attractively packaged in individual carton. 

Type Each Type Each Type Each Type Each 
1A7GT ..$ .67 1U5 ....$ .51 6AU6 ...$ .47 6J5GT ..$ .44 
1B3GT . . .69 1X2A ... .74 6AV5 ... .85 6J6 .... .68 
106 ... 1.06 2A7 .... .74 6AV6 ... .41 6J7 .. 
1E7GT . . 1.09 2X2 .... 1.43 6AX4 ... .72 6K6GT .. 
1H5GT . .51 3LF4 ... .76 6B8G ... .93 6K7 .... 
1H6 .... .93 394 .... .66 68A6 ... .50 6L6G . 

.... .93 3Q5GT . .72 6BA7 ... .66 6L6GA 
1L4 .... .63 3S4 .... .61 6BC5 ... .58 607GT . 

1L6 .... .66 3V4 .... .62 6BD5GT . .98 6S4 .... 
1LA4 . . . .82 5R4GY . . 1.00 6BD6 ... .54 6S8GT .. 
1LA6 . .80 5U4G . . .44 6BE6 ... 51 65A7GT. 
ILB4 ... .82 5V4G ... .83 6BF5 ... .66 6SC7 ... 
1LC5 ... .80 5Y3G ... .37 6BF6 ... .43 65D7 ... 
1LC6 . . . .80 5Y3GT . . .32 6BG6G . 1.47 6SF5GT . 

1LD5 ... .80 5Y4G ... .43 6BH6 ... .63 65H7GT. 
1LE3 ... .80 6A8GT .68 6BJ6 ... .53 65J7GT . 

1 LG5 ... .80 6AB4 ... .51 68K5 ... 76 6SK7GT . 

1LH4 ... .80 6AC5GT. .82 6BK7 .97 6SL7GT . 
1LN5 .. .80 6AG5 . . .59 6BL7GT . .94 65N7GT. 
1N5GT . .63 6AH4 . . .68 6BN6 . .98 65Q7GT. 
1P5 .... .76 6AK5 ... 1.05 68Q6GT . .98 
195 .... .72 6AL5 ... .44 68Q7 ... .92 6T8 .... 
1R4 .... .85 6AQ5 .51 6627 ... 1.09 6U8 .... 
1R5 .... .62 6A96 . . .47 6C4 .... .41 6V3 .... 
154 .... .67 6A97 .. .75 6C86 ... .58 6V6GT .. 
155 .... .52 LARS ... .42 6CD6G . 2.04 6W4GT . 

1T4 .... .62 6A55 ... .55 6D6 .... .63 6W6GT . 

1T5GT . . .78 6AT6 ... .42 6E5 .... .72 6X4 .... 
1U4 .... .61 6AU5GT. .85 6F5GT . . .54 6X5GT . 

TESTED and 
GUARANTEED 

for PEAK 
PERFORMANCE 

E 
WINDSOR 

TUBE CADDY 
The most practical Service - 

Aid ever designed for the 
radio and TV repairman. 
This ideal television carry- 
all now offered free with 
every purchase of $160.00 

or accumulated purchases 
totalling $160.00 within 90 

days. (You get caddy credit 
memo with each purchase.) 

Windsor Tube Caddy 
may also be purchased hardware, and rein- 

outright for $14.95. forced with metal clamps. 

DON'T MISS THIS SENSATIONAL OFFER! 

Carries approximately 
125 tubes including 
meters and tools. 
I63/4 inches long x 81/4 

inches widex 133/4 inches 
high. 
Weighs only nine pounds. 
Ruggedly constructed 

herette 
covering, 

heavy 
stron g plastic andlet, 

handle, nickel plated 

to ?.lvr ELECTRONIC TUBE CO. 
1515 -N SHEEPSHEAD BAY ROAD BROOKLYN 35 N. Y. 

.70 

.45 

.70 

.88 

.88 

.55 

.51 

.75 

.57 

.63 

.55 

.66 

.52 

.52 

.55 

.68 

.59 

.46 

.85 
.86 

7.09 
.51 
.50 
.63 
.37 
.36 

Type Each 
6Y6G .$ .64 
7A4 /XXL .57 
7A5 .... .70 
7A6 .... .57 
7A7 .... .58 
7A8 .... .56 
7AD7 ... 1.05 
7AF7 . .. .63 
7AG7 .. .65 
7ÁH7 .. .65 
7AJ7 ... .70 
784 .... .54 
765 .... .51 
7B6 .... .52 
7B7 .... .58 
7C4 .... 1.05 
7C5 .... .56 
7C6 .... .50 
7C7 .... .58 
7E5 .... .85 
7E6 .... .65 
7E7 .... .85 
7F7 .... .69 
7F8 .... .97 
7G7 .... .85 
7H7 .... .61 
7J7 .... .85 
7K7 .... .85 
7L7 .85 
7N7 .62 
7Q7 .62 
7R7 .70 
757 .90 
7V7 .... .92 
7X6 .... .62 
7Y4 .... .45 
7Z4 .. .50 
12AT6 . . .53 
12AT7 . . .75 
12AU6 . . .47 
12AÚ7 . . .58 
12AV6 . . .41 
12AV7 . . .87 
12AX4 . . .72 
12AX7 .. .67 
12AY7 . . 2.15 
12BA6 . . .50 

Type Each 
12BA7 . .$ .66 
12BD6 .. 
128E6 .. 
12BH7 .. 

128Y7 .. 
12J5GT . 

12SA7GT 
12SK7GT 
12SL7GT 
12SN7GT 
12SQ7GT 
14A7 ... 

.51 
.52 
.69 
.77 
.48 
.57 
.55 
.67 
.59 
.46 
.58 

14AF7 . . .68 
1486 ... .50 
14C5 . .85 
14C7 ... .70 
14E6 ... .70 
14E7 ... .85 
14F7 ... .69 
14F8 . .. .99 
14J7 . .85 
14N7 ... .75 
14Q7 ... .62 
14R7 . .85 
1457 . .80 
19BG6G . 1.53 
1978 .87 
25BQ6GT .98 
25L6GT . .53 
25'W 4GT .53 
25Z6GT . .46 
35A5 . .55 
3565 ... .53 
35C5 .53 
35L6GT . .52 
35W4... .33 
35Z5GT . .33 
50A5 ... .55 
5065 ... .52 
5005 .. .52 
50L6GT . .52 
117Z3 . . .43 

' WRITE FOR ADDITIONAL TUBE' 
TYPES AND PRICES. We al so 
stock Special Purpose and Trans- 
mitting Tubes at similar savings) 

is Dept. N -2. 

25% Deposit with Order. All mer- 
chandise F.O.B. NYC. For orders 
less than $10, add $1 handling 
cost. Deduct 2n /o if full remit- 
tance accompanies order. All m - 

handise aubjeet to prior sale and 
price changes without notice. 

Be a "key" man. Learn how to send and 
receive messages in code by telegraph 
and radio. Commerce needs thousands of 
men for Jobs. Good pay, adventure. in- 
teresting at quickly 

famous Candler System Qual- 
ify for Amateur or Commercial Li- 
cense. Write for FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 2 -0. Box 928, Denver 1, Colo., U. S.A. 

$$$$$$$$$$$$$$$$$$ 
WE PAY CASH $ 

for all types of 
MILITARY ELECTRONIC 

EQUIPMENT 
Top Dollar for: 

BC-348 RCVRS (Bo- R A D A R EQUIP - 
S on Q A R MENT (Specify full 

Models) name plate fo) 
ART -13 & any ac- DIRECTION FIND - 
tessories ING EQUIP. (Spec- 

if 8C -788 (Bonus on infofall name plate 
C Model) TEST EQUIPMENT 

T 1 -152 (Bonus on C (Specify' full Model) plate fo) 
Plus anything you have not listed here. Send 
complete description of your equipment to: 

V & H RADIO & ELECTRONICS 
2033 W. Venice Blvd., Los Angeles 6, Calif. 

Phone: REpublic 3 -1127 

RECORDING TAPE (Plastic Base) 
40 % OFF (NEW) 

WASHINGTON 
WHERE ELSEgnetic HERE 

Ma Dnet{c 
r BE MORE RED TAPE? 

1200 ft. plastic tape with plastic reel included. 
Each reel individually boxed. 
Choice of nationally famous top quality brands 
such as: 
Webcor (2806) 3.20; Reeves (SPN -12) 3.20; Audio 
(1251) 3.25; Scotch (111 -A) 3.25; Panacoust!c 
(711 -A) 3.25; Irish, Professional grade (211 RPA) 
3. °n. 
FREE! A 7.95 tape carrying case included with 
purchase of 12 new tapes! * * * * * * * * * * * * * 

USED RECORDING TAPE (PLASTIC BASE) 

1.99 for 7" -1200 foot 
.99 for 5 "- 600 foot 
.59 for 4 "- 300 foot 
.29 for 3 "- 150 foot 

Plastic reels included with 
all above sizes 

New empty plastie reels in 
boxes for easy labeling. 3" 
L00; 4" 220; 5" 240; 7" 
300; 7" Professional reel 
(21/4" hub) 450 ea. EMPTY 
BOXES: 3" 30; 4" 50; 5" 
50; 70 100 ea. 

We carry new recorders, recording blanks. tape, tape 
recorders, etc. at large savings. PLEASE INCLUDE 
SUFFICIENT POSTAGE. 

COMMISSIONED ELECTRONICS CO. 
2503 Champlain St. N.W., Washington 9, D. C. 
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BARRYMOUNTS 
C -2045 

45¢ C -2060 
C -2070 each 
C -2090 $35/100 

UPRIGHT OIL 
CAP. PRICE 

220VAC /600VDC 
6.2 $1.29 
15 3.49 
330VAC /1000VDC 

15 $3.79 
6 1.25 

1000 VDC 
.5 $ .69 
.5 -.5 1.19 
1 1.49 
4 -1.5 2.19 
1.5 1.39 

1500 WVDC 
4 $1.95 
1.5 1.59 
2 1.79 

2000 WVDC 
1 $1.79 

2500 WVDC 
.5 $2.98 

4000 WVDC 
.15 96.95 

CONDENSERS 
CAP. PRICE 

4800 WVDC 
.1 -.1 $4.79 

6000 WVDC 
.1 $3.69 
115 -.15 3.89 
1.5 10.98 

7000 WVDC 
.1-.1 $3.79 
1 9.95 

8000 WVDC 
.075 -.075 $3.79 

10K VDC 
.1 $8.95 

15K VDC 
.0016 $7.95 

16K VDC 
.015 $9.50 

20K VDC 
.25 $17.50 

25K VDC 
1 $85.00 
.5 65.00 

MOBILES! C. D. MEN! CAP!! 
IDEAL DYNAMOTOR - CONVERTS EASILY 

TO SUPPLY UNIT DELIVERING 
12 Volt Input 6 Volt Input 

610 V @ 150 MA OR 300 V @ 90 MA 
325 V @ 125 MA 160 V @ 110 MA 
Brand New with Conversion Data $3.75 

DYNAMOTORS 
INPUT OUTPUT 

TYPE VOLTS AMPS VOLTS AMPS PRICE 
DM 416 14 6.2 330 .170 $6.75 
DM 33A 28 7 540 .250 3.95 
BD AR 93 28 3.25 375 .150 7.50 
23350 27 1.75 285 .075 3.95 
B -19 Pack 12 9.4 275 .110 8.95 

500 
DA -3AS 28 10 ÓO .260 6.95 

150 .010 
5053 28 -14 250 5. 

