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Portrait of a serviceman

.Duilding a

repumlz'm

This conld be you . . . making a name for

You rse{f i your own commnnity . . .

To you, fixing a television set 1s a rou-
tine job . . . but to your customer, it’s an
important event . . . and she expects to get
her money's worth.

Once she's seen the familiar RCA trade-
mark on those tube cartons, you have her
complete confidence. She's sure now that
her set is in good hands.

Anditis. .. because you've learned from
experience, that the superior quality of
RCA Tubes and Kinescopes is your best
measure of protection against the costli-
ncss and inconvenience of premature tube
failures. It’s good to know you can fix a
receiver and forget abour call-backs.

T e R ALY

— £ e <l Helping you to safeguard your reputa-
tion is a viwl, everyday service of RCA
Tubes. And that protection is yours at no
¢xtra cost.

RADIO CORPORATION of AMERICA

ELECTRON TUBES NARRISON, N.J.

www americanradiohistorv com
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YOU PRACTICE
with Kits | Se
Build This Transmitter

As part of my “ommunications
Course I send ycu parts to build
the low power Broadeasting
Transmitter shown at the right.
Use it to met practical experi-
ence putting a station “on the
air,” perform procedures re-
quired of Breadcast Station
operators. You build many other
pieces of equipment with kits I
send. I train you for your FCC
Commereial Opurator’s License.

1 E. Smith
has tralned more mes
for Radio ¥
than any other man

TV now reaches from coast-to

tures. Now i3 the time to get

TELEVISION

Today's Good Job Maker

in use; 108 TV stations are operating and 1800 new TV stations have
been authorized. This means more jobs, good pay jobs with bright fu-

Radio-Television offers you. Mail coupon now for my 2 Books FREE!

COMMUNICATIONS
nd Yovu

sl

you Get

Y ours to

-3

actica
1} 1Al\ Equipment

o v Kits.
ence Us0E M: feep.

[ rin You ot Home 10 be

YOU PRACTICE SERVICING
with Kits | Send You
Build This Tester

You build this Multitester from
parts [ send, use it to ecarn
extra money In your Spare
time fixing neighbors’ Radios.
1 also send you speaker, tubes,
chassis, transformer, loop an-
tenna, everything you need to
build a modern Radic and
other equipment. You get prac.
tical experience working with
circuits common to bott Radic
and Television. A)] equipment
is yours to keep. See and read
about it in my FREE €4-page
book. Just cut out and mail
coupon below!

| Experst

ISION Technicigp

-coast. Over 15 million TV sets are now

ready for success in TV, Find out what

| TRAINED

Has Growing Business

H I am becoming an expert
.®®F Teletrician as well as
- Radiotr cian. Without your
j‘ practical course 1 feel this
- would 1ave been impossi.
ble. My business continues to grow.”
—Philip G. Brogan, Louisville, Ky.

Good Job with Station

“I am Broadeast Zngineer
at WLPM. Another tech-
niefan and I have opened S
a Radio-TV serviee shop

in our spare time. Big TV X
sales here. As a result we have more
work than we c¢a1 handie.” —J. .
Bangley, Jr., Suffolk, Va.

Praises NRI os Best Course

“I wasg a high school stu-

dent when i enrolled. My

friends began to bring

their Radies to we. | real-

i ized a profit of $300 by the

time | eothpleted the eourse.”—John
Hepper, Nitro, West Va.

Gets First Job Thru NR!

“My first job was eperatoc

with KDLR, obtained for

me by your Gradunte Ser. ¥ ™

viee Dept. I am nuw Chief

Engineer in c¢harge of

Radio Equipment for Police and Fire
Department.”—T. $. Norten, Hamil-
ton, Ohio.

NRI Training Leads to
qud Jobs Like These

Broadcasting: Chief
Technician, Chief
‘Operator, Power
Monitor, Recording
Operator, Remote
M Control Operator.
Servicing: Home
and Auto Radios,
.P.A. Systems, Tele-
vision Keceivers, Electronic Controls,
FM Radios. In Radio Plants: Desien
Assistant, Transmitter Design Techni-
cian, Tester, Serviceman, Service Man-
ager. Ship and Harbor Radio: Chief
Operator, Assistant Operator, Radio-
telephone Operator. Government Radio:
Operator in Army, Navy, Marine Corps,
Coast Guard; Forestry Service Dis-
patcher, Airways Radio Operator. Avia-
tion Radio: Transmitter Technician, Re-
ceiver Technician. Airport Transmitter
Operator. Televi- -
sion: Pick-up Oper-
ator, Voice Trans-
mitter Operator
Television Tech.
nician, Remote Con.
trol Operator, Ser
vice and Mainte-
nance Technician.

Tested Way to Better Pay

America’s Fast Growing Industry
Offers You Good Pay, Success

Do you want a good pay job, a bright future, security? Thren get
into the fast growing RADIO-TELEVISION industry. Hundreds I've
trained are successful RADIO-TELEVISION TECHNICIANS. Most
had no previous experience, many no more than grammar school
education. Keep your job while training at home. Learn RADIO-
TELEVISION principles from easy-to-understand lessons. Get prac-
tical experience on actual equipment you build with parts I send you.

Make Extra Money in Spare Time While Training

The day you enroll 1 start sending you SPECIAL BOOKLETS that
show you how to service neighbors’ Radios in spare time while train-
ing. Use MULTITESTER you build to help service sets, get practical
experience working on circuits common to both Radio and Television.
Find out how you ean realize your ambition to be successful in the
prosperous RADIO-TELEVISION industry. Even without Television,
the industry is bigger than ever before. 105 million home and auto
Radios, over 2900 Radio Stations, expanding Aviation and Police Radio.
Micro-Wave Relay, FM and Television are making opportunities for
Servicing and Communications Technicians,

Mail Coupon — Find Out What Radio-TV Offers You

Send for my FREE DOUBLE OFFER. Cut out and mail coupon below.
Send in envelope or paste on postal. You will get actual Servicing
Lesson to prove it’s practical to learn at home. You'll also receive my
64-page Book, “How to Be a Success in Radio-Television.” Read what
my graduates are doing, earning, see photos of equipment you practice

with at home. J. E. Smith, President, Dept. sDE S, -
The ABC: of
| SERVICING

National Radio Institute. Washington 9, D. C.

Good for Botty - FREE

lMl.. 4. E. SMITH, President, Dept. 3DE
National Radlo lastitute. Washington 9. D. €,
lMail me Sample Lesson and 64-page Book.
1 “How to Be a Success in Radio-Television.”
Both FREE. (No salesman will call. Please
Iwrite plainly.)

lName ST . ¥ - - SR
I Address.
Icit

y
]

Zone...... State.. b_g,

Approved Under G. 1. Bill
‘------_---------------‘

RADIO & TELEVISION NEWS fs publlshed mionthly | ZHT-Davis Pulrlishing Company al 183 Wabash Ave., Chicagn 1. Il, Entered as second-¢lass matter,
July Zi. 134H. at the it Olhce. Chicagu, [ under the ac¢t of March 187% Authorized b Post Oilice Depa 11, Ouawa. Canada. as second.cla matler,
SUBSCRIPTION RATE Radio & Television News e yean and Posscssi . Pan- Amer ica out o8 da $4.4n); all other foreign countries $3.00;
Radlo-Eilcetranie Enginecring Edition—one yveat w1y 8. Ian-Ameriean gountriel o Ca wer foreign countries, $7.

Postmaster--1*igi nomelivered coples under forin 3589 to €1 E. Lake St., Chicago 1, NI

April, 1953
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NOW...from D.T.1's MILLION DOLLAR TRAINING CENTER
Learn to master

S TELEVISION

U@Q\ RADIO - ELECTRONICS
by getting EVERYTHING YOU NEED!

Amerita's amazing multi-billian doflor Television field now offers you o chance of o
lifetime to get started toword o grand job or your own business. With TV station limit
now raised from over 100 to 2053, Television is headed for almost every community.

Mail coupon today. See how you may prepare to cash in on the coming TV BOOM.

Get ALL of your training

AT HOME!. . .including setting
up your own HOME LABORATORY

See how you may now get one of today’s most com-
plete, effective combinations of major home training
aids—including (1) well illustrated fessons, [2) the
wonderful aid of HOME TRAINING MOVIES ond (3}
21 big shipments of electronic parts for setting up your
own HOME LABORATORY. You work over 400 con-
struction and test procedures to get the practical expe-
rience you need. This includes buitding and keeping @
5 INCH “SCOPE", jewel bearing MULTI-METER and a
big 21 INCH TV SET. (D.T.l. offers another home
training in Television-Radio-Electronics, but without the
TV set.) Moil coupon today for exciting facts.

T |inc

You build and keep 1his autsstanding
1 INCH-—shorp imoge—D.1.l. quality.
engineered TV ser. Can be readily con.
vurted 1o reccive U.H.F.

Come to
D.T.l's

great CHICAGO
LABORATORIES

...one of the Nation’s FINEST!