.060 3.95 
PE 73 CM 28 19 1000 .350 22.50 
BD 69$ 14 2.8 220 .08 12.95 
17-4021 13.5 12.2 300 .200 
SP 175 18 3.2 450VAC .06 

12.50 
4.49 

DM 25f 12 2.3 250 .05 6.95 
e Replacement for PE 94. I Less ilter 

F Excellent t Used, 
INVERTERS 

PE- 218 -H: Input: 25/28 vdc, 92 amp. Output: 115v. 
350/500 cy 1500 volt- amperes. NEW $37.50 

PE -206: Input: 28 vdc, 36 amps. Output: 80 v 800 
cy, 500 volt -amps. Dim: 13 "x5 /2 "x101/2" 
New 

NAVY COR- 211095: Input 22 -30 VDC /75 -60A 
$22.50 

OUTPUT: 1í5V /400 CY. I KVA /8.7A. RPM: 4800. 
With coupling provision for motor. Brand New. 
Original packing $150.00 

SELENIUM RECTIFIERS 
Current 

(Con- tinuous 
18/14 
Volts 

36/28 
Volts 

94/42 
Volts 

130,100 
Volts 

1 Amp. 
2 AMPS. 

1A2mps.ps° 4 
6 Amps. 

10 Amps. 
12 Amps. 
20 Amps. 
24 Amps. 
30 Amps. 
36 Amps. 

51.35 
2.20 
4.25 
4.75 
6.75 
8.50 

13.25 
16.25 
20.00 
25.00 

52.15 
3.60 
7.95 
9.00 

12.75 
16.25 
25.50 
32.50 
38.50 
48.50 

53.70 
5.40 
6.00 

12.95 
13.50 
20.00 
20.50 
38.00 
45.00 

. F. 

88.50 
10.50 
13.00 
25.25 
33.00 
44.95 
49.00 
79.50 
90.00 

W. Bridge 

INTERPHONE 
AMPLIFIER 

Easily converted to an ideal In- 
ter- Communications set for office, 
home or factory. Original. New 
w /conversion A 
diagram $4.15 

,. ' 

ci 

I 

INTERPHONE TRANSFORMER SET 
Rig your own interphone. Kit consists of I -Input 
Transformer (Matches 4 or 6 OHM SP KR to Grid) 
and I. Output Transformer (Matches 50L6, 35L6, 
25L6, etc., to 4 or 6 OHM Speaker Set @ 1.00 of 2 XMRS. ONLY D 

RECTIFIER TRANSFORMERS 
Pri: I15V, 60 Cy. Sec: 28V/3.IA, 26V/8.4A 

7.3V/14A $12.95 
Pri: 210/215/220/225/230/235/240V, 60 Cy., I Phase 

Sec: 11/10/7.5/5VCT @ 35A $19.50 
Pri: 115V 60 Cy: Sec: 8.IV @ í.5A $1.39 
Pri:. I15V 60 Cy: Sec. 18.5V @ 5A $2.79 

12 -14V SUPPLY KIT 
Delivers 12 -I4VDC at 3.5A from 115V, 60 cy., Kit 
contains 1- Transformer Rated 18.5V, 4A, $6.35 I- Selenium Rectifier, F. W. Bridge v 

end M.O. or Check. Shipping Chgs. C.O.D. 

COMMU, 'TIONS EQUIPMENT CO. 
131 Liberty S I opt N -2. New York City 7. N. Y. 
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a new 5600 -ohm, % -watt resistor, hav- 
ing longer leads. Cover the resistor 
with spaghetti. (The original 5600 - 
oh m resistor may be used by splicing a 
wire to one lead in order to lengthen 

3. Remove the horizontal lock coil 
from the rear chassis apron by placing 
the fingers on the end of the coil form 
nearest the rear of the chassis, and 
pulling the coil toward the front. This 
leaves the slug and part of the assem- 
bly still attached to the chassis. Pro- 
cure a metal shield can, preferably an 
i.f. can that is not made of aluminum, 
and slip this can over the slug as 
shown in the diagram. The hole 
th-ough the top of the can should be 
7/16 inches in diameter or larger. 

4. Insert the lock coil through the 
shield can over the slug and back into 
its original assembly. Solder the 
shield can to the mounting bracket of 
the assembly, being sure to clean and 
tir.. thoroughly the surfaces to be sol- 
dered, to insure a good electrical con- 
nection. 

5. It may be necessary to readjust 
the horizontal lock slug for optimum 
receiver operation. 

Ca ASSIS 22C2 & 22E2 
.Ringing. 
This effect, consisting of at least 

four tunable ghosts about 1// inch 
apart, may be caused by the 3rd i.f. 
transformer (T503) being wired in back- 
wards. The numbered terminals on 
the bottom of the transformer should 
be connected as follows: 

Terminal #1 to the red "B -" wire 
going to the screen of the 3rd i.f. tube 
(pin 6 of V353, 6ÁG5) ; terminal #2 to 
the cathode of the video detector tube 
(pin 3 of V3e4a, 12AT7); terminal #3 to 
chassis ground; terminal #4 to the 
plate of the 3rd i.f. tube (pin 5 of 
V3í3). 

CHASSIS 22C2. 22E2 & 23A1 
Snow in intermediate fringe areas. 
To reduce snow (front -end noise) 

in intermediate fringe areas, reduce 
the tuner a.g.c. voltage to 11/2 or 2 
volts. To accomplish this, do the fol- 
lowing: 

L. Remove resistor R. (150,000 
ohms) and replace it with a 100,000- 

25.3 MC. 
TRAP 

IST I.F. 150V. 
6CB6 

V301 

150V. 

0314 
120 7V. 

R301 
8200 R305 

47 

R337 R302 0301 0311 
Is0K 1000 .001 .005 

TUNER WHITE n A.G.C. 
A.G.G. 

ohm resistor and a 47,000 -ohm resis- 
tor connected in series. Connect the 
47,000 -ohm resistor to chassis ground, 
and the 100,000 -ohm resistor to R3e2, 

1000 ohms (test point "T "). (See ac- 
companying diagram for original cir- 
cuit.) 

2. Remove the tuner a.g.c. lead 
(v hite) from test point "T," and con- 

nect it to the junction of the 100,000 - 
ohm and 47,000 -ohm resistors. 

3. Bypass the tuner a.g.c. lead to 
chassis ground with a .005 - efd. ceram- 
ic condenser. 

ALL -CHANNEL TUNERS 
Poor performance. 
This may be caused by the lead 

from the u.h.f. antenna terminals to 
the u.h.f. tuner being close to or 
touching the metal brackets of the 
rear picture -tube mount. This lead is 
purposely long, and acts as a quarter- 
wave trap at the mean frequency of 
the lower v.h.f. channels, and a three - 
quarter wave trap at the mean fre- 
quency of the higher v.h.f. channels. 

Remove the back cover of the cabinet 
and check this lead to be sure that it 
is not close to any metal, and straight- 
en it out if it is looped or doubled up. 

While the back is off the cabinet, 
check the lead from the u.h.f. antenna 
terminals at the point where it is sol- 
dered to the side of the u.h.f. tuner. 
(See accompanying diagram.) Remove 
the metal bracket (if used) that 
covers the u.h.f. antenna connections. 

SYLVANIA TV AWARDS 
THE Sylvania Television Awards for 

1953, established "ta honor those who 
are advancing creative television tech- 
nique," were presented recently at the 
Awards Announcement Dinner held at 
the Hotel Pierre in New York. 

The 16 men and women who served 
on the awards committee were unani- 
mous in their selection of Rod Steiger as 
the outstanding TV actor of the year for 
his performance in the title role of the 
drama "Marty." Mary Martin won an 
award for her individual pantomime on 
the Ford 50th Anniversary Show. 

ABC won the network award for its 
presentation of the Coronation with BBC 
and CRC similarly honored for their co- 
operation in making the telecast possible. 

A special award was given to the TV- 
Radio Workshop of the Ford Founda- 
tion for its outstanding contribution to 
the advancement of creative television 
technique. 

Other award winners included "Ding 
Dong School," "Person to Person," 
"American Forum of the Air," "Drag- 
net," "Make Room for Daddy," and 
"What's My Line." 

Individuals named for awards in- 
cluded Donald O'Connor, Leland Hay- 
ward, Clark Jones, Jerome Robbins, and 
Irving Gaynor Neiman. 

Deems Taylor served as chairman of 
the awards committee and read the cita- 
tions at the dinner. 

This is the third year that Sylvania 
Electric Products Inc. has sponsored this 
award and hosted the presentation 
dinner. -30 
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U.H.F. Measurements 
(Continued from page 49) 

should be shorted with a piece of cop- 
per or other good u.h.f. shorting de- 
vice to produce strong line reflections. 
Use a marker generator to produce 
pips on the response curve and meas- 
ure the frequency at two adjacent 
peaks. The frequency change between 
peaks is At. 

Velocity of prop. constant - LxAf 
492 

where L is the length of the line in 
feet, and i f is the frequency differ- 
ence from peak -to -peak, or valley -to- 
valley, in megacycles. Multiplying the 
velocity of propagation constant by 
100 gives the velocity of propagation 
down the line as a per -cent of the 
speed in air. If the propagation con- 
stant of a certain line is 0.6, then a 
full wavelength on the line will be only 
0.6 wavelength for the same distance 
in air. 

A U.H.F. Sweep Generator 
Fig. 9 is the block diagram of a 

u.h.f. sweep generator such as can be 
used for the measurements described 
in this article. The heart of the r.f. 
section of this generator is a modified 
form of the new Philco u.h.f. tuner. 
The r.f. sweep oscillator circuit uti- 
lizes the new 6AF4 u.h.f. triode. It 
operates in a simple capacitance - 
tuned circuit which provides continu- 
ous tuning over the entire u.h.f. tele- 
vision band. Both high- and low - 
frequency compensation are used to 
maintain more uniform oscillation 
over the band. 

Sweep action is provided by the use 
of a mechanical "wobbulator" which 
gives the convenient 60 -cycle sine - 
wave sweep. A silver -plated plunger 
is made to move inside the oscillator 
"hairpin loop" or coil, in a way that 
will give best linearity of scope de- 
flection with a minimum of amplitude 
modulation (variation of sweep am- 
plitude as indicated by the vertical 
deflection of the scope). 

The automatic leveling circuit 
serves to flatten the output of the 
generator and thus avoid any appre- 
ciable amplitude modulation. It not 

Fig. 9. Block diagram of the Philco 
model G -8002 u.h.f. sweep generator. 

R.F.OUTPUT MONITOR 

o 

R.F 

SWEEP 
OSC. 

6AF4 

n 

XTAL 

DETECTOR 

AUTO 
LEVEL 

AMP. 
12AV7 

BLANKING 
12ATT 

WOBBULATOR 

POWER 
SUPPLY 

6X4 
RECTIFIER 

BLANKING 

PHASING o 
SCOPE 

HOU. AMP. 

February, 1954 

MODEL 22A 

10 -watt 
single-chaff 6 
power and pre- 
amplifier combinotion 

Dept. RT -4 

so dramatically different, it's o new 
concept in amplifier design. 

so functionally compact, it simpli - 

fies any installation. 

so exceptionally attractive, it captivates at first glance. 

o Rut, FOREMOST, so genuine in HIGH QUALITY AUDIO 
PERFORMANCE, despite it's unprecedented low cost. 

SL-F: and FIL in the /slew Model 22A at your local dealer's Sound Department 
soon. el lrstennrp Lrea) awaits you. Write today for free technical information. 

BROOK ELECTRONICS, INC. 

3y4 
DeHART PLACE, ELIZABETH 2, N.J. 

J-.,4-tvre J.404.4 ie/a/ in.r.e '93/ 

WHILE THEY LAST! 
10" TV REMOTE 
"SLAVE" SETS 

HERE'S YOUR 
CHANCE TO GET 
THAT EXTRA SET 
FOR PLAYROOM, 

BEDROOM, 
KITCHEN, ETC.!! 

These are COMPLETE, 
OPERATING slave tnits. 
Hook up to any stand- 
ard TV receiver (only 4 
soldered connections) to 

reproduce any tuned TV channel. COMPLETE SCHE- 
MATIC & HOOK -UP DATA SUPPLIED. Operates on 
110 V.DC; AC conversion data included. 
FEATURES: 19 TUBES including 10" PICTURE 

TUBE- (1OBP4). ALL 90 DAY GUARANTEED. 
H.V. OSC. POWER SUPPLY - detachable unit. 
4" HVY. DUTY PM SPEAKER. 

Yoke, 
MAJOR 

Focus 
STANDARD 

Coil, Horiz.R &SVert.COutputs, 
DwBo 

10H -100ma Chokes, 15oma Sel. Rect., Electro- 
Iytics, Controls, etc. 
HANDSOME WALNUT VENEER & LEATHER- 
ETTE CABINET (20í/y "x17 "x141/2 "). 

! PARTS ALONE WORTH SEVERAL TIMES THE 
PRICE!! Perfect. condition- used. @ff0 f1C 
Shipped Railway Exp. rDL7 .7N 
POWERFUL ALNICO "MAGNETRON" MAGNET - 
Approx. 2000 gauss. 81/4 "x5% "x23/4 ". Poles 15 /s" 
0.0. Gap 11/2 ". Shpg. wt. 

DLY 
$f1Á f1J 7G 18 lbs. 

5" C.R. TUBE FRONT BEZEL -black crackle. .98 
5" SCOPE VISOR -mouled vinyl 98 
51/" CLEAR CONVEX GLASS LENS -390: 6/1.98 
RADIO HARDWARE TREASURE -FULL LB. 

CAN of: NUTS. SCREWS, WASHERS, LUGS. 
EYELETS, ETC. ... IA.. 

lb.; 3 lbs./2.49 
ATTENTION SOUND MEN!! . FAMOUS BACON 
RADIAL RE- ENTRANT HORNS (Mod. SR -35R). 

eatherproof alum. deflectors project hi- fidelity 
sound evenly over 360 °. Takes any RACON driver 

it. "U" mtg. brkt. 16" L. (48" acoust. path). 
17" O.D. Shpd. exp. (List 547.50) $18,95 
BRAND NEW -ONLY ... 
25 WATT RACON DRIVER UNIT for above - 

Powerful ALNICO V magnet. Weatherproof 
alum. shell. 15 ohm imped. 4" O.D. 
Shpg. vet. 51/ lbs. BRAND NEW $14.95 

STOP!! LOOK!! SAVE!! -with the NEW "JUMBO 
RADIO -ELECTRONICS PARTS KIT" - CHOCK - 
FULf. OF: COILS, CONTROLS, SOCKETS. WIRE. 
RESISTORS, CONDENSERS, PHOTOFACT, TV 
PARTS Sr DIAGRAMS, ETC., ETC. Shpg. Q.Ocm 
wt. 20 lbs.-BETTER THAN EVER!!... DDaa77 7 

POWER TRANSFORMER (Stancor)- I17V.Pri.! 
Sec:6V /2A, 6V/1A,5V/61/2A, 220V/50ma. 
5a /n "x5 "x4 ". Shpg. t. 14 lbs 54.50 

25W -250 OHM POT. -1/4" shaft. Tap at 125 
ohms, Clarostat, ceramic, new. 490 12/5.00 

2000 LAB. POTENTIOMETER (DeJur) -5% ac- 
curacy. W.W. 3 "O.D., bakelite shaft. 

6/5.00 
Min. order 

FACTORY 
53 00. 

SPEAKER á pR REPAIRS SINCE 
deposit req. onll 7 a C.O.D.s. I Full remittance with foreign orders. Please add suf- I 

fieient postage -excess refunded. 

Radio Corp. to a 67 Dey Street 
New York 7, N.Y. 

New TUBES Standard 
Guaranteed Brands 

0A2 $0.90 
0A3/1/R75 1.10 
OA4G 1.00 
0B2 1.10 
0C3/VR105 .95 
OD3/VR15O .85 
143 1.00 
1523 8.95 
1624 9.50 
1B27 12.50 
1D21/5N4 4.50 
1N21B 2.50 
1N22 1.25 
1N23 1.25 
1N23B 3.25 
1N34A .75 
1N38 1.50 
1N58A 1.25 
1N63 
1N69 
2C39 
2C40 
2C51 
2D21 

12.50 

3FP7 1.75 
3GP1 3.95 
3HP7 3.95 
4C27 12.50 
4C28 35.00 
4C35 19.50 
4.125A 22.50 
4X150A 27.50 
5BP1 4.50 
5C22 37.50 
5FP7 1.95 
5R4GY 1.25 
5R4WGY 2.75 
6AK5 .89 W 6AL5 . . 1.50 
6A57G 3.50 
6K4 3.50 
15E 1.75 
15R .79 
FG57 14.95 
R K60 / 1641 2.25 
100TH 9.50 
250TH 16.50 
304TL 7.95 

SPECIAL! 
Vacuum Capacitors 

50 -15 $ 7.50 
50 -32 12.50 
12 -32 10.00 
100 -20 14.50 

802 
803 .. 
804 
805 
807 
811A ... 
812 
813 
814 
829 
8295 .... 9.95 
8308 .... 2.75 
832A .... 8.95 
833A ....29.95 
836 3.50 
837 1.45 
966A 1.50 
872A 2.95 
88 1.25 
931A 5.50 
954 .33 
955 .49 
956 .49 
957 .49 
OSSA ... 69 959 1.95 

2.95 
3.95 

10.95 
3.25 
1.65 
2.90 
3.50 

10.95 
2.95 
8.95 

991 .39 
1005 69 CK1006 1.95 
1616 .90 
1625 .39 
1626 .39 
2050 1.30 
2051 1.10 

2E22 .... 2.75 307A/RK75 3.95 5670 3.50 
2E24 ... 4.65 393A .. 6.95 5637 3.75 
2E25A ... 4.50 394A .. 3.95 5702 2.95 
2K25 ...26.50 446A .... 1.19 5718 5.95 
2K28 ...28.50 703A .... 4.50 5726 2.00 
2K45 ..110.00 705A . 1.50 5814 1.75 2K48 ...99.50 7078 ..13.95 
3A4 

Sgg4 
3A5 8020 3826 . 3.50 737q .90 ' '' 
3C24/24G . 1.50 723Á/B ..16.95 8025A ... 4.95 
3C33 12.50 7248 .... 2.75 9001 ... 1.25 
3C45 12.50 726A ....12.00 9002 ... .98 
3E29 11.95. 803Á .... .49 9003 ... 1.50 
Complete line of Receiving Tubes. Thousands of other 
types of Transmitting Tubes. If you don't see it, 
WRITE. Prices subject to change without notice. 
Californians add sales tax. Add postage to order. 

Minimum order -$3.00. 
VEEDER ROOT COUNTER 

5 figure. Adds ten for each 
revolution of shaft in one di- 
rection; subtracts ten for each 
revolution in opposite direc- 
tion. Size X 'od /,q "x1" dove- 
tail mounting; lever arm re- 
movable. 

ONLY L25 ea. 

Quantity Discounts 

.75 7156 . 7.50 8012 1.25 715C ....14.95 

FREE! Write for new 
complete Catalog 
just off presses. 

¶V / . 

JIL 
SALES CO. 

ELECTRONICS 

Dept. R -A 
7552 Melrose Ave. 
Los Angeles 46, 

California 
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TO THE 

E. E. 
OR 

PHYSICS 
GRADUATE 
WITH EXPERIENCE IN 

RADAR 
OR 

ELECTRONICS 

HUGHES RESEARCH AND 
DEVELOPMENT LABORA- 

TORIES ARE ENGAGED IN 
A CONTINUING PROGRAM 

FOR DESIGN AND MANU- 

FACTURE OF ADVANCED 

RADAR AND FIRE CONTROL 

SYSTEMS IN MILITARY 
ALL -WEATHER FIGHTERS 

AND INTERCEPTORS. 

YOU WILL serve as technical ad- 

visor in the field to companies and 
government agencies using Hughes 
equipment. 

TO BROADEN your field of expe- 

rience in radar and electronics you 
will receive additional training at 
full pay in the Laboratories to become 

thoroughly familiar with Hughes 
radar and fire control equipment. 

AFTER TRAINING you will be 

the Hughes representative at a com- 

pany where our equipment is in- 

stalled; or you will direct operation 
of Hughes equipment at a military 
base. 

THE GREATEST advancements in 

electronics are being made in this 
sphere because of military emphasis. 
Men now under 35 years of age will 
find this activity can fit them for 
future application of highly advanced 

electronic equipment. 

HUGHES 
RESEARCH AND DEVELOPMENT 
LABORATORIES 

SCIENTIFIC AND 
ENGINEERING STAFF 

Culver City, Los Angeles County, Calif 

Assurance is required that relocation of 
the applicant will not cause 
disruption of an urgent military project. 
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only holds the r.f. output constant dur- 
ing- sweep, but it also maintains a 
practically flat output over the en- 
tire u.h.f. band. The circuit works as 
follows: 

The r.f. output of the sweep oscilla- 
tor is monitored by the u.h.f. crystal 
detector, and the detector output volt- 
age is amplified by a d.c. amplifier, 
which consists of the two sections of a 
12AV7. The amplified d.c. voltage from 
this tube is used to control the current 
flowing through the 6AQ5 power con- 
trol tube. The current through the 
61LQ5 is also the current for the sweep 
oscillator. Thus, whenever the oscil- 
lator output tries to fall off, the out - 
put of the crystal starts to decrease 
arid the amplified d.c. bias applied to 
the 6AQ5 grid also decreases (be- 
comes less negative). This allows the 
6AQ5 plate current to increase which, 
in turn, increases the r.f. sweep oscil- 
lator current and plate voltage. Thus, 
a tendency of the r.f. output to fall off 
is counteracted by a rise in oscillator 
pl ate voltage, with the result that the 
oscillator output level remains prac- 
tically constant. 

The 6AQ5 and d.c. amplifier also 
provide a means for manual control 
of the r.f. power output. The r.f. power 
control of this circuit serves as an 
electronic attenuator when low -level 
outputs are required. This feature can 
best be appreciated if one has at- 
tempted to make very low level meas- 
urements at u.h.f., only to find that 
the high power output of the genera- 
tor produces enough signal leakage 
to make true readings a somewhat 
difficult procedure. 