Now, in the heart of the nation’s TV Center, you
can get all of your preparation in D.T.l.'s big,
meodern, vonderfully equipped training labora-
tories. Loads of commercial equipment and
ample, well qualified instructors help you
get a therough, practical preparation in the
SHORTEST POSSIBLE TIME. Part time student
Employment assistance can help you pay your
way while in training.

EMPLOYMENT SERVICE

As soon as you complete either the Chicago
Laboratory or Home Training, you'll find D.T.I."s
grand Employment Service ready to help you
start earning real money. Get full facts. Mail
¢coupon today.

asunmCcews

ABOVE: You build and
keep this big 5 INCH
commerciol-type oscil-
loscope — one of the
most useful test units
used in TV today.

MILITARY SERVICE: If subject to mil-
itary service, the training informa-
tion we have for you should prove
very helpful. Mail coupon today.

¥
K3
— |
Only D.T.l. provides you with

the loon of visual troining
movies at home to help you

EARN :
“o"" b e ot —— S GamD o S—— ew— ——
w rRLnsien ACT NOW! MAIL COUPON TODA

Y

FLELTAVS 13 master important bosic points
| '“" Get this publication FREE! \\| foster . .. easier . . . better!
RN8-} ‘“‘ONE OF AMERICA‘S FOREMOST
' DeFOREST’S TRAINING INC. | TELEVISION TRAINING CENTERS'®
| 2533 N. ASHLAND AVE, CHICAGO 14, ILL. \ "E"’""”""""""
! would like your Opportunity News Bulletin showing "'89 B +
l Ways to Earn Money In Television-Radio-Electronics" ; also, ‘ [iigs .
l complete facts about the training opportunity made possible ‘ l“""l:]" -i”“]-
by your organization. [appmmre 2ei M s L) ekl
e N\ D FOREST'S TRAINING, INC
e .
' Address_ — —_Apt.____ \‘ AFFILIATED WITH
L Zone___State De VRY 7eckuical INSTITUTE
April, 1953 5
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CBS-HYTRON

Moisture-resistant

Plug-in or solder-in

Sturdy triangular basing

ACTUAL SIZE Polarized base connections

Auto-electronically formed
Thoroughly stabilized

Operate up to 55° C
CBS-HYTRON

PT-2S

AND YOU CAN BUY THEM NOW!

Already a major producer of germanium diodes, CBS-Hytron
now offers you prompt delivery of transistors: Point-contact
CBS-Hytron PT-2A (for amplifying) and PT-2S (for switching).
Both have stable characteristics and are guaranteed moisture-
resistant. Note flexible leads welded to base pins. You may solder
flexible leads into circuit. Or snip them to use stiff base pins in
CBS-Hytron type T-2 sockel.

Triangular arrangement of base pins is stronger . . . avoids bent
pins. Easy-lo-remember basing layout simulates basing symbol
(see diagram). Polarization makes socket connections foolproof.
You are assured of uniformly optimum characteristics by elec-
tronic control of pulse forming. Thorough aging achieves maxi-
mum stability. You may operate these transistors up to 55°C.
And you can order both CBS-Hytron PT-2A and PT-2S for
immediate delivery.

WRITE FOR DATA. Complete freec data on CBS-Hytron
PT-2A and PT-2S. .. and the T-2 socket . . . are yours for
the asking.

RECEIVING ... TRANSMITTING ...

6

EMITTER  COLLECTOR

CTOR cumzm . (MA

COLLE

o= COLLECTOR VOLTAGE ve (VOL TS

GERMANIUM
CRYSTAL IMPREGNATED

RUGGED CASE

CATWHISKERS ' WELDED
: CONNECTIONS

. TINNED
COPPER-CLAD
STEEL LEAD WIRES
(.015 DIAM.)

NICKEL
SILVER PINS (3)

MECHANICAL FEATURES

. Single-ended construction gives moximum mechonical stability.

. Rugged triangvlar basing design resists sheck ond vibration.

. Dugl-purpose connections permit use of Aexible leads or stiff plug-in base pins.

. Direct soldering of germanium wafer to base support guarantees positive contact,
avoids Aaking. )

. Gloss-filled plastic case ond high-tempercture impregnoting wax @ssure moisture-
resistant, trovble-free operation.

BASING AND SOCKET

N

w

MEASURING CIRCUIT FOR

[ ]
EMITTER  COLLECTOR CBS-HYTRON PT-2S

Base / e ice
® : ]
past AP b
Transistor  Basing Diagram CBS-Hytron C__1 S
Symbol {bottom view) T-2 socket e )
Note similarity of pin layout to that of tran- 2000~
sistor symbol. CBS-MHytron type T-2 tran. l 2
sistor socket features groove to guide pins el
into socket. Also anti-burn-out design to in- oV

sure that base connection of transistor will
always be made first.

L CONSTANT GOLLECTOR . EMITTER CHARACTERISTICS

DISSIPATION »100 MW MAX. | Ve 3 -
reao v voa  CBS-HYTRON PT-25
TYPICAL COLLECTOR [} ' z 3
oMh RACTERISTICS 4
’_rjf CBS HYTRON PT-2A
< p
I/ - -
1"/_/ [
S -& Ly’ tvoLrs)

MANUFACTURERS OF RECEIVING TUBES SINCE 1921
HYTRON RADIO AND ELECTRONICS €O.

2

A Division of Columbia Broadcasting System, Inc,
Main Office: Danvers, Massachusetts

YTRO

SPECIAL-PURPOSE AND TV PICTURE TUBES + GERMANIUM DIODES AND TRANSISTORS

RADIO & TELEVISION NEWS
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“l Read You Fiv

Welcome Words!
Hear them more often

with Hallicrafters

It’s true that Hallicrafters equipment lets you hear
more. It's equally true that you hear better—and are
heard better—when you depend on Hallicrafters
equipment. That's why for twenty years Hallicrafters
has been top favorite with the most critical expert in
the world, the American amateur.

‘ou see, these sets are designed and built specifi-
cally for the ham operator. They are planned with an
amateur’s problems, and pocketbook, in mind. They
enjoy the best reputation in the world with this criti-
cal group of experts. You can be«r why every night in
the vear on the air, Just listen!

Top Selectivity—Low Price! Model $X76. Dual Con-
version Super with 50 kc amplifier for tops in selec-
uvity. 300 ke at 6 db down—3.5 kc at 60 db down.
Giant «i-in. "S" meter. 5401580 ke, 1.72-32 Mc in 4
bands. | r-f. 2 conversion. 2 i-f stages. 5 pos. selectiv-
ity. Phono input jack. 3 watt outpuc. Only $179.50

TVl Suppressed 100 Watter —Model HT20. The
transmitter you ve been waiting for ! Continuous cov-
erage from 1.7 Mc to 30 Mc. Full band switching. no
plug-in coils: choice of 10 crystals. Shielded. filtered
r-f compartment plus low-pass 52 ohm coaxial line
output filter cuts anything over 30 Mc. Only $449.50

A Ham's Dream! Model $X71. Com. Revr. especially
designed for top ham performance. Double conver-
sion. built-in NBFM limiter stage. 538 ke to 35 Mec.
46-56 Mc in 5 bands. Temp. Comp.. voltage reg. | r-f,
2 conversion. w i-f stages. Xtal. filter. w-pos. selece
tivity. 1815 x 875" x 12” deep. Ship. wt. 51 |bs.
115V AC, 11 wbes reg., tect. Only $224.50

Matched Speaker—Maodel R46, The perfect speaker
for SW'. Includes transformer of 500/600-ohn: input.
Voice coil impedance 3.2 ohms. 10” cone. Gives ex-
cellent response for either voice or cw. Heavy con.
struction throughout for vears of service. Black finish.
15" « 107" x 107" deep. Only $19.95

hallicrafters

Chicago 24, lllinois

World’s Leading Manufacturer of Precision Radio and Television

April, 1953
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Mode! 5PE-B Rodox
Super-Eight. Unusual
bass balance in 8-inch
coaxial speaker.
Response 35-13,000 ¢ps
+6 db. 15:20 watts.
Imp: 8 ohms. 1 |b

Alnico ¥V mognet. 527
depth behind mig. panel.
List Price. .. $42.50
Audiophile Net..$25.50

Model 5P12-B Raodax
Twelve. Full ronge
12-inch coaxiol
speaker. Response
35.13,000 ¢ps +6 db.
15-20 watts. Imp:

8 ohms. | ib. Alnico

V magnet. 6%" depth
behind mig. panel,

List Price .. .$45.00
Audiophile Net . . $27.00

Model SP12 Radax
Super-Twelve. Amazing
lows ond highs in 12-
inth coaxial speaker.
Response 30-13,000 cps
db. 25 wotts, Imp:

16 ohms. 3 Ib. Alnico

V¥ magnet. 772" depth
behind mtQ. ponel,

List Price. . .$90.00
Audiophile Net. .$54.00

Model SP15 Rodax
Super-FiHeen. Fullest
range and balance in

1 5-inth ¢oaxiol speaker.
Response 30-13,000

¢cps. 5 db. 30 watts.
Imp: 16 ohms. 5% Ib.
Alnico ¥ magnet.