A third function of the 6AQ5 is to 
blank the r.f. sweep oscillator during 
the return trace on the scope. The 
12AT7 blanking tube, operating on a 
60 -cycle signal from the power sup- 
ply transformer, is connected to the 
6AQ5 screen grid so that the 6AQ5 
pl ate current flowing to the sweep 
oscillator will be reduced during 
blanking or retrace time. In this way, 
the 6AF4 r.f. oscillator is made to stop 
oscillating during the return time. 
This permits the vertical deflection of 
the scope to drop to zero and, in this 

ay, the return trace is on the zero 
signal line. The effect is the forma- 
tion of a base line when the blanking 
and phasing controls are properly ad- 
justed. The blanking control contains 
an "on -off" blanking switch. 

The phasing control is built into the 
sweep generator and operates in con- 
junction with the scope connector to 
provide the 60 -cycle horizontal sweep 
for the oscilloscope. The phasing con - 
t rol permits adjustment of the scope 
sweep voltage to give the correct 
phase or timing with respect to the 
actual sweeping of the r.f. oscillator 
frequency. 

A full -wave 6X4 rectifier is used in 
the power supply. The a.c. line cord 
is very carefully filtered with a low - 
pass u.h.f. filter network. A low -pass 
f lter is also built into the oscilloscope 
sweep circuit to minimize leakage 
from the scope connector. 30 

BOOKS 
"HOW TO TROUBLESHOOT A TV 
RECEIVER" by J. Richard Johnson. 
Published by John F. Rider Publisher, 
Inc., New York. 121 pages. Price $1.80. - 
Paper bound. 

This is a specialized book on a spe- 
cialized topic and service technicians 
seeking specific data on troubleshoot- 
ing will find a boon in this little hand- 
book. 

Written in easy -to -read, down -to- 
earth style, the author has presented 
his material in logical progression, 
starting with available service data 
and how to use it effectively through 
TV receiver sections, tools and equip- 
ment, preliminary observations and 
checks, use of test patterns and cross- 
hatch patterns in troubleshooting, con- 
trols and their adjustment, tubes and 
tube checking, the dead receiver, inter- 
preting raster on picture distortion, 
and sound troubles. 

The text material is lavishly supple- 
mented by line drawings, photographs, 
and schematic diagrams. The text it- 
self does not deal with troubleshooting 
specific receivers but instead covers 
the techniques applicable to all trouble- 
shooting. 

Those beginning their servicing ca- 
reers will find this book especially help- 
ful while old timers at the game can 
use it to speed their troubleshooting 
tasks. 

* x * 

"TRANSISTORS AND THEIR APPLI- 
CATIONS" by Louis E. Garner, Jr., 
Published by Coyne Electrical School, 
Chicago. Distributed by Howard W. 
Sams Company, Indianapolis. 103 pages. 
Price $1.50. Paper bound. 

The name of Garner is so familiar to 
readers of this magazine in connection 
with transistor circuitry and equipment 
using transistors that the mere men- 
tion of the fact that he has now writ- 
ten a book on the subject should suffice. 

This little book is divided into ten 
chapters which deal with the history of 
the transistor, transistor action, char- 
acteristics, amplifier and oscillator cir- 
cuits employing transistors, special 
transistor circuits, components designed 
to be used with transistors, the care 
and servicing of transistors, practical 
transistor circuitry, and reference data. 

The author has included a represen- 
tative selection of transistor circuits 
for various applications. Complete parts 
lists accompany these diagrams to per- 
mit the reader to build the equipment. 

For those interested in workable 
"projects" in the transistor field, this 
book should be of considerable interest. 

w S * 

"PRINCIPLES OF ELECTRONICS" by 
L. T. Agger. Published by St. Martin's 
Press, 103 Park Ave., New York. 333 
pages. Price $3.75. 

This book has been written expressly 
for those' whose primary interest is in 
electrical engineering but who wish to 
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Catalogue! NEw Address! . 

Merchandise! 
Low, LOW Prices! 

12 V. 35 AMP DELCO -REMY MOBILE 
GENERATOR 

Fair, used cond. Never before sold at this sensationally low price. $3.95 Stock up! 

SCR -518 UHF ELECTRONIC ABSOLUTE ALTIMETER. Terrific for conversion to 420 MC and citizen's bands. Consists of transmitter, receiver, indicator, power supply, control boxes. cables with plugs, mounts, 
EW. etc. 

Never Cbefore priced HsoA low. NONLY $19.95 
WARD- LEONARD RHEOSTAT. 12.5 ohms, 10 amps. 600 V. Maximum. Excel. cond. 51.29 

RADAR CONTROL BOX 
Consists of one 0 -25 ma- 21/ in. round meter, 
PLUS a raft of miscellaneous parts. NEW. 
Has 400 cycle varino. $5.50 SPECIAL SAIE PRICE 

RESISTOR ASSORTMENT. 100 for only 98e BARGAIN ASSORTMENT: Rheostats, pots, volume controls. A $5.00 value, 10 for 990 
APS -13 "Tail End'Charley" TRANSCEIVER 

420 MC. UHF. 5 stages of 30 MC. IF amplifier. Com- plete R.F. section & schematic less tubes & dyna- motor. Good cond. $4.95 
MINIATURE 6 V. WET CELL BATTERY. With 6 V. rev. DC motor- F.B. for R/C boat. 3t /zx21/ xla/ ". Battery less motor...51,49 With motor 52.9B 

SLASH PRICE TUBE BUYS! 5BP4...52.95 61.60...5 .49 6AK5 $ .60 6SN7... .75 6AC7... .62 6H6 .49 
HEAD AND CHEST SETS: Many -mile coverage Light weight. Fach....53.50 PER PAIR ONLY 55.95 
ARR -1 RECEIVER: For conversion to 220 MC With schematic. See Jan /49 Radio News for conversion. 

Good condition. ONl Y $3.99 

SUPREME MODEL 600 
Illuminated TUBE & SET TESTER 

Tests all latest tubes. Seven in. multi-tester tests DC 0 -2.500 V. in 7 ranges. AC 0.2,500 
V. in 6 ranges. DC current 7 ranges: 0 -1,000 mieroamps, 0 -1,000 ma., and 0 -10 amps. Ohm- meter 5 ranges: 0 -20 n egohms. Output meter and battery tester which tests radio batteries under load. Comes with test leads and gray metal Hammerloid case. Size: 11x15x6a /4 in. Factory guarantee includes 1 year of free tube setting service. BRAND NEW IN ORIGINAL 
BOXES. You know this set is designed to net for $117.50. While they last, our $59.50 price -the country's lowest, only... / 

HS -33 LOW IMPEDANCE HEADSETS. Used 51.99 0 -1 MIL METER. 2" panel type. New boxed. Ea $3.95 
SCR -183 12 V. RECEIVER & TRANSMITTER! Covers aircraft, marine and ham bands! Complete with 2 coils, control boxes, tuning head. flex cable, rack and shock mount! Plus 12 V. Dynamotor! Individual parts worth $25.35. Apnrox. 25w. output. EXCEL. 
COND., COMPLETE! Plus schematic. Never before 
sold at this sensationally low price. $12.95 NEW DRASTIC REDUCTION 
Q 

ARC -5 OR 274 -N TRANSMITTERS 
All pre -tested & guaranteed! 

2.1 -3 mss. Brand new $19.95 
3 -4 mss. With tubes 25.00 
4 -5.3 mes. With tubes 8.95 5.3 -7 mss. With tubes 6.95 
7 -9.1 With tubes 14.50 7-23/ARC-5 VHF TRANSMITTER. For 

C.A.P. with tubes 100 -156 MC. Crys- tal control 29.95 
ARC -5 OR 274 -N RECEIVERS 

Equipped with Tuning Knobs 
19 -.55 Ise. $19.95 

1.5 -3 mes. Like new 24.50 3.6 mes. Brand new 22.50 
3 -6 tries. With tubes 10.95 

c 6 -9.1 m .s. With tubes. Used 7.95 
New 22.50 

BC-4 ms 2. Used. Less r. 
Less 

6.95 
HC 274-N 

Excel. 
Modulator. Less 

[o Excel. coed. 
'DYNAMO- 

TOR. 
3.95 

12 O. COMMAND RECEIVER 
New 

Accessories 
.... .. 

Plus All Accessories Needed for Above. 
Conversion dope available on request. 

Write Today -and ask for 
FREE CATALOGUE! 

All orders F.O.B. Los Angeles. 25% deposit required. 
AH items subject to prior sale. Note New Address. 

Dealer Inquiries Invited. 
COLUMBIA ELECTRONIC SALES 

2251 -53 W. Washington Blvd., Los Angeles 18, Calif. 
Come in and visit our , larger centrally located 

warehouse-store! 

HEATHKIT 
INSTRUMENTS ASSEMBLED & TESTED 
Take advantage of Ileathkit's engineering skill and 
Our construction ability, at far less than ready- 
made instruments of equal calibre or quality. 

A -9A Hi -Fi Amplifier $49.50 
TC -2 Tube Checker 44.50 

GD -IB Grid Dip Meter 28.50 
Please include postage. (We refund overpayments.) 
Any of the other neatbkit instruments at corn - 
parable prices. Workmanship fully guaranteed. 
Write for full details. 

-09 R. A. MOOG CO. FILUSHING NEWORDK 

February. 1954 

have more than a nodding acquaintance 
with electronics and common vacuum - 
tube circuitry. 

The author has assumed that the 
users of this text have a basic knowl- 
edge of electricity and electrical prin- 
ciples and, as a result, introductory ma- 
terial of a general nature is completely 
lacking. The book opens with a discus- 
sion of electron dynamics and carries 
through eighteen chapters devoted to 
such subjects as thermionic emission, 
conduction through gases, diodes, rec- 
tification, triodes, voltage amplifica- 
tion, multi -electrode tubes, multi -stage 
amplifiers, tuned amplifiers, power am- 
plification, gas -filled tubes, controlled 
rectification and inversion, oscillators, 
modulation and demodulation, cathode - 
ray tubes, and photoelectricity. 

For the student using this as a home 
study text, a series of test questions 
has been provided to enable him to 
check his grasp of the subject matter. 
Since the book is written by an Eng- 
lishman and published in England, the 
terminology is, of course, British usage. 
American readers should experience no 
difficulty in making the necessary tran- 
sitions. 30 

PHOTO CREDITS 
Page Credit 
35 Overhead Door Company 
39 Jensen Mfg. Co. 
48, 49, 78 Philco Corporation 
50 Audio Instrument Co. 
52, 55, 69 

....Radio Corporation of America 
57, 58, 60, 144, 146, 188 

Admiral Corporation 
66, 67... Hermon Hosmer Scott, Inc. 
68 . International Resistance Company 
104 Channel Master Corporation 
112 Official U.S. Navy Photo 
120 Japan Amateur TV Club 
154.... Stewart -Warner Corporation 
184 RETMA 

ERRATA & ADDENDA 
There are several errors in the parts list 

accompanying the article, "A New V.£.0.", 
which appeared in the November issue. L1 

should be #32 s.c.c. closewound on a 5 /8' 
dia. form, 11/2' winding length. L2 should be 
68 turns of #26 en. closewound on 11/2' dia. 
form. C7, Ce, C12, C:4, C18 should be .002 
Aid. or larger not .002 ggfd. as listed. 