8% " depth behind

mtg. ponel.

List Price...$120.00
Audiophile Net..$72.00

Enjoy the Range and the Realism

New concepts by E-V create new values
for you in the e¢njoyment of sound
reproduction. Unique Radax principle
and built-in mechanical crossover per-
mit design of the low.frequency cone
and high-frequency axial radiator for
extended optimum bass and treble re-
sponse. Heavier "pound-rated” mag-
gets provide more driving power and
generous distortion damping factors.
These and other E-V quality featurcs
assure more listening pleasure,

Hear them at your E-V Distributor
or Write for FREE Hi-Fi Bulletins

Eledhv’ o

« B

e U.S.A. LQL't‘ Arlob

410 CARROLL ST ©

EAPorl 13 £ 40th st

CONELRAD AND

S EVERYONE knows by now, Conel-
rad (Control of Electromagnetic

| Radiation) is an FCC project to pre-

vent the use, by enemy forces, of the
nation's r.f. sources as navigation aids
in an attack. \While Conrelrad has so
far been publicized in its application
to commercial broadcasting, every
radio service will bave to have its
own Conelrad plan in the near [uture.

At a recent eonference we attended
in Washington, amateur representa-
tives sat down with oflicials of the
FCC, the NCD4A, and the military to
devise a way to apply Conelrad to the
amateur service.

The particular systems of Conel-
rad developed for commercial broad-
casting obviously cannot be applied
to the entire Amateur Radio Service,

although something similar will be
worked out for stations in RACES
(Radio Amateur Civil Emergency

Service). Conelrad, for the hams, will
involve {lashing a “Radio Alert” to all
operating amateur stations, so that all
transmissions can be shut down with
minimum delay. to prevent their use
for direction-finding or homing.

1t was the avowed intention of the
FCC to adapt Conelrad in ways that
would be the least burdensome to the
amateurs. We hams were not called
in to listen to proposed rules and make
comments. Instead, the problems
were handed to us and we were asked
toprovide the proposed rules. The usual
FCC “Notice of Proposed Rule-Mak-
ing" will be issued, and all hams and
amateur groups will have the right to
file comment. Keep in mind, however,
that the National Security Resources
Board and the Department of Defense
will have to pass on Conelrad plans,
and they may demand something more
stringent than what the FCC proposes.

Basically, it will be required that
all active amateur stations be able to
receive the same Radio Alert that will
trigger Conelrad for the bhroadcast
stations. This, as far as FCC is con-
cerned, can mean anything from a
fancy “autocall” gadget to an ordi-
nary a.c.-d.c. set always tuned to a
local broadcaster. Most ham house-
heolds have at least one of these “midg-
ets” around. If an enemy attack is
imminent, the Radio Alert will be
given over all broadcast stations in
the affected region by keying the
carrier, in a simple way, for fifteen
seconds, and sending a 1000-cycle tone
for fifteen seconds. This sequence can
be used to trip an alarm or simply to
attract the listener’s attention. Fol-
lowing a brief Civilian Defense an-
nouncement, the station will move to
its Conelrad frequency. As proposed,

www americanradiohistorv com
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EDITOR

AMATEUR RADIO

it will not be necessary for the ham to
monitor a broadcast station twenty-
four hours a day, but only while he
is operating, and even intermittent
checking (hefore each amateur trans-
mission) of the broadcast carrier will
be satisfactory. If the carrier isn't
there, the ham can check to see what
happened to it. and act accordingly.

The Commission does not at present
prescribe how an amateur shall re-
ceive the alert. It will require him
to be able to receive and act on it.
how he does it will be up to him. No
ham will be forced to own any gadget.

The question of geiting the ama-
teurs back on the air after the “all-
clear” came up for discussion. Conel-
rad itself could do this effectively
but the amateurs themselves sug-
gested that normal operation should
not be resumed until “aflirmatively
authorized” by the FCC. Except for
pre-announced drills, Conelrad will
not be used unless the chips are really
down. In that case, ordinary amateur
operation would have to cease, as it
did after Pearl Harbor. There sould
only be chaos if Conelrad triggered
the hams back on the air while FCC
was trving to implement an order to
shut them down. In the unlikely
event of a “false alarm.” FCC could
at once authorize normal activity.
RACES will continue in any event.

The problem of providing every
amateur with a cheap, foolproof alert-
ing device is a challenge to the tre-
mendous inventiveness of the amateur
body. Many simple automatic-alarm
circuits have been developed, and we
plan to publish late designs. It seems
to us that transistors would be ideal
in this application. A continuously-
running transistor monitor could be
run off a couple of dry cells, would
seldom overheat, burn out, or lose its
power source in an emergency, an im-
portant consideration from the stand-
point of family protection.

The various government experts,
present at the conference, cited the
amateurs’ past record of cooperative-
ness and expressed confidence that
the hams would, as always, act in the
national interest. It was heartening
indeed for us to participate in the dis-
cussions and to observe the FCC's re-
luctance to burden the amateurs un-
duly; its refusal to seek the “easy
way out” by shutting them down pre-
maturely, its procedure of letting the
hams present work out solutions and
proposed rules, and the friendly co-
operation and unanimity on final deci-
sions. The FCC is to be congratu-
lated on their approach to the prob-
lem: a = & - 5 O. R.
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THE ONLY COMPLETE CATALOG FOR
EVERYTHING IN TV, RADIO AND
INDBSTRIAL ELECTRONICS

it's complete
it's value-packed

THE WORLD’S LARGEST STOCKS

e TV and Radio Parts

e Test Instruments

e Hi-Fi and P.A. Equipment
e Custom TV Chassis
e AM, FM Tuners & Radios

® Recorders and Supplies
e Amateur Station Gear
e Builders Supplies

e Equipment for Industry

QUICK

EXPERT
SERVICE

SEND TODAY FOR RADIO’S
LEADING BUYING GUIDE

EASY-PAY TERMS

Take advantage of
ALLIED’s liberal Easy
Payment Plan—Radio’s
best terras—only 109
down, 12 months to pay
—no interest if you pay
in 60 days. Available on
Hi-Fi and P. A. units,
recorders, TV chassis,
test instruments, Ama-
teur gear. etc.

April, 1953

TV & HI-FI SPECIALISTS

To keep up with devel-
opments in TV and
High-Fidelity, look to
ALLIED! Count on us for
all thelatestreleases and
largest stocks of equip-
ment in these important
fields. If it's anything
in Television or High-
Fidelity equipment —we
have it in stock!

. -

A% ! N
Nk | i)
Ererpry,, s 7 !

ie,

get your 1953 m %&: | |
ALLIED

236-PAGE CATALOG

Here’s the one authoritative, complete
Buying Guide to Everything in Electronics—packed
with the world’s largest selections of quality

> equipment at lowest money-saving prices. See

ﬁ B the latest in TV custom chassis, TV antennas
’ & and accessories; AM and FM tuners and radios;
~— High-Fidelity Custom Sound components; latest

P.A. Systems and accessories; recorders;
Amateur receivers, transmitters and station gear;
specialized industrial electronic equipment; test
instruments; builders’ kits; huge listings of parts,
tubes, tools, books —your choice of the world’s
most complete stocks of quality equipment.

ALLIED gives you every buying advantage;
speedy delivery, expert personal help, lowest
prices, liberal time payment terms, assured
satisfaction. Get the latest 1953 ALLIED
Catalog. Keep it handy —and save time and
money. Send for your FREE copy today!

EVERYTHING IN
ELECTRONICS

ALLIED RADIO

World’s Largest Electronic Supply House

ALLIED RADIO CORP., Dept. 1-D-3
833 W. Jackson Blvd., Chicago 7, lllinois

[J Send FREE 236-Page 1953 aLLIED Catalog.
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LPERIOR PERFORIANCE
OF SYLVANIA PICTURETUBES.
OW PEOVED BEYOND ALL DOUBT

- \ —
1
) HERE'S THE LIFE TEST MAGNETIC TUBES Test No. £-5526 I
United States Testing Company Date 10-11-52
“ FULL REPORT! Hoboken, N. J. Engineer A.S.M.
Mfr. Tubes Tested Tubes Failed Point Quality
A 8 3 76
8 8 4 79
C 8 6 62
D 8 4 74
E 8 4 67
-
F 8 5 42
G 8 4 52
H 8 5 30
SYLVANIA 8 0 93
Exhaustive tests by United States Testing Company prove Sylvania HERE ARE
Picture Tubes out-last, out-perform all others tested! THE
® Hour after hour for over 1,400 consecu-  concluded that the averaged overall quali- CONCLUSIONS!
tive hours, Sylvania Picture tubes were ties measured on the Sylvania Tubes were '
tested side by side with tubes of 8 other superior to the averages of the other
manufacturers. The chart at right tells the  brands tested.”®
remarkable performancerecord. Notethat  °United States Testing Company, Inc., Test No. E-5526.
only Sylvania Picture tubes showed no
failures. Here's the conclusion of the U. S. ; We'll be gsladdto send you full clgetzlxils of
i AR : this report. Send your request to Sylvania
Testing .Compal?y Report: “On .the basis Electric Produots Inc.. Department SR-2104.
of an ultimate Life Test Evaluation of the 1740 Broadway, New York 19, N. Y.
eight tubes of cach brand tested, it can be
N "
RADID TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PROOUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT SULBS; PHOTOLAMPS; TELEVISION SEIS &
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THAT’S the way to become an expert Radio or Tele-
vision service man. Study the bedrock theories and
principles. Th2se are vitally important. Nothing can
take their place—not even the most elahorate kits.

Listen to wtat 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 1.C.S. lessons
qualify on both counts.”

I1.C.S. offers :you two new courses in radio and televi-
sion servicing—-one for beginners, the other for experi-
enced amateurs.

# Get yourself on the beam
to the BIG MONEY in

RADIO AND TV

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 example, you get a special book giving char-
acteristics of all tubes used in Radio and Television
receivers.

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

ART
O Commercial Art
0 Magazine and Book

O Heating
O Steam Fitting

O Air Conditioning O Civil Engineering

[ Fashion lllustrating
AUTOMOTIVE

[ Automobile, Mechanic

O Auto-Elec. Technician

O Auto Body Rebuilding
and Refinishing

O Diesel—Gas Engines
AVIATICON

0 Aeronautical Engineering Jr.

3 Aircraft Engine Mechanic

0 Airplane Drifting
BUILDIMG

O Architecture

O Arch. Drafting

O Certified Public Accountant
0O Accounting

O Bookkeeping

O Stenography and Typing
O Secretarial

O Federal Tax

O Business Correspondente
O Personnel and Labor Relations O Electrical Drafting
O Advertising

DRAFT
O Aircraft Drafting

O Managing Small Business
O Sales Management

O Salesmanship

[ Traffic Management

ELECTRICA

O Carpenler Fyreman
O Reading Blueprints
O House Planring

O Analytical Chemistry
O Petroleum—Nat'l Gas
0 Pulp and Paper Making

oL

ineman

BOX 2250-B SCRANTON 9, PENNA.

Without cost or obligation, send me “HOW to SUCCEED" and the booklet about the course BEFORE which | have marked X:

CIVIL, STRUCTURAL O College Preparatory
ENGINEERING

[lustrating O Electrician O Structural Engineering 0O Good English COMMUNICATIONS
0 Cartooning . BUSINESS B Surveying and Mapping MECHANICAL O General Radio
0 Show Card and Sign Lettering [J Business Administration O Structural Drafting AND SHOP O Radio Operation

O Highway Engineering
O Reading Blueprints

£ Concrete Construction
[ Sanitary Englineering

O Architectural Drafting

[J Mechanical Drafting

O Retail Business Management [J Structural Drafting

[ Sheet Metal Drafting i
O Mine Surveying aﬂd Drafting

O Electrical Engineering

O Building Contractor CHEMISTRY O Electrician
O Estimating . O Chemical Engineering O Efectrical Maintenance
O Carpenter ad Mill work O Chemistry O Electrical Dratting

O Electric Power and Light
HIGH SCHOOL

O Stationary Steam Engineering
£ Stationary Fireman
RADIO, TELEVISION,

O Mathematics
0O Commercial

O Radio Servicing—FM

O Television

O Electronics

O Telephone Work
RAILROAD

O Locomotive Engineer

O Diesel Locomotive

O Air Brakes [ Car Inspector

O Railroad Administration
TEXTILE

O Mechanical Engineering

O Industrial Engineeting

O Industrial Supervision

O Foremanship

O Mechanical Drafting

O Machine Design-Drafting

O Machine Shop Practice

O Tool Design

O Industrial Instrumentation
O Machine Shop Inspection

O Reading Blueprints

O Toolmaking

O Gas —Electric Welding

O Heat Treatment—Metallurgy
O Sheet Metal Work

[J Sheet Metal Pattern Drafting
O Retrigeration

[0 Textile Engineering
O Cotton Manufacture
[ Rayon Manufacture
O woolen Manufacture
O Loom Fixing

O Finishing and Dyeing
] Textile Designing

O Combustion Engineering YEAR OF THE SiX
O Diesel—Electric

O Plumbing 0 Plastics [ High School Subjects {0 Electric Light and Power MILLIONTH STUDENT
Name. Age Home Address
City. Zone State Working Hours AM. to P.M.
et Special tuition rates to members of the Armed Forces. Canadian residents send
P coupon lo International Correspondence Schools Canadian, Ltd., Montreal, Canada
April, 1953

11

www americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

EXCLUSIVE

“ADJUSTA-PANEL"

ON EVERY MODEL

Pmerica’s Linest

HOME MUSIC AMPLIFIERS

CROSSOVER CONTROLS

A. LS.

//ON EVERY MODEL

The star of these amozing amplifiers is
the Classic 25, fidelity sans pareil, 25 watt
with complete remote control.

8 COMPLETELY NEW HOME MUSIC MODELS
& Feature Remote (Pontrol

There is absolutely nothing to compare with the brilliant, full-

bodied, “live” tones of the Classic 25 by Newcomb, its unique W ”
"Audi-balance” feature or its beautifully finished complete remote FLETCHER.MUNSON
control with the “Adjusta-panel” to extend shafts for easy cabinet
mounting. All eight models have this exclusive "Adjusta-panel”

feature. A crossover selector simplifies atiainment of correct COMPENSATED BASS & TREBLE
ployback response, includes foreign and domestic frequencies as

well as the pA,E.S. recommended curve. The A.E.S. standard is ON EVERY MODEL
provided on oll eight models. “Fletcher-Munson” compensated
volume control maintains perfect aural balonce on all eight models.
The tremendous range of the Classic 25 power amplifier extends
from below 10 to over 100,000 cycles, o by product of perfection
through-out the audible range from 20 to 20,000 cycles. Response
is flat from below 10 to cbove 30,000. All eight models feature
frequency response 1 db fram 20 through 20,000 cycles or
better. All models but one include a built in, compensated pre-
omplifier to meet needs of wide variety of magnetic and crystal
pickups.

+1 DB 20-20,000

S 4 / v f‘ - . !ﬂ rion M
Exclusive Newcomb features make all eight of these new ampli- OR BETTER
fiers easier to install and make possible savings in cobinetry ond
labor often greater than the cost of the amplifier itself. Investi-
gate all the many advantages of these superb new custom home
amplifiers. Send for detailed information and installation dia-
grams in catalog of all 8 models priced from $39.50 to $269.50
avdiophile net.

@wé 3@ l q}ﬁﬂ “ 51%‘& ﬂ éb COMPENSATED
BUILT IN PRE-AMP

15 years of quality leadership

Dept. F, 6824 Lexington Avenue ° Hollywood 38, California
= RADIO & TELEVISION NEWS
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Look! New small size Adashuf! Radiohms!

After adding required shoft, units
may be converted to swich type
with ndw “Fastatech®,” shown
above. Plain type control, below.

HANDY ADASHAFT KIT

Here's a kit containing a wide
selection of Adashoft radiohms~
an assortment of 14 “AB" con-
trols plus 6 switches and17 shafts.

OW — you can select the new Centralab ““Adashafts”

from a completely new line. All new Adashafts arc in

the popular new smaller size — 15/16"” in diameter. What

is more, you will find there are 43 additional values never

before included in the line, Yes, and there are 10 new
dual-tap models.

If you're looking for a way to speed your service and reduce
your inventory, you'll find Centralab’s new, smaller size
Adashafts the answer,

Centralab Adashaft Radiohms are unique. Their patented
design allows you to casily attach any of nine types of shafts
to a basic control. The control unit has a patented stub shaft
which permits instant, positive locking. You get a solid, well
aligneJ unit every time!

Shafts range from 34" to 10” in length, and include auto
types, insulatir g nylon and many others. In addition, you can
convert these 1nits to a switch type by using the new Cen-
tralab “'Fastatch” type KB line switches.

You'll like the price of cost-saving Adashafts. You pay
for exactly what you need. That means money saved for you
and your custcmers. And they're available in all the vaiues
you use in radio and television service.

Make your Centralab Distributor
headquarters for
exact electronic replacement

April, 1953

See your Centralab distributor
for these new guaranteed servicing controls

Centzalab

A Division of Globe-Union Ine,
Milwaukee 1, Wisconsin
In Canada, 635 Queen Street East, Toranto, Ontario

Centralab Adashaft Radiohms are
among the more than 470 pew
items listed in Centralab’s new
Catalog No. 28. Get your copy of ’
this new 32-page index to the
latest developments in the fast-
changing electronic field. See your
distributor, or use the coupon.