The Thordarson choke T14C70 listed in con- 
nection with the article "Amplifier Features 
Phase Shift for 3D Effect" (November 1953 
issue) is no longer available. A new and im- 
proved version of this choke is available as 
part T20074. 

In the article "A Small - Package Modulator" 
appearing in the November issue the driver 
transformer, T2, should have a center tap in 
the secondary and this center tap should be 
grounded. 

Hans Schoeneich has sent us a tip to pass 
along to those building the "Jam -Jar Recti- 
fier' described in the December issue. He 
suggests that in order to prevent the borax 
solution or electrolyte from creeping up and 
over the jar and to prevent evaporation that 
a thin layer of mineral oil should be added 
to the top of the solution. He also adds that 
distilled water is better than tap water for 
mixing the electrolyte because of the impuri- 
ties in most tap water. 

In the listing of "Television Stations on the 
Air" which appeared in the January issue, 
the listing for KFXD -TV (Nampa, Idaho) and 
WBES -TV (Buffalo, N. Y.) should be removed. 
The Nampa station has dropped plans to go 
on the air and the Buffalo station has re- 
turned its license to the FCC and has dis. 
continued operation. 

makes this greatest of 
TV offers-backed by 

MONEY -BACK 

GUARANTEE: 

ALUEUFOR T 
$399J 

NEW TV Component Tester performs functions 
you've always wanted. Look what you get 
FLYBACK TESTER, value $39.00 
SELENIUM RECTIFIER TESTER, val 29.00 
CRT TESTER and REACTIVATOR, val 20.00 

Total Instrumentation, value 88.00 
ALL 4 in I great instument, net 39.95 

NEVER BEFORE SUCH GREAT VALUE. For only 
539.95 you get 4 testing -and- repair instruments all 
in one! Compact, weighs only 3 lbs. Does things 
never been done before! Pays for itself quickly. 
Prove it yourself- 

TRY IT for 10 DAYS 
on Money -Back Guarantee: 

10 -DAY TRIAL: Try this Transvision TV COMPO- 
NENT TESTER for 10 days. Then, if you are not 
100 / satisfied, you may return it. Your purchase 
price, less 10% (our cost of handling and re-pack- 
ing) ill be promptly refunded. 
TRANSVISION. INC. NEW ROCHELLE, N. Y. 

RUSH THIS COUPON NOW " 
TRANSVISION, INC. 

DEPT. RN -24 NEW ROCHELLE, N. Y. 

Send TV COMPONENT TESTERS @ $39.95. 
D Enclosed find $ deposit. Balance C.O.D. 

D Enclosed find $ in full. 
I accept your 10 Day Trial terms. 

Name 

Address 

City State 

My Jobber is 

JOBBER INQUIRIES INVITED 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION " 

MATTISON 
SILVER ROCKET 630 CHASSIS 

Featuring Syncromatic Tuning e 

NO DRIFT UHF -VHF -DX 
ONLY THE MATTISON 630 ELIMINATES 
DRIFTING APART OF PICTURE AND 
SOUND ON UHF, VHF and DX RECEP- 
TION. SELECT YOUR CHANNEL . . 

SOUND IS AUTOMATIC. (Syncromatic 
tuning is an exclusive Mattison 630 Cir- 
cuit) 

Tube 
Complement: 
29 tubes 

3 rectifiers 
1 CRT 

33 

o 

SILVER ROCKET 
630 Chassis with 

built in UHF Tuner 

All ChannelJUHF Tuner: 
UHF Cascode I.F, amplifier adds additional 
I.F. stage. Very important because UHF 
transmitters operate with moderate power and 
RECEIVER must be sensitive to give top 
notch UHF performance. 

SILVER ROCKET 630 CHASSIS: 
with TUNEABLE 

BUILT -IN BOOSTER 
for Better DX Reception 

Tube 
Complement: 
28 tubes 

3 rectifiers 
1 CRT 

32 

Select Your 
Channel . 

SOUND IS 
AUTOMATIC! c 

e 

e 

e 
e 

All Channel ,J Booster 
Broad band single knob control pre -amplifier 
built in to eliminate long leads which may 
cause regeneration and attenuation of signal. 

n ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE BUILT - 
IN BOOSTER THAT INCREASES SIGNAL 
STRENGTH UP TO 10 TIMES. 
ALL CABINETS MADE IN MATTISON'S OWN 
CABINET FACTORY. AVAILABLE IN EVERY 
FINISH AND STYLE. WRITE FOR COMPLETE 
CATALOG. 

DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the "important" TV 
Dealer in your area for THE FINEST CUS- 
TOM -BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison's merchandising portfolio 
explaining the "UNASSEMBLED PLAN" and 
"$1,000,000 FLOOR PLAN." 

> 
M IL 

Manufactured with integrity 

When you buy from 
Mattison you need 
only one source of 
supply! You can buy 
a Mattison Chassis, 
a Mattison Cabinet or 
a complete Mattison 
TV Set! 

e 

s 

:MattisonTelevision &Radio Corp.: 
10 West 181st St., Dept, RN, PLY. 53, N.Y. 
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Rafe 50c per word. Minimum IO words 

RADIO ENGINEERING 
COMPLETE radio, electronics theory & practice : 

television ; broadcasting ; servicing ; aviation, ma- 
rine, police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

POR SALE 
FOUR new TAJ -19 GE Transmitters complete - 
$495.00. New under water ranging & sound equip - 
ment-no reasonable offer refused. 7 used 1 KW 
Ham Transmitters and other gear, Federal BC -325 -C 
Transmitter -$795.00. Write for more information 
and list. Radio & Television Supply Co., PO Box 
201, 717 Bank St., Decatur, Ala. 
REVOLUTIONARY New Type television antenna 
solves reception problems. Guaranteed. Derr, 
1018 Taylor, Vallejo, Calif. 
5 LB. mix latest pigtail types, resistors, con - 
densors, micas ceramics, electrolytics, tubulars, 
etc. Every piece new, usable, some short leads. 
$1.00 Prepaid. Cagan, Box 1152, Rochester, N. Y. 
CIRCUIT Diagrams will save your precious time. 
Radio $1.00, Television $2.00. Give make and 
model. Carleton Radio, 39 Daniel, East Hartford 
8, Conn. 
DIAGRAMS -Radio $1.00 ; record changers, re- 
corders $1.25. Television with service data $2.00. 
Where model unknown, give part numbers. Kra - 
mer's Radio Service, Dept. S53, 36 Columbus Ave., 
New York 23, N. Y. 
TUBES and equipment bought, sold, and ex- 
changed. For action and a fair deal, write B. N. 
Gensler, W2LNT, 136 -F Liberty, New York 6, N. Y. 
TAPE Recorders, Tapes, Accessories. Unusual 
Values. Dressner, 624 -R East 20th St., N.Y.C. 9. 
FREE, Bargain List, tubes . bought, sold. Write 
Mark, Box 14, New York City 72. 
ALUMINUM tubing, angle and channel, plain and 
perforated sheet. Willard Radcliff, Fostoria, Ohio. 
AUTO radios, all models, best brands. Wholesale. 
Free catalog. "Radio Frank," 14456 Michigan, 
Dearborn, Mich. 
FREE: Get our monthly electronic lists. Dick 
Rose, Everett, Wash. 

WANTED 
AN /APR -4, other "APR -," "ARR -," "TS -," 
"IE-," ARC -1, ARC -3, ART -13, everything sur- 
plus; Tubes, Manuals, Laboratory equipment. De- 
scribe, price in first letter. For Sale : Recondi- 
tioned Watthour Meters, four for $10.00. Engi- 
neering Associates, 434 Patterson Rd., Dayton 9, 
Ohio. 
WILL buy all ART -13 /type T -47A $200.00 ; ART - 
13 /type T -47, $150.00 ; BC -348 unmodified $65.00, 
BC -348 modified $50.00; APN -9 $200.00; ARC -3 
complete $600.00 ; R77 Receivers $300.00 : ARC -1 
$300.00 ; BC -312 $60.00 ; BC -342 $60.00. Ship via 
Express C.O.D., subject to inspection to : H'. Finne- 
gan, 49 Washington Avenue, Little Ferry, N. J. 

CORRESPONDENCE COURSES 
SIMPLIFIED Radio Repairing Instructions. Only 
$1.00. Slate's Radio Service, Corsicana, Texas. 
USED Correspondence Courses and Educational 
Books Bought, Sold, Rented. Catalog Free. Edu- 
cational Exchange, Summerville, Ga. 
AMATEUR radio is fun. Fifty pages, easy to un- 
derstand, code and theory for Novice Class license. 
$1.00. Satisfaction guaranteed. Radiographic, 3246 
North Orange, Chicago, Ill. 

.I1SDD correspondence Courses and Books sold 
and rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 

BUSINESS OPPORTUNITIES 
BUY Wholesale 21,000 items, Catalog 25e. Mat- 
thews, 1472 -R5 Broadway, N. Y. C. 36. 

SITUATIONS WANTED 
ARMY officer, release in Feb. 1954, seeking posi- 
tion as engineering rep., sales 'eng., etc. Foreign 
assignment preferred. 5 years military and civilian 
experience in electronics, including design and 
supervision. Box 539. Radio &. TV News, 366 
Madison Ave., New York, N, Y. 

MISCELLANEOUS 
SPEAKERS repaired, wholesale, guaranteed. Job- 
bers wanted. Amprite Speaker Service, 70 Vesey 
St., New York City 7. 
FREE money saving bargain list. 10 MFD/ 
600WV Oil Capacitor 98c ; RCA 3APIA $4.91 ; add 
postage. Mark Electronic, 1888 Randell Ave., 
Bronx 72, N. Y. 
' l'APE Recording Exchange for education, amuse- 
ment. Foreign Members. World Tape Pals, Box 
9211, Dallas, Texas. 
THE Audiophile Bulletin, monthly confidential 
consumer hi -fi equipment reports. Year's subscrip- 
tion $2.00. Department D, 1379 East 15th, Brook- 
lyn 30, N. Y. 
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Let MILTON S. KIVER Help You 

Prepare For U.H.F. -TV, Color 
And... 

Easyto TRAIN AT HOME This Practical Way! 
Men with the right training in Television Servicing are 
in big demand ... pull down big pay. T.C.I. TRAINS 
YOU RIGHT with easy -to- follow technical training 
designed by servicemen, for servicemen! You learn prac- 
tical, professional type Television Servicing without 
leaving your present job. Included are money -making 
extras such as set conversion, master antenna installation, 
U.H.F. -TV NTSC Color System and field servicing 
short cuts. You can start earning Television money 
after the first few lessons. You learn to test, trouble 
shoot and repair all types of TV sets the proven, prac- 
tical way! 

HERE'S HOW YOU GET EXPERIENCE! 
You train on your own large screen modern television 
receiver, furnished as part of your course. This set is 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs 
and on the repair bench for Chicago's largest independ- 
ent servicing organization. You learn Television Serv- 
icing by actually doing Television Servicing . . . you 
get the practical know -how you need to qualify for BIG 
MONEY in this fast -growing field! Age is no barrier. 
Many TCI students are over 40! 