T, M.

n
M CENTRALAB, A Division of Globe-Union Inc.
M 910 E. Keefe Ave., Milwavkee 1, Wisconsin =
|
: Please send me my copy of the new Centralab :
1 Catalog 28 at once and without charge. n
X ]
= Name...ocooveennnnn cereneme e POSIEION e =
= Company. p =
] o
M ADIESS. ettt oo |
] |
= (21 e — State..... =
0 Do o DN N NN N 26 25N o o o ¢ O 2 IO O IO I O
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OF RADIO- TV SERVICE AIDS
ProdJ&g of the Month

Here “all under one roof” is the place to

get all those mighty important radio-TV service
aids! Yes, G-C makes more of these

quality products (and more of them exclu-

sively) than anyone else in the entire
industry. You'll find them all in the big illus-
trated G-C Catalog; if you don’t see

what you want at your favorite parts dis-

tributor, ask him to get them for you. No. 8655

¥  G-C DUPLEX
“TUBE PIN STRAIGHTENER

Handiest tube pin straightener you ever saw!
Straightens pins on both miniature and jumbo
miniature tubes, both 7- and 9-pin types. Preci-
sion made steel dies molded in durable plastic.

List $2.50

-

U .
uj ‘f

O

G:C AMO
MINIATURE TUBE PULLER G-C SPEEDEX
G-C DELUXE Exclusive with G-C. AMO pre- AUTOMATIC

TV ALIGNMENT TooL KIT

Dutable leatherette roll type
case with 16 matched tools.
Tools are finest quality, with
rips of hardened spring steel:
used and approved by leading

vents tube breakage and burned
fingers, spceds up production
and repait. Easy to operate,
works on suction and vacuum,
Press down on rube to pull,
press button to release!

WIRE STRIPPER

New model, fully automatic
with “delayed teturn action”
to prevent Crushing fine
strzanded wires. Single squeeze
action strips both solid and

/

G-C TELEVISION 2-IN-1

6” DUPLEX ALIGNER
All-purpose, for trimmers, LE.
transformers, coils, ewc. Spring
steel tips. screwdeiver and ree
cessed tip for No. 4 and 6

TV se¢ facturers. $15.00 No. 5093 i Lisc S1.65 stranded wire. Interchangeable
lise :;(Iurertnnu acuuress N Sl(()'?r 7-pin ‘“hl‘:§) eiS blades. Other models, studs.
No. 8280 List $12.90 "0 F for 9.pin b No. 766:1 List $8.25 No. 8276 List $0.80
G-C “"SHORTY" TV
ALIGNMENT SCREWDRIVER G-C K-TRAN

G-C TELEVISION 2-IN-1

7" DUPLEX ALIGNER
For No. 4 and 6 studs, color
coded for easy idencification.
Spring steel recessed tips.

No. 8722 Lisc $1.05

G-C TELEVISION 2-IN-1
9 LONG-REACH DUPLEX ALIGNER
For hard-to-get-atc No. 4 and 6
studs, Spring steel recessed
tips, color coded. Unbreakable
plastic,

No. 8721 List $1.25

Only 2" long overall, gets into
cramped spots, under tubes.
etc. Fits No. 4 and 6 studs.
Unbreakatle plastic, spring
steel tips.

No. 8289 List §0.70

TELEVISION ALIGNER
Specially made for K-Tran LF.
Transformer tuner slugs. Bone
fibre with plascic handle. 614"
long.

No. 8727 List $0.85

FRE Write today for G-C’s big illus-
trated Catalog. Shows everything

you need for profitable servicing. Send post-
card now!

z

NEW G-C- LONG ARM TV TooOL

Extra-long-reach for Zenith
sets and others where adjust-
ments are hard to get at. Tool
is 18” long overall,

No. 8821 List $1.50

904 TAYLOR AVENUVUE
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NA. The Model ZZ4A
has excellont gain and is
designed for suburban

areas. Model ZZ6A has ZZoH |
even greater gain and pro-

vides excellent all-channe! NEAR FRINGE
reception in near fringe MODELS
areas,

For near fringe area recep-
tion, the Models ZZ6L and

Z6H are recommended.
Model ZZ6L covers Chan-
nels 2 thru 6, Model ZZ6H
is for Channels 7 thru 13,
Both. antennas offer high
ain  with patterns  and
ront-to-back ratios similar
to cut-to-channel yagis.

TRIO ROTATOR AND
DIRECTION INDICATOR

The TRIO Rotator is America's most
dependable — has two powerful 24
volt motors — one for each direction
of rotation. Absolutely weather:
proof, permanently lubricated. All
motors, shofts and gears mounted on
o rugged, one-piece casting for true
alignment, strength and longer
life. Every TRIO Rotator fully
uaranteed for two years!
geoufiful Direction Indicator
\ has “'finger tip™ control — no
7 need to hold knob for rotation.

9
T Il A touch of the finger starts it
N. L a touch stops it!

% TRIO

TRIO MANUFACTURING

April, 1953

with Sensational New

RIO ZIG

TV ANTENNAS

ZRAG

Patent Pending

From ultra-ulira fringe to metropolitan
areas, the sensational new TRIO ZI1G-ZAG TV Antennas
are providing clear, enjoyable TV pictures.

Enthusiastic reports are pouring in from across
the nation, testifying 1o the high efficiency of
the new, exclusive TRIO ZIG-ZAG TV Antenna design.

Yes, results — not mere claims —

have made the TRIO Z1G-ZAG America’s

FRINGE MODELS
Models ZZ8L and ZZ8H

were designed for normal
fringe area reception and
provide clear, snow-free
pictures. Forward lobe pat-
terns and front-to-back ra-
tios are similor to @ good
single channel, multi-ele-
ment yagi. -y

X &
e X
Al "
- \
i, 7=
N

ZZ12L and ZZ16H are
stacked for all VHF Chan.
ne! Reception

COMPANY .

www americanradiohistorv. com

3
$
ZZeH

most wanted TV antenna!

ZZ16H

ULTRA FRINGE MODELS

The extremely high gains of the ZZ12L
and the ZZ16H models provide un-
equalled reception in ultra-fringe areas.
Model ZZ12L covers Channels 2 thru
6 and Model ZZ16H, Channels 7 thru
13, These two models when stacked, are
fed with only one 300 ohm line and pro-
vide ALL VHF CHANNEL RECEP-
TION. Line match is excellent and front-
to-back ratios are vnusually high.

* To provide even greater strength, TRIO Antennas
now have stamped steel efement clamps.

GRIGGSVILLE, ILLINOIS
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Multiply your sales
wilhj '

(AUTOMATIC
IMPEDANCE
MATCH)

No More “GHOSTS”

AIM eliminates all ghosts
due to multi-path reflec-
tions.

No More “WEAK"
Pictures /"

AIM increases db gain |
up to 8097 signal strength '\
increase. (Extremely high
signal-to-noise ratio!)

No More PICTURE
Flutter

AIM balances antenna

system! Stops standing

waves, line surges, distor- 2
tions. 13 matching stubs

in one!

ALM hits the

PERFECT Vision Bullseye!
Easy, simple installation at receiver. Aim is not
just a wave trap or booster, NOT a twin lead
stub. A-1-M automatic impedance match auto-
matically matches antenna lead-in with receiver

impedance for all frequencies, for VHF and UHF,
List Price $2.95

ACT NOW! Handy counter display kits
One sale means 20 more.
Write today!

P

RYTEL ELECTRONICS MFG. CO.

9820 Irwin Avenue ¢ Inglewood, Californla
18

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THE WASHINGTON REPCRT on the
state of communications in the na-
tion, prepared annually by the Com-
mission and its able staff, this year
| reveals a host of startling facts. For
the first time, we are told, the num-
ber of radio authorizations on the
FCC books has exceeded the 1-mil-
lion mark.

Noted, too, is the fact that there are
now forty-five times more nonbroad-
cast stations than there are broad-
casters. More than 200,000 authoriza-
tions are now held by public agencies
and by private industry and individ-
uals, as compared to less than
5000 in the broadcasting camp. And
the nonbroadcast figures do not in-
dicate the actual number of trans-
mitters involved, since a single au-
thorization, as in the case of a police
or fire department, railroad company,
and so on, can cover many portable
or mobile transmitters. Thus. it was
said, the safety and special radio
services collectively represent nearly
540,000 transmitters operating on the
land., on the sea, and in the air.

The safety group with nearly 80,-
000 authorizations, covers the use of
nearly 190,000 transmitters by the
aeronautical (42,000 transmitters),
marine (35.000), police (81.000), fire
(11,000), forestry-conservation (14,
000), highway maintenance (4200),
special emergency (1900) and state
guard radio services (140). The in-
dustrial group, the record shows, has
nearly 14,000 authorizations, cover-
ing the use of more than 90,000 trans-
mitters by the power (51,000), petro-
leum (15,000), forest products (5200),
special industrial (15,000), low power
industrial (2300), relay press (nearly
450), motion picture {(nearly 200),
agriculture (10) and radio-location
services (11). In the land transpor-
tation group, nearly 6500 authoriza-
tions are indicated, covering the use
of about 145,000 transmitters: by the
railroad (9000), urban transit (1700),
intercity bus (400), taxicab (125,000),
| highway truck (3200), automobile
emergency (1500) and citizens radio
| (3000). More than 113.000 authoriza-
tions covering about the same num-
| ber of transmitters, have been
| awarded to hams.
| In addition, more than 800,000 offi-
lcia] radio-op authorizations are out-
standing; these include 679.000 com-
mercial grants and the 113,000 to ama-
teurs.