VETERANS! 
T.C.I. is approved 
for G.I. training 
under Public Law 
550. Check cou- 
pon. 

ACT NOW! Mail coupon for 
FREE Catalog and SAMPLE 
LESSON. Write TODAY! 

TELEVISION 
COM_MUNICATIONS COMMUNICATIONS 

INSTITUTE 
605 W. Washington Blvd., Dept. AX, Chicago 6, III. 

YOU GET and keep mod- 
ern large screen Television 
receiver. 
YOU DO actual testing, 
servicing, trouble shoot- 
ing and repairing 

MAIL NOW FO FREE BOOKLET 

MILTON S. KIVER, President 
TELEVISION COMMUNICATIONS INSTITUTE 
605 W. Washington Blvd., Dept. AX 
Chicago 6, III. 
Rush full facts on practical TV training. I 
am not obligated. Salesman will not call. 

Veterans: 

check here Name 

Address 
City Zone.... State 

D BEGINNERS check here for information on 
Basic Television Course. 

New 2nd Edition Covers Transistors, 
Latest Data on AM -FM Receivers, and 

Up -to -date Material on the 
New Radio Tubes! 

RADIO SERVICING 
by ABRAHAM MARCUS 
co- author of famous "Elements of Radio" 
which has sold over 800,000 copies: 
Here is every up -to -date detail you need 
to know about radio repair, replace- 
ment, and readjustment. Easy-to- under- 
stand, step -by -step self -training hand- 
book shows you how to locate and 
remedy defects quickly. 
Covers: TRF Receivers; Superheterodyne 
Receivers; Short -Wave Receivers and 
Converters; Multiband Receivers; Port- 
able Receivers; Automobile Receivers; 
Communication Receivers; F -M Receiv- 
ers; Power Supplies operated from AC, 
DC, Batteries, Motor -Generators, etc. 
Tells you the HOW and WHY of: Elec- 
tron Tubes (Diode, Triode, Pentode, 
Beam Power, Thyratron, Phototube, 
Cathode Ray, etc.); Rectifier Circuits 

(Half -wave, Full -wave, Bridge, Volt- 
age- Doubler, etc.) . Detector Cir- 
cuits (Diode, Triode, Regenerative, 
Superregenerative, Infinite- Imped- 
ance, etc.); Amplifier Circuits (Au- 
dio, Radio, I -F, Video, D -C, etc.); 
Oscillator Circuits (Hartley, Col - 
pitts, Crystal Transitron, Multivi- 
brator, Sweep- circuit etc.). Con- 
trol Circuits (Volume, AVC, DAVC, 
Tone, Noise -Suppression, Automatic 

Tuning, Automa is Frequency Control, etc.) . Explains 
how to use testing instruments such as: meter, vacuum - 
tube voltmeters, ohmmeters, bridges, multimeters, sig- 
nal generators, tube checkers, cathode -ray oscillo- 
scopes, etc. Over 100 pages and 69 illustrations in 
this section alone! 
Get this authoritative radio repair handbook today! Coupon 
below brings you "Radio Servicing" on FREE trial for 10 
days. Mail it NOW. 

All in one big 
volume - easy 
to read. 16 Big 
Chapters. 121 
Sections. 400 
"Show -How" 
Diagrams. 775 
pages. 

PRENTICE -HALL, Inc., Dept. M -RTN -254 
70 Fifth Ave., New York 11, N. Y. 
Send me, for 10 DAYS' FREE TRIAL, "Radio 
Servicing -2nd Edition," by Abraham Marcus. I 
will return it in ten days and pay nothing -or keep 
it and send $1.95 down (plus postage) and $2 
monthly for 2 months. 

Name 

Address 

City . State 
( ) SAVE! Send $5.95 WITH COUPON -we pay postage. 

i 

CUT HOLES Y;t03y; 
IN RADIO CHASSIS 

WITH A GREENLEE 

RADIO CHASSIS PUNCH 

Save hours of work ... no reaming 
or tedious filing. Punch cuts through 
chassis quickly . makes accurate, 
clean holes for sockets, plugs, and other 
receptacles. Just turn with an ordinary 
wrench. There's a GREENLEE Punch in 
each of these sizes: ' /z "; %"; Via; /C; 10; 
11A," ; 1Vs "; 1 %2 "; 134e "; 1% "; 1 % "; 13á ; 

1 % "; 1 ?,i "; I' /s "; 2 "; 2M". Write for facts. 
Also get information on Knockout 
Punches and Cutters for conduit and 
meter holes up to 3' /z ". Greenlee Tool 
Co., 1882 Columbia Avenue, Rockford, 
Illinois. 

GREENLEE 
L© 
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100 WATT SEC PHOTOFLASH KIT 
Includes DX Flash Lamp Rated 
150 Watt Sec. Flash Lamp 
Holder & 8" Reflector & Cable. 
Power Trans & "CD" Condens- 
ers (2) 525MFD/450V 100Watt 
Sec. Resistors, Capacitors, Rec- 
tifiers & Sockets $36.98 

Bank .72MFD /1800Vattper 
Second 

/85ndents 
equals 61.2MFD /100 W.S. SPEC $6.98 
525MFD 450V 'CD "...58.00; 2 for $15 
16MFD /600VAC 1800VDC /2800V Inter- 
mittent C'dubilier $5.95 
WRITE FOR DETAILS & SPECIAL PRICES 

PHOTOFLASH LAMPS 
"Tab" W -Sec 

No. Replaces Max. Each 
135W SPRG /FA104 150 $5.98 
Ul0 GE FT114 100 7.25 
No. 1 AMGLO 5804X 100 10.98 
23ST GE FT 210 200 9.98 
VA SYLV, 4330 200 9.98 
22ST FT 110 200 9.98 
V4X4 X400 200 10.9811 
DX SPRGFA100 150 9.00 

T2FD ANTENNA RESISTOR 
Described in CQ FEB 53 Globar Non-Induc- 
tive "RF" Resistor. Rated 400 Ohm 250 
Watt or 350 Ohm with mgt. clips. 
"TAB" SPECIAL 52.25; 3 for $5.98 

NEW "LENK" 
180 Waft 

Perfect Balance 
SOLDERING GUN 
No other soldering 
gun offers all these 
features at any price. 
115VAC 180 Watt, light weight 28 ozs., melts solder 31/2 

seconds, swivel 180 deg. tip. Special Alloy 
Korodless Tip. Heavy Duty Transformer. 
Beam Focus Light, Luger Pistol Feel. 
"TAB" SPECIAL $7.45 

TV & COAX CABLE 
300 Ohm 
100 feet Twinex. 

1 .39 
foot reel $11.95 

73 
rigid 

TV Coax Cable 
MFGRD to rigid UHF s$ec5 

SPECIAL 5OÓ lfeetf 
feet $4.50 

00 

I%III 

CRYSTAL DIODES 
1N21 -Lots of 100...40e ea. 
SMALLER QTY. 85c; 10 for $5.00 

KEMTRON -W.E.- SYLVAN IA 
144236 $2.25 5 for $10.00 
1N23A $1.55 5 for $ 7.00 
1N21B $2.89 4 for $10.00 
1N27 $1.55 5 for $ 7.00 
1N46 690 5 for $ 3.25 

ONE YEAR GTD PICTURE TUBES 
7JP4 Hytron $17.95 
10 BP4 10.00 
12" Glass 12.00 
14" Rectangular 14.00 
16" Glass 16.00 
17" Rectangular 17.00 
19" Round. 19.00 
20" Rectangular 20.00 
21" Rectangular 21.00 
24" Hytron 74.95 
27" Hytron 89.95 
Send your old tube prepaid only, and we 
will ship one year guaranteed Picture Tubes 
at above prices. No dud return required for 
7 ". 24 ". 27" tubes. Prices based on $1.00 
per inch. Metal or Electrostatic tubes add 
100 per inch additional. Prices FOB NYC. 

CONDENSER SPECIALS 
2 MFD 

5c 1000 VDC L 2 330 VAC 
"CD" MFGR Lots of 10 

Smaller Quantities, each..49c; 3 for $1.25 

OIL CONDENSERS 
WAREHOUSE CLEARANCE SALE 

RECTANGULAR CASE 
.SMFD 1500VDC' 95c; 2 for 51.50 
SMFD 600VDC 1 SO; 3 for 4.00 

1OMFO 600VDC .....1.98; 2 for 3.50 
3MFD 330VAC 1000VDC.49c; 3 for 1.20 

2x2MFD600VDC /VIT "Q ".1.25; 2 for 2.00 
BATHTUB SIDE TERMINALS 

1MFD 600VDC 39c 3 for 1.00 
4MFD SOVDC 5oe 5 for 2.00 

2x.1MFD 400VDC 49e 5 for 2.00 

OIL CONDENSER 
SPECIAL 

2 MFD 600 VDC 
A srovox Type P09. Steatite 
insulators. Adjustable Mount- 
ing Clamp. Case 2" Dia. x 
2.1." High. Brand New. 
Special ...690; 3 for $1.50 

STORAGE BATTERIES 
36 V Willard Mini -Brand New: 5 oz. 
Designed Port. Equip Models.98c; 4 for $3 
)4'36V Batteries /acid =. . ...$3.35 
2V,2OAH Willard PLUS 2V. Vibrator 2.98 
2V /20AH w/vib & acids 3.59 
6V.6AH Willard NT6 /BB214U 2.98 
6V /6AH Battery w /acid 3.25 
6V 40AH Battery 6.98 
6V /40AH Battery /acid. 9.25 
5We ship acid in bottles. R exp. only. 

MICA CONDENSERS 

A 
Fig. MFD 

A .033 
A .03 
A .02 
A 
B .015 
B .01 
B .01 
A .005 
B .004 
B .Of)2 
A .002 

110 
a 

WVDG 
600 
600 
600 

2500 
600 

1000 
1200 
2500 

600 

69c 
69c 
69c 

1.75 
565 
49c 
69c 

1.19 
49c 

1200 58c 
2500 c 

A .001 1200 55c 
C .0007 3000 89c 
A .0004 2500 39c 
A .0001 600 25c 
C .0001 3000 89c 
C .0001 5000 1.49 
C .00005 3000 39c 

WRITE FOR QUANTITY 
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PRICE 
5 for $2.50 
5 for 2.39 
5 for 2.25 
2 for 3.00 
3 for 1.20 
3 for 1.25 
3 for 1.49 
3 for 2.95 
3 for 1.10 
3 for 3.25 
3 for 2.25 
3 for 1.20 
3 for 2.39 
6 for 1.95 
5 for 1.00 
3 for 2.00 
4 for 5.00 
4 for 1.00 

PRICE 

INFRARED SNOOPERSCOPE 
SEE -IN -DARK TUBE 

Image- Converter 'Cube HLSensitivity sim- 
plified design 2" dia. Willemite screen - 
data & tube, ea. .. $7.98; 2 for $13.98 

SNOOPERSCOPE PWR SUPPLY 
1800VDC /35MA Using Doubler Crkt. Trans- 
former, Rectifiers. Sockets, Resistors, Ca- 
pacitors and Diagl am $6.98 

VARIAILE VOLTAGE 
TRA VSFORMER 

POWERS " rAT -G R -STACO 
3t% 0/132V/1.25A/LN $ 7.98 

:O /0- 135V /3A /LN. 11.25 
- $1116 /135V /7.5A /LN 20.70 u 1 í6U/ 135V/7. 5A/LN16.20 

0216U//2770V/3AILN 18.00 
5±1126/135V/15A/LN 41.98 
+'1226 /270V /9A /LN. 41.98 
GR5OA /0- 135V/45A/ 

.N ............100.00 
GRLNB /0- 270V/31Á/ 

115.00 
3000B/0- 135V/30A/5 CASED 55.00 
3000B1.1/0- 135V /ë0A /= 49.00 
3020BU/0- 270V/18A/ UNCASED 49.00 
3020B/0- 270V/1:3A/0 CASED 55.00 
STACO LRL5'METERED /140V /5A.: 41.50 
STACO/PAL- 7 /MECERED /135V/7.5A 40.50 

(LN LIKE NOW COMPLETE GTD. 