WwWWW americanradiohistorv com

Reviewing the effectiveness of the
public safety radio services, the re-
port notes that one of the most pro-
gressive new facilities has been the
highway maintenance setup. The use
of radio by highway departments has
made it possible to dispatch prompt-
ly equipment to clear road obstruc-
tions such as wrecked autos, fallen
rocks, road and bridge washouts. By
equipping the mobile highway vehicles
with radio it has been possible to di-
rect their operation very closely to
insure maximum service. Through the
use of radio, the FCC noted, many
licensees have been able to demon-
strate that the total cost of such in-
stallations can be recovered in from
one to two years, through improved
supervision and utilization of road
construction equipment and personnel.

According to the Commission, inter-
ference complaints required more
than 10,000 field investigations dur-
ing '52 or almost 500 over the '51
figure, with most of the problems re-
volving about TVI; specifically 6800
cases were reported. Illegal radio
stations were another source of trou-
ble, with 114 spotted. The growing
problem of interference has prompted
an intensive campaign to curb radia-
tions, which have become particularly
troublesome because of their effect on
TV chassis. Devices found to be espe-
cially annoying have been arc weld-
ers, garage-door openers and similar
remote control devices, electric razors.
heating blankets and pads, fluorescent
lights, auto ignition systems, and even

oscillating record players. At Blout-
ville, Tennessee, the Commission
noted, a homemade record player

radiated so strongly that aircraft 15
miles away picked up the disturbance.
To stop potential radiation at the
source, the Commission has estab-
lished standards for some devices
(diathermy and industrial heating)
and suggested means of control for
many types of equipment. The former
can be submitted to the federal agen-
cy for type approval and other equip-
ment can be offered for fype accept-
ance, the report indicated. This pro-
gram, it was felt. should serve to eli-
minate many of the basic and most
troublesome types of interference.

IN ANOTHER FCC REPORT, issued
in accordance with the revised Com-
munications Act (provided in the Mc-
Farland Act), it was disclosed that

RADIO & TELEVISION NEWS
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SERVICEMANS DIARY. . ..byBen Grim

-, T "'.5’
AFTER HE TACKLED THE ff""//@
CAR, LAST YEAR WE HAD WERE 5TILL SENDING

THE ONLY CAR IN TOWN CLOTHES TO THE LAUNDRY

WITH 3 REVERSE GEARS AND A, SINCE HE FIXED THE

WASHING e

o
MACHINE wzj

LASTMONTH. €,

WHY PAY A SERVICE-
MAN 5 BUCKS FOR
A SIMPLE ADJUSTMENT
| CAN MAKE MYSELF 2
WHILE I'M AT IT, ¢

THINK I'tL JUST TIGHTEN

A
THESE L0955 5CREWS
I. o o' K INSIDE! '
THATLL BE*2092 FOR
A COMPLETE ALIGNMENT
INSIDE €, \ JOB. SOMEONE (HANGED |
j e |/ ALL THE ADJUSTMENTS |
PROVES

wHY

[Sprogueﬂ molding keeps the high

purity paper ard foil windings un-
tontaminated during manulacture.

N~ BEAUTY TELECAPS
'\chK ARE TOPS!

Molded dry into their tough non-flammable Bakelite
phenolic cases, Sprague Black Beauty Telecaps are mineral-
oil”* impregnated through a tiny metal eyelet under high
[“’"’"‘“' conitiugitn "”"‘""’] vacuum after molding—the same as expensive metal-encased

This exclusive hollow
eyelet terminal permits
Ol impregnation after
the capacitor Is mo ded.

vsed only In costly, large metai. .

oil-filled jobs! No dust or moisture can contaminate the
capacitor sections. This exclusive Sprague dry assembly
process assures maximum insulation resistance, superior ca-
pacitance stability and capacitance retracef, plus l-o-n-g life
under high heat (185°F) and humidiry.

encosed ¢apocitors.

More than 250 million Black Beauties are on the job
today! Used in the most critical TV and radio circuirs, they
have an unprecedented failure-free service record.

Ask for these Black Beauty Capacitors by name and
accept no substitute. T'here is no uiher capacitor just as good.”

Do you have the new Sprague TV Replacement Capacitor
Manual? If not, write today to: Sprague Products Company,
51 Marshall Street, North Adams, Massachusertts.

“All units from 600 to 12,500 volts arc mincral-oil impregnated.

tOnly Sprague Black Beautics consistently return to the same capacitance at the
same temperature time after time,

SPRAGUE PRODUCTS CCMPANY IS THE DISTRIBUTORS® DIVISION OF SPRAGUE ELECTRIC COMPANY
April, 1953 17
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WRITE FOR COMPLETE PRICE
AND CATALOG INFORMATION — Dept. P-53

YOU are completely
protected when you buy,
sell or install waLsco.
Every model is now a
“proven performer”. ..
thoroughly tested and
endorsed in all the new
UHF-VHF areas. Designed
for all present and fature
channels. The best high
gain, all channel
performance and a model
to fit every installation

Protect your profit ...

eliminate costly call-backs.

Install wALSCO, America’s
most dependable TV
antennas. It's like

money in the bank!

WALSCO

Walter L. Schott Co.

3225 Exposition Place
Los Angeles 18, Calif.
Overseas Representative:

Ad Auriema, Inc,, 89 Broad St.,
New York 4,N.Y.

www americanradiohistorv.com

at the end of ’52, 1000 broadcast ap-
plications were still pending, and
some of the station requests were be-
coming really ancient items. In 1944,
KARM of Fresno, California, asked
permission to change its frequency
from 1430 to 1030 kc. Because of the
still-pending decision on the seven-
vear clear-channel and daytime sky-
wave case, this request and 77 others,
too, are still waiting for action.
wWOWwWOQO, in Ft. Wayne, who asked for
permission to use 50 kilowatts with a
directional antenna about six years
ago, is also waiting for a decision, de-
laved because of an anti-trust in-
vestigation of the station's licensee,
and a review of the proposed antenna
tower and its possible air hazard
height and location.

WITH OVER 200 new TV authoriza-
tions now on the books, and a surge
of grants on the way, it appears as if
the early summer may sce as many
as 500 approvals recorded. During the
first few weeks of the new year, the
active hearing group sent out OK's
for nearly 100 stations, and this rec-
ord will be broken soon.

As this colummn is being written, all
but two states (New Hampshire and
Vermont) have TV and they’ll prob-
ably have video-facility grants soon,
too. The continued broad distribution
of new TVers is strikingly illustrated
in the listing appearing on page 74 of
this issue. It will be noted that many
western states without any TV are
now among those in the approved
column; Montana. to illustrate, has
received three standard-band grants
for Channels 4. 5, and 8. New Mexico
will have a Channel 2 station, and
Wyoming is now scheduled to be the
home of a Channel 5 transmitter. An
ultra-high station (26) has been al-
loted to Chicago, and in Fargo, North
Dakota, a Channel 6 station will be
placed on the air soon.

A BUDGET OF OVER $8-MILLION,
to run the Conimission during the
fiscal vear of ‘54, was submitted by
former President Truman just before
he left office. More than $1.5-million
of the funds were said to be for radio-
monitoring and direction-finding. For
the broadcast division, $1.667,074 is
heing sought; for applied technical re-
search and frequency allocation ac-
tivities, nearly $500.000; for safety
and special radio services, over $700.-
000; and for executive stall operation,
over Sl.million and a half. A boost
of nearly 8500.000 appears in the
broadcast request to take care of the
additional examiner teams that will
be required to process the new sta-
fion applications; such a team con-
sists of an attornev, engineer, ac-
countant. clerical help, and the exam-
iner. Currently there are 10 exam-
iner teams; the additional f{unds
should make it possible to hire an-
other 10 teams.

TV was described as a key medium,
(Continued on page 138)
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RCOF CASE
Length .
Width ...

Mounting ..
Screws .
Cutout ...
Unit weight

RC-50 CASE
[ - 7
veern 1 B/8
.25/16
15716
o 16232
.11/2 Dla.
Unit Weight ........80z%

Length

Height
Mounting
Screws ...

SM CASE
L. 11/18
e 1/2
e 29732
.4-40 FIL,
RS- T S

Length .
width ...
Helght ...
SCrew .o
Unit Weight ...