LABORATORY 
PWR 

SUPPLY 
Sole Constant 
Voltage Xfmr 
mfr Dumont 
Brand New 
400VDC /250 
MA & SV /6A 
3 %. Regu- 
lated 
12.6VCT /6A 

or 2X6.3 V /6A 
common tap. 
105- 129VAC 

Complete with F lter Condensers. Chokes, 
& Rectifier Tubes. $59.00 Value 
"TAB" SPECIAL $18.98 

RHEOSTAT SPECIALS 
15 ohm 25W /lnob...$1.49 2 for 52.49 
20 ohm 50W Motel J... 1.98 2 for 3.50 
60 ohm 50W w /l.nob... 2.25 2 for 3.98 
100 ohm 50W Model K . 1.98 2 for 3.50 
250 ohm 25W . 1.19 3 for 2.98 
300 ohm 225W 

5000 n. oriel 
P. 2.98 2 for 5.00 

350 
Slotted shaft. 25 watt 79c; 3 for 2.00 

TACHOMETER 
GENERATOR 

MARK V STUII MTG 
GENERAL ELI:.CTRIC 

Part it oCM . yí.9 ET Write 
New 

quanti s price. 
111L¡'' Brand New Original Carton. 

DC POWER SUPPLY 
O to 12 VDC /2 Amp. 
Variable DC supply, 
completely built -inpt. 
115V'60 ey. Usable 
LAB supply, filament 
D.C. plating. battery 
charging. model railroad. includes voltage or speed control and center off reversing sw. Prepaid to Your Door U.S.A. "TAB" SPECIAL ...510.95; 2 for 520.00 

FEDERAL "ITT" SELENIUM 
BATTERY CHARGER RECTIFIER 

10 -0 -10V (CT) 100 Amp., fan cooled. Re- 
place your old inefficient sulfide rectifier 
w /new selenium type. SPECIAL... 511.98 

SELENIUM 
RECTIFIERS 

We specialize in Bee - 
tifiers and Power sup- 
plies to specifications. 
Immediate delivery. 
Current 18 14 36/28 54/40 30/100 
(font.) Volts Volts Volts Volts_ 

2AMP 2.20 3.60 5.40 10.50 
4AMP 4.25 7.95 12.95 25.25 
6AMP 4.75 9.00 13.50 33.00 

10AMP 6.75 12.75 20.00 44.95 
12AMP 8.50 16.25 25.50 49.00 
20AMP 13.25 25.50 39.00 87.50 
24A5)P 16.25 32.50 45.00 95.00 
Full Wave Rectifier & Transformer 

All 115V/60 CY inputs 
up to 14VDC at 12 amps $19.98 
up to 28VDC at 4 amps 14.98 
up to 281DC at 12 amps 29.98 
up to 28VDC at 24 amps 59.95 
up to 28VDC at 50 amps 127.00 

RECTIFIER XFMR 
PRIMARY 115V., 60 cycle. 
SECONDARY 0- 9- 12.18- 24 -36V 

4 Amp 58.75 
12 Amp 16.75 
24 Amp 35.75 
30- 32- 34- 36V /48Amp 59.75 

RECTIFIER CHOKES 
4 Amp .07 Hy .6 Ohm $7.95 

12 Amp .01 Hy .1 Ohm 14.95 
24 Amp .004 Hy. 025 Ohm 29.95 

WAREHOUSE CLEARANCE 
ANTENNA Mast Sections MS49 & MS50. 

3 FT. EACH SECT.2 for 49e; 25 for $3 
VEEDER ROOT Counter 3 -Dig. 850; 3 for $2 
RF CHOKE 23/ MH /300MA, 295; 10 for 52 
BAND PASS Fitr 60, 90, 150 cy., 3 at $4 
SHOCK MOUNT 45 lbs., 395; 4 for 51.00 
CHASSIS Amplifier, Punched, 9x35 

/2x11/, O 
RF CHOKE 20MH /200MA. 39c; 6 for $2 
FILTER G.E. 1OOAmp 50V. $1.98; 2 at $3 

TUS BES 
OA3/VR75 $1.04 
0B2 . 1.37 
OB3/VR90. .96 
0C3/VR105 .92 
OD3 /VR15O .92 163/8016. .80 
1622 .... 1.82. 
11323 .... 8.87 
1B24 .... 8.98 
1B26 .... 2.24 
1627 11.98 
1832/532A 2.48 
1635 ... 9.15 
1837 ...14.87 
1638 ...29.45 
1B41 ...49.95 
1642 ...17.48 
1646 
18:63 45.00 
1D21/SN4. 

. 
3.85 

1L6 
1LD5 .9F. 
ILNS .7B 

1P21 33.Oó 
1U4 .5:: 1U5. .5' 
1X2A .98 
2A4G 1.18 

27.0(1 
26.9E1 

7.2(1 
17.411 
1.1); 
3.88 

2C36 
2C39A 
2C40 
2C43 
2C44 
2C51 
2021 
2E31 ... 1.49 
2E43 ... 1.49 
2J31 
2J33 ...27.Ó(i 
2.134 ...24.98 
2J37 ...12.7() 
2138 ..69.98 
2J39 6.98 
2142 ..148.98 
2J48 ...24.45 
2.149 ...84.00 
2.150 ...99.9I1 
2J51 ..238.98 
2-156 ..149.00 
2J62 ...49.4); 
21022 ...23.48 
24(23 ...11.48 
21(25 ..28.49 
21(25/ 723A6..23.83 
21628 ...27.413 
2k29 
2K33 
21039 
21041 
21(48 

..219.48 .134.99 .. 126.00 ...99.43 
.42 

3B22 2.43 
3B23/RK22 4.9- 
3824 4.7) 
3826 3.70 
3928 7.90 
3C22 85.00 
3C31/C1,B 

8.67 
5 

3C33 9.51 
3C45 9.98 
3D21A 8.15 

3D22 ...13.97 
3D23 
3E29 ...14.49 
4C35 ...21.49 
4021 ...18.99 
4E27 ...22.49 
4J22 ..129.51 
4J31 
4J52 ..199.99 
ELSBHD .15.99 
5C21/C6J. 9.89 
5C22 ....38.95 
5 29 . ..11.92 
5R4GY . 1.20 
5R4GYW. . 1.75 
5V4G .. 95 
5Y3GT .. .43 
6AG7 

6A. 15 ... 1.40 
6AKS .77 
6AK6 
6AL7GT .. .98 
6AQ5 ... 2 

52 
6AQ7GT .. 1.29 
6AR6 .. 2.98 
6AS7G ... 3.48 
6A U5GT .. 1.150 

4 

6AV5GT .. .98 
6AV6 ... .49 6AW6.... 1.09 
694G ... 1.18 
6BA6 
6BA7 
6BC5 
6BC7 6806 
6BE6 
6BF5 
68G6G 
6BH6 
68.16 
6BK7 
6BL7GT .. 1 39 
66Q6GT .. 1.200 
6907 .... 1.65 
6C21 ....24.50 
6C4 .52 
6C5 .68 
6CB6 .59 
6CD6G 1.69 
6D4 2.70 
C6J/5C21. 9.89 
6J4 6.66 
6J5 .54 
6J6 .58 
6K411 3.68 
6L6 1.48 
6L6G 1.08 
6L6GA 1.08 
6L6GAY 1.98 
6SA7GT .66 
65C7 .90 
6SF5 .78 
65G7 .64 
6SH7 .61 

.58 6SK7GT.. .56 
6SL7GT .64 
6SN7GT .68 

1.09 
.. 1.23 

83 
54 

... 1..58 
98 

NEW YORK CITY SERVICEMEN 
"TAB" PAYS YOUR SUBWAY FARE. 

FREE: 2 SUBWAY TOKENS WITH ANY 
$5.00 STORE PURCHASE. 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 
WRITE FOR COMPLETE LISTING 

6SQ7GT .. .62 81 1.38 829 7.94 
65R7 .. .62 83 1.12 8298 ....12.48 
6557 .88 83V 1.22 832 7.72 
GSU7GTY.. 2.69 84/624 .. .62 832A 9.92 
678 .96 100TH ... 9.88 833A ....39.45 
6U4 .74 F0305 19.48 834 5.95 
6U8 .98 117L /M7GT 1.98 836 5.95 
6V6 1.39 117Z6GT.. .96 837 1.42 
6V6GT ... .59 CV148 7.98 849 29.45 
6W4GT .52 FG166 ..48.49 860 4.48 
6X5GT .54 FG172 . 29.00 861 22.48 
6Y6G . .88 250TH ..18.97 865 1.26 
7A8 .68 250TL . 17.75 866A .... 1.50 
7C7 .76 304TH .. 8.90 872A .. 3.29 
7F7 .82 304TL . 8.90 CK1005 .. .68 
748 1.24 388A . 1.48 1613 .. .82 
71)7 .72 W L417A .. 8.48 1614 .. 1.95 

1619 ... .36 
7 V 7 1.06 415842 . 18.50 1625 ... .32 
7Y4 .68 GL434A ..12.69 1632 .. .68 
8021 ...298.00 4468 . 3.48 1633 ... .98 
12A6 ..... 48 450TH ...49.97 1634 
12AH7GT . 1.45 450TL .. 52.00 3635 ... 1.48 
12ÁL5 .54 460/ 1636 
12AT6 .54 HF200 15.95 1642 ... .62 
32AT7 .89 CK502AX 1.49 1644 
32AÚ6 .72 CK503AX 1.49 2050 
12AÚ7 .69 CKSOSAX 1.79 2050W ... 2.48 
12ÁV6 .52 CK512AX 1.45 5654 ... 1.72 
12ÁV7 .98 CK531DX 1.89 5670 . . 3.44 
124W6 . 1.18 531 5.72 CK5672 .. 1.20 
32AX7 .98 CK532DX 1.89 CK5678 .. 1.28 
12AY7 . 1.69 WL532A 3.68 5687 . 3.74 
12BA6 .59 CK533AX 1.29 CK5702 .. 2.90 
12BA7 .94 CKS34AX .99 C105703 1.29 
12ßD6 .59 
126E6 

CK536AX .99 5713 ...120.00 
.59 CK538DX .98 5812 .... 2.99 

12ßF6 .85 CK539DX 2.19 5814 .... 2.08 
126X7 . 1.29 CK541DX 1.99 5840 .... 7.98 
125A7GT.. .68 CK543DX .99 8012 .. 2.58 
125C7 . 1.08 CK544DX .99 8013A ... 3.92 
12SF7GT.. ..84 CK546DX 1.99 80256 ... 4.68 
125G7 .. .80 CK571AX/ 9001 . 