The impedance rotings ore
listed in standord monner.
Obviously, ¢ tronsformer with
0 15,000 ohm primory imped-
ance can opsrate from © tube
representing o source imped-
once of 7700 shms, etc. In
aeddition, trensformers con be
vied for applicotions differ-
ing considerably. from those
shown, keeping in mind that
impedance rotic is <onstont.
Lower saurce Impedance will
improve response ond level
rotings . . . higher source im-
pedonce will reduce frequency
ronge and level roting.

for Stock Hermetically Sealed Components

MINIATURE AUDIO UNITS...RCOF CASE

Application

MIL
Type

Pri. Imp.
Ohms

Sec. Imp.
Ghms

DC in Response
Pri., MA = 2db. {Cyc.) dbm

Max. |evel

List
Price

Mike, pickup, llne to grid

TFLALOYY

50,200 CT, 500 CT*

50,000

0  50-10,000 =15

$16.50

Mike to grid

TFLALLYY

82

135,000

50 250-8,000 +21

16.00

Single plate to single grid

TFLALSYY

15,000

60,000

0 50-10,000 + 6

13.50

Single plate to single grid,
DC In Prl.

TFIALSYY

15,000

60,000

4 200-10,000 +14

13.50

Single plate to P.P. grids

TFIALSYY

15,000

95,000 CT

0  50-10,000 + 5

15.50

Single plate to P.P. grids,
DC in Pri.

TFIA1SYY

15,000

95,000 split 4

200-10,000 +11

16.00

Single or P.P. plates to line

TFIA13YY

20,000 CT

150/600

200-10,000 -+21

16.50

Mixing and matching

TFLALGYY

150,600

600 CT

+ 8

15.50

82/41:1 Input to grid

TFLA10YY

150/600

1 meg.

200-3,000 (4db.) +10

16.50

10:1 single plate to single
grid

TFIALSYY

10,000

1 meg.

P
0 50-10,000
[}
o}

200-3.000 (4db.) +10

15.00

Reactor

TF1A20YY

300 Henries-0 DC, 50 Menries-3 Ma. DC, 6,000 Okms.

12.00

COMPACT AU

Application

MiL
Type

Pri. 1mp.
Ohms

Sec, Imp.
Ohms

DIO UNITS...RC-50 CASE

bC in Response
Pri., MA = 2db_(Cyc.} dbm

Max. level

List
Price

Single plate to 2 grids, can
also be used for P.P. plates

TF1A15YY

15,000 split

80,000 split 0

30-20,000 +12

$20.00

Single plate to P.P. grids,
DC in Pri.

TF1ALS5YY

15,000

80,000 spiit 8

100-20,000 +23

23.00

Singte plate to multiple line

TFLAL3YY

15,000

50,200,
125/500°"

8  50-20,000 +23

21.00

P.P. plates to multiple line

TF1A13YY

30,000 split

50,200,
125/500°"

8  30-20,000 +19
BAL.

20.00

Reactor

TF1A20YY

450 Hys.-0 DC, 250 Hys.-5 Ma. DC, 6000 ohms .
65 Hys.-10 Ma. DC, 1500 ohms.

15.00

® & & ¢ 9 % 0 0 0 0 0 00

SUBMINIATURE AUDIO UNITS...SM CASE

Application

MIL
Type

eri. Imp.
Ohms

Sec. Imp.
Ohms

DC in Response
Pri., MA == 2db. (Cyc.) dom

Max. level

List
Price

Input to grid

TF1A10YY.

50 **

62,500

0 150-10,000 +13

$13.00

Single plate to single grid,
3:1

TF1A15YY

10,000

90,000

0 300-10,000 413

13.00

Single plate to line

TF1A13YY

10,000°*°*

200

3 300-10,000 +13

13.00

Single plate to low
Impedance

TF1A13YY

30,000

50

1 300-10,000 +15

13.00

Single plate to low
impedance

TF1A13YY

100,000

60

.5 300-10,000 + 6

13.00

Reactor

TF1A20YY

100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms.

11.00

* 200 ohm termination can be used for 150 chms or 250 chms, 500 ohm termination can be used for 600 chms.
** 200 ohm termination can be used for 150 ohms or 250 ohms, 125/500 ohm termination ¢an be used for 150,600 ohms.

*** can be used with higher source impedances, with corresponding reduction in frequency range. With 200 ochm source,
secondary impedance becomes 250,000 chms ... loaded response is --4 db. at 300 cycles.

+*+*¢an be used for 500 ohm load . .. 25,000 ohm primary impedance .

150 VARICK STREET

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.

NEW YORK 13,

.. 15 Ma. DC.

N. Y.

CABLES: “‘ARLAB"
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HE manufacturer in a continuous

process industry faces a serious prob-

lem today. His costs are made up
of raw material, labor, overhead and
taxes; his income is directly affected by
the prevailing price level. In today’s
situation, with costs rising generally, it
is a disturbing fact that the price level
has not moved correspondingly. This
situation has resulted in higher “break-
even” operating levels for more and
more industries. In examining ways and
means of reducing costs, the manufac-
turer finds that he has no control over
taxes, and little contro! of overhead
and labor. The one quantity which can
spell the difference between profit and
loss is the cost of his raw material.

Virtually all of the raw materials
entering into the manufacturing proc-
ess are purchased on a weight basis,
but the majority of finished goods is
sold on a unit basis. Thus, control of
the weight per unit becomes a vitally
important factor. Since a unit—wheth-
er it be a filing cabinet, a plastic table
cloth or an automobile tire—is finished
to a given dimension, it constitutes a
fixed area of material used in its fabri-
cation. Thus, the finished weight is a
direct function of the weight-per-unit
area.

The availability of radioisotopes,
which are essentially a by-product of
the nation’s atomic energy program,
has opened up a whole new field of in-
strumentation. These radioactive mate-
rials have the property of extreme sta-
bility in the nature of their radiations.
This means that it has become possible
for the first time to construct noncon-

APRIL, 1953

BETA

Fig. 1. Consoles which house
the electronic circuitry for
dual beta gauge installation.

instruments which read the

tacting
quantity “weight-per-unit area” direct-
ly. The use of beta radiation in a suit-
ably designed gauge will give the same

information that is obtainable by
cutting out a sample of material, deter-
mining its area, and weighing it in a
chemical balance. The importance of the
information obtainable from measure-
ments with a balance is readily appar-
ent in plastic film and coated fabric
industries. In many instances, a fes-
tooning stack has been installed to give
the machine operator time to die out a
sample of the material which he then
places in a balance to determine the
square-yard weight. The machine oper-
ator makes adjustments in accordance
with the information obtained from this
sample. His conclusions concerning the
adjustments required are about as ef-
fective as predicting the outcome of a
presidential election after interviewing
one thousand voters. This is because the
operator has no way of knowing at

Fiq. 2. Basic elements of a beta radia-
tion gauge., Material being measured
is interposed between the radioactive
source and the radlation detector.

AMALER

arwie T
ke ouTaee

R

RADIO-ELECTRONIC
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RADIATION

GAUGING METHODS

By GEORGE B. FOSTER

Technical Director
Industrial Nucleonics Corporation

The weight-per-unit area of a material made in
a continuous process can be accurately measured

and controlled by means of beta radiation gauges.

what point on the nermal cyclical proc-
ess variation he cut his sample.

The use of a gauge which reads the
weight-per-unit area continuously, im-
mediately, and at any point across the
sheet permits control of the process to
tolerances which are dictated only by
the limitations of the machine. To
achieve this control a continuous record
of the material weight, as produced.
must be available. In order to have
meaning, this record must be both ac-
curate and reliable. It must not rely
upon the skill or memory of a machine
operator to make adjustments at peri-
odic intervals. The accuracy of the in-
strument must be independent of plant
environment or gauge operating condi-
tions. In particular, it must not be
dependent upon an instrument techni-
cian who is required to insert standard
samples, or adjust “zero set,” “‘calibrate
control,” or “deflection sensitivity” con-
trols.

In determining the operating charac-
teristics which would meet the require-
ments of the continuous process indus-
tries, beta gauge designers spent a
great deal of time interviewing engi-
neers, production men and quality con-
trol managers who would be concerned
with the results of an improved instru-
mentation program. Their experience
with contacting, capacitance, and mag-
netic-reluctance gauging equipment all
pointed to the necessity for reliability,
accuracy and trouble-free operation.
These objectives have been achieved.
There is now available to industries
processing sheet materials an instru-
ment that will measure and record their
products on direct-reading scales, and
with automatic standardization which
maintains an accuracy of 1%.

Figure 2 shows the basic elements
of a beta radiation gauge. A source of

ENGINEERING 3
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Fig. 3.

Typical dual installation on a coated textile calendering

machine. Source and detector are mounted on a transverse carriage.

radiation shines upward toward the de-
tector. The amount of radiation reach-
ing the detector is a function of the
weight of material interposed between
the detector and the source. Within
certain limitations, the nature of the
material does not affect the reading of
the basic quantity, weight-per-unit
area. This permits calibration of the
instrument in discrete increments of
weight, as opposed to ‘“deflection from
zero” presentation. The latter depends
upon the machine operator’s judgment
while the former constitutes a measure-
ment standard.

An instrument of this type, which is
capable of giving direct readings of
square-yard weight, is useful only to
the extent that its readings can be
trusted for their accuracy. No matter
how useful the information may be, if
it cannot be relied upon 1009 of the
time, such an instrument has only n.nr-
ginal utility. An analogy might be
drawn between this type of instrumen-
tation and the operation of a calculat-

Fig. 4. The absorption characteristic
typical of beta-emitting radiosotopes.

RELATIVE DETECTOR RESPONSE
IN ARBITRARY UNITS

w
Weight / umit orea (mg/sq cm!

1 RADIO-ELECTRONIC ENGINEERING

ing machine. It would not matter how
easily and rapidly the solution to com-
plex accounting problems could be ob-
tained with such a machine unless it
could be relied upon to give correct
answers every time. If it gave correct
answers almost all of the time, such a
machine would not be employed in the
computation of balance sheets or im-
portant accounting information. The
answers would be worked out in long-
hand, however laboriously, in order to
insure their reliability. Errors in an
instrument employed for continuous
process control cannot be tolerated any
more than they would be permitted in
the accountant’s calculating machine.
The results would be equally costly.

Figure 4 shows the absorption char-
acteristic typical of beta-emitting ra-
dioisotopes. The function of the relative
absorption of the beta particles vs.
absorber weight is peculiar to the
isotope used and is determined solely
by the energy spectrum resulting from
the decay scheme of the parent element.
Strontium 90, one of the industrially
useful beta emitters, is particularly at-
tractive beause of its long half-life and
good penetrating ability. This isotope,
with a half-life of 25 years, will provide
measurements of plastic material up to
a thickness of .2” and up to .030” of
steel. While the absolute level of the
radiation is decreasing continually at
a rate determined by the half-life, the
function of the relative absorption vs.
sample weight remains a constant. This
relationship is expressed:

IF'=1 (em® 4 e#:* 4., .4 e#s®)
where | represents the response in the
detector of radiation at any weight-
per-unit area w, I, represents the re-
sponse in the detector with no absorber
between the source of radiation and the
detector, and m;, #. . . . #a Tepresent

www americanradiohistorv com

absorption coefficients peculiar to the
isotope employed. Through the use of
suitable instrumentation, readings of
the ratio of the absorbed to the unab-
sorbed radiation may be obtained inde-
pendently of the absolute level of the
radiation. Since the terms e and # are
constants, the readings become a fune-
tion only of w, the weight-per-unit
area, which is the quantity being meas-
ured. The response of the detector is
shown to have been reduced to a quan-
tity of 80% that of the initial value
in the second curve of Fig. 4, with this
unattenuated response designated [,
Such an attenuation could have oc-
curred, for example, through the natu-
ral decay of the isotope used. Suitable
circuitry must be provided to effect the
compensation necessary to cancel these
changes in amplitude as they affect
the instrument readings.

A typical dual installation on a
coated textile calendering machine is
illustrated in Figs. 1 and 3. The use of
two gauging elements provides contin-
uous indication of the levelness of the
sheet as produced. Readings from each
detector are combined on a two-pen
strip chart indicator-recorder. Use of
different colored inks provides differ-
entiation between the traces. Gauging
elements are mounted on a traversing
carriage supported by a heavy beam
structure. The operator may select at
will the point across the web which he
desires to measure. This traversing
feature also makes it possible to obtain
information on the profile of the sheet.

A typical trace from a dual instal-
lation shows good operation of a cal-
endering process through routine use
of beta gauge instrumentation. The
absence of sample holes, which is par-
ticularly noticeable on such a chart,
represents a considerable saving in
material which was formerly wasted in
cutting samples.

The single-pen chart trace in Fig. 6
was taken from a tire fabric calender
by using the beta gauge as an indicat-
ing device only, and not as a controlling
instrument. A wide eyelical variation
oceurs shortly after restarting the cal-
ender following a period of shutdown.
The sharp swing to light weight, which
shows up shortly after restarting, is
due to the squeeze that was exerted on
the section of material left in the pinch
between the rolls during the shutdown.
The wide bandwidth of repetitive vari-
ation was determined to have been
caused by roll eccentricity resulting
from temperature distortion of the
volls while stopped. It is apparent that
this bandwidth slowly narrows as a
more even circumferential temperature
distribution is achieved. A residual
bandwidth remains due to residual roll
eccentricity and bearing run-out. The
difficulty which a machine operator
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would have in controlling the process
illustrated, if he were to rely upon cut-
ting out samples, can be readily appre-
ciated. He would have no way of deter-
mining whether the sample was cut at
the peak of a “zig” or a “zag” or at the
average weight.

Improvement in the operation of a
machine process is readily apparent in
the frequency distribution curves of
Fig. 5. The curve of operation prior
te beta gauge control showed that ma-
terial was produced as much as .16
pounds per square yvard below specifi-
cation.

The foregoing illustrations have
shown the utilization of this instrumen-
tation in the plastics, textile and tire
industries. Emphasis has been placed
on readings of square-yard weight as
a process control parameter. However,
this same technique may be applied
with equal effectiveness to those indus-
tries in which thickness is the tradi-
tional specification. It is a fortunate
coincidence that the metal industries
are processing materials of essentially
constant density. A ecalibration of the
beta gauge in terms of thickness is both
practical and accurate, provided the
material being measured is of a known
and constant density. Thus, instru-
ments are currently being used for the
control of precision-rolled metal foils
to an accuracy of 20 microinches. The
extension of beta radiation gauging
methods to the volum production of
cold-rolled steel strip stock will find
wide application in the steel industry
with the first signs of a buyer’s market.
Commercial tolerances of *+10% will
not sell steel when *+29% is attainable.

In many ways, the technique of man-
ufacturing a wide variety of products
must be considered an art today. One
of the more spectacular applications of
beta radiation gauges to process con-

ator onto direct-reading scales. It is no
longer necessary to wait for Old Gus
to put his finger into the glue pot before
making proper machine adjustments.
The first gauge reads the weight of
the base fabric. The second gauge reads
the weight of the base fabric after the
application of the glue coating. A sub-
tracting recorder indicates directly in
pounds per ream the weight of glue
applied. Further down the line, a gauge
measures the weight of this combina-
tion after a drying process is used and
a subtracting recorder reads the drying
rate. A fourth instrument, reading the
finished weight after the application
of sizing glue, provides the informa-
tion required to obtain a reading of the
sizing glue alone. The availability of
continuous records has provided man-
agement with a precision tool for the
control of the process and an accurate
measure of the costs.

Several basic questions must be an-
swered before this new measurement
technique can logically be applied to
process control by the manufacturer.
There must be a recognition of the fact
that the variations in his product are
of sufficient magnitude to constitute a
serious limitation to the standards of
quality which he can maintain. In those
companies which have followed a con-
sistent program of quality control.
there are records which can demon-
strate the existence of significant prob-
lems in process control. In other compa-
nies, this evidence has been made avail-
able only indirectly in the form of cus-
tomer complaints and the rejection of
material. A further consideration is
the necessity for any instrumentation
program to be able to assure accurate
and reliable information on the proc-
ess. Strip chart records of production
must be accepted as the measurement
standard not only by the machine oper-

===t e

HHH

PERCENT OF OPERATING TIME

LIGHT HEAVY
DEVIATION FROM SPECIFICATION-LBS./ Y02

Fig. 5. Frequency distribution curves
showing the close process control at-
tainable with beta radiation gauging.

dustries has shown that such savings
are not merely projected or theoreti-
cal but are being achieved on a month-
to-month basis.

To measure means the ability to con-
trol, and automatic process control has
been achieved through the use of beta
radiation gauging. It is a serious step
to entrust the control of one's process
to a gauge which supplants the twenty
vears’ experience of the machine opera-
tor. Standards of reliability and accu-
racy required of an instrument that is
to perform the function of automatic
process control are very high. The beta
gauge has met these standards. @

Fig. 6. Single-pen chart trace taken
from a tire fabric calender using the
gauge for indication only. not for
control, The upper portion shows de-
creased cyclical fluctuations due to
more even temperature distribution
in rolls after calender was started.

trol may be seen in the coated abrasive ator but also by the production, ac- e | T i [ |
industry. This process invelves the counting, quality control and sales de-

application of “maker” glue to a paper partments. :

or fabric base, the deposition of an The most important factor to be con- | : .

abrasive grit, a drying sequence, and sidered is the ability of this new meas- | —=

the application of sizing glue. The op- urement technique to assure the pro- e Ty

eration is characterized by the term duction of a better product at lower o e

“100% scrap.” This means that if the cost. In a process in which the machine [ =

control of the process is inadequate at characteristics require the setting of a | = |
any point along the line, the total in- nominal specification 15% above the R 1#0 G AT e
vestment in material and machine time minimum acceptable weight-per-unit = ] )
is lost