125X7 .63 5886 2.49 9002 .82 
125.17 .. .54 CK573AX/ 9003 .... 1.12 
125K7 .. .66 6029 . 3.49 
125L7GT'.. .62 WL676 .. 34.98 
125N7GT .68 703q 4.72 XTAL DIODES 1257GT.. .54 705A .. 1.88 
12SßR7 ... .66 707A 7.90 
FG17 . 3.90 7076 .. 14.88 
24G /íC24. 1.32 715A 4.96 
25BQ6GT.. .98 7156 .. 7.94 
25L6GT .58 71SC .. 17.98 
2525 ... .78 7176 .. .88 
2526GT... .58 719A .. 24.48 
FG27A .. .. 8.24 721A 3.92 
2ßD7 1.94 722A/287 1.94 
3565 ... .52 723A/ß . 16.98 1N26 8.75 
35L6 .. .56 724A .. 3.95 íN27 1.55 
35T 4.68 7246 2.74 íN34 .. .64 
351'5 .58 726A .. 9.98 1N34Á .. .90 
3525 .54 726A .. 14.48 1N35 ... 1.65 
41 .72 7268 .. 44.88 1N38Á ... 3.29 
42 .68 726C .. 64.88 1N41 6.95 
4523 .88 803A .. .42 1N42 

SOAS 
48 1..98 803 3.48 1N43 ... 3.73 ... 76 805 3.22 1N45 ... 1.45 
5065 .54 807 1.54 1646 ... .69 
SOCS .54 808 2.62 1N47 ... 4.00 

.. .62 809 3.58 1H4ß ... .55 
ßK61/ 810 10.88 1N51 .45 

XFG1 .. 2.65 811 3.00 íN54 .. .78 
FG67 ..14.68 812 2.70 1NS4A ... 1.00 
HY69 .... 4.98 813 11.48 1N56Á ... 1.15 
7111, .74 814 4.98 1N60 .60 
75 .64 815 5.98 1N63 /K63. 2.49 
78 .78 826 .95 1N64 .69 
80 .58 828 11.29 1N69 .... .98 

iN21A ... 1.55 
1N21B . . 1.92 
1N22 ....1.22 
1N23 .... 1.35 
1N23Á ... 1.98 
1N23B ... 2.22 

TUBE SPECIALS 

PICK í9c EA THEM 
Cracked 

Lots of 
Boken NKey 

Tested 
Electrically 

& 90 Dy Perfect 
65N7; 5Y3GT; 5U4G; 6V6GT; 6K6GT; 6W4GT; 6B06; 12SA7GT; 25L6GT; 25BQ6GT; 6H6; 125G7. 
ORDER NOW, WHILE THEY LAST 

PRECISION OILER OR 
CARBON TET DISPENSER 

Indispensable for the 
Laboratory or Service 
Shop. Designed for Pin 
Point Oiling, or When 
Using Carbon Tet. For 
Quieting & Cleaning 

Controls. A Precision Made Needle Point Permits Use on the Most Delicate Lubrica- 
tion Job. SUPPLIED WITH OIL. "TAB" SPECIAL 89c; 6 for $5.00 

SPECIAL HI -FI AMPS 
TAB308 PRE -AMP & PWR AMP 8 WATT. 

20 to 20KC. SIMILAR "GROMMES" 
L12 LITTLE JEWEL $32,25 

TAB310 PRE -AMP & PWR AMP 10 WATT. 
20 to 20KC. SIMILAR " GROMMES" 
SPF.C'S. 50 -PG.3 $48.50 

TAB315 PRE -AMP & PWR AMP 24 WATT. 
10 to 100KC. WII.LIAMSON DSGN SIM 
' GROMMES" 215BA 587.75 

TAB5AP PRE -AMP RELUCT G.E. 

TAB -RC1 RECORD COMPENSATOR..59.50 
Write for Amplifier Catalog 

AUDIO AMPLIFIERS 
READY TO GO 

Model AMPS Hi -Fi 5 
Watt AC amplifier, plus 
built -in Pre Amp GE 

18Ó00P' pick-up. 60 6 
down ' 

2DB 40 cys, Hum level -55DB Mike & 
Phone Volume. Continuous Bass Treble Con- trols. 6SJ7. 6SC7. OV6. 6X5 Not Shown. "TAB" special to your door. Ppd.. $21.39 
Same unit less GE Pre Amp. Prepaid 15.98 

AUDIO COMPONENTS 
GE RPX041Cart. Gold Tone 55.25 
GE RPX.052 Triplay Dia- 

mond a. Sapphire.....17.75 
GE RPX050 TriplePlayCart 4.98 
Eleetrovoice Triple Play.. 1.08 
GE RPJ010 Dual .001" & 003" Sap. 1.98 
GE RPJ005 Single .001" Sapphire... 1.35 
GE RPJOO1 Single .003" Sapphire... 1.35 
GE RPJ004 Single .001" Diamond...11.98 
GE RPJ013 Dual Diamond &Sapphire.12.98 

"ZIMPHONE'iNTERCOM 
2PHONE SET 
PREPAID8 
C EAR AS ABELL 

14U 
SPEAK FROM MOUSE n.HOUSE e. ROOM TO ROOM 

IDEAL 
FOR 

TELEVISION 
ANTENNA 

NSTALATIO 

Performs loud & clear, just like your tele- 
phone. Hear even whispers, built -in sig- 
naling buzzer, Oper. up to 1 mile. Set 
includes 2 phones. wall brackets, 50 ft. 
wire. batteries, makers 1 -year gtd. 
"TAB" SPECIAL. Prepaid USA $5.98 

Less Signal Buzzer Prepaid $4 39 
. FILAMENT TRANS. 

6.3V /2AMP $1.08; 2 for $1.98 
2.5V/2A B 795; 2 for 51.49; 10 for 6.49 
2.51/CT/10A 12.5KVins @$6.98; 3 for 518. 
2.5VCT /10A SKVins 3.59 
7.5VCT /12A 15EVins ld 510.95; 2for$37.50 

24V/1.25A CSD (a) $1.98; two for.. 3.49 

TRANSFORMERS 
All 115 V 60 Cye Input TV 
& CR Pwr Xmfr up to 20" 
tubes. Hi VOLTS to 20 KV 
(w /quadrupler kt.) ALL 
Tubes. PL & FIL wndgs 
300 VDC /275Ma Full -Wave- 

6.4V/10.3A, 5.4V /8A, 2.5V/3A Hypersi1 
Core. Oil Impreg $4.98; 2 for $9.00 
1000VCT /45MA, 795VCT /SOMA. 360VCT/ 
55MA. 3X5V /3A. 6.3VCT /1A, 6.3VCT /.3A 
CSD HUNS CAN BE USED 2X RATING 
RAYTHEON HYPERSIL CORE $4.50 
DBLER TWO 2X2 Ì 2 ENT L WNDGS $2.25 
850VCT /148MA 5V /3A. 6.3/5A. 
6.3V/3A $4.98; 2 for 59.00 
800VCT'150MA .....$4.98; 3 for $12.00 
778VCT /200MA, 5V /3A, 6.3VCT /5A Thor - 
darson Mfgr. .. $4.98; 2 for $9.00 
78OVCT /250MA, 5V /6A, 12.6V/5.5A $7.95 
770VCT /200MA, 5V /6A. 12.6V/5.5A $6.95 
700VCT /12OMA, 2X6.3V/3A, 6.3V /lA 
Price $3.98; two for 57.25 
680VCT /200MÁ, 5V/3.5A, 6.3V/4A. 
78V /SA $4.39; 3 for $12 
600VCT /50MA, 6V /3A, 6V /1.5A, 
5V /SA $2.49 

866A KIT and 
XFORMER 

2 Tubes,. Sekts. xmfr, 
115v60cyc Inpt, outpt 
2.5vct /10A /Hvi $4.98 
DIODE PROBE TUBE 
Unexcelled for No -Loss 
VHF testing. New. 
w /data VR92..... ....250; 5 for $1 

FILTER CHOKES 
Cheek These Reduced Low Prices 

12Hy /80Ma/H'Sld /3KVins $2.25 
50Hy /125ma /Csd/H'Sld ., . - 

2.89 
20Hy/300ma or 15Hy /400ma /12KVins 8.95 
13.5 HY 1 Amp. /17KVins/Raytheon 39.95 
Dual 2HY /300ma. USN ...955; 2 for 1.49 
1011V 100 MA Freed 1.39 
3HY 40ma UTC Hi "Q "...955; 2 for 1.39 

THAT'S AN TH B // TAHAT'S 

gU BUY 
DEPT. 2RN 111 LIBERTY STREET NEW YORK 6, N. Y., U. S. A. 

PRINTED IN U.S.A. 

Money Back Guarantee 
(Cost of Mdse. Only) $5 
Min. Order F.O.B. N.Y.C. 
Add Shpg. Charges or 25% 
Dep. Tubes Gtd. via R -Exp. 
only. Prices subject to 
Change. Rector 2 -6245 

CABLE: "TABPARTS" 
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Decide on DuMont 
on the basis o 

Microscopic look at the cathode surface 
reveals soft, even texture, necessary for 
efficient tube performance 

stantatice 
AJILAILA,AAL 

not too wet, not too dry - 
not too light or heavy .. . 

THE CATHODE plays an important 
role source of electron energy in the 

picture tube. Moisture content and 
texture of the cathode c'Kating must meet 

rigid standards to insure maximum 
picture tube life. 

At Du Mont, exclusive processes 
are used for applying the cathode 

substance. The soft even texture 
achieved (see illustration) packs the 

effective emitting area (in circle) 
with extra electron power. 

The resulting brighter performance 
over maximum tube life tells you 

why Du Mont is the right 
replacement for any set. 

*Trade -mark 
HIM i í 1 

REPLACEMENT SALES, CATHODE -RAY TUBE DIVISION ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N.J. (iillïil( 
1 i 11 

www.americanradiohistory.com

www.americanradiohistory.com


None... 
in a Million 

A well -known TV and radio set manufac- 
turer reports not one field reject during a 

12 -month period in which he used over 
1,000,000 Mallory FP Capacitors. Yes, it's 
hard to believe but it happened. And it's 

Proof Positive of 
Mallory Capacitor 

Dependability 

Odds are staggering against 
such a record but they are all on your 

side ... if you use Mallory Capacitors. 

You can bet your bottom dollar that jobs 
stay done when you install Mallory Capacitors. That 

means no loss of time and money on call-backs! 

Don't miss a sure thing. The Mallory FP Capacitor 
line is complete. There's a rating for every set. They are 
the only Fabricated Plate Capacitors on the replacement 
market. And they cost no more than ordinary capacitors. 

And be sure to use Mallory Plascaps® for plastic 
tubular replacements. Permanently secured leads ... 

no off- center cartridges ... no premature shorts. 

Prove to yourself what manufacturers 
and thousands of servicemen know 

s 

YOU CAN ALWAYS DEPEND ON 
MALLORY CAPACITORS. 

P. R MALLORY 8. CO. Inc: 

ql MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

P. R. MALLORY & ÇO. Inc,, INDIANAPOLIS 6,. INDIANA 

sJ* 
`Se 
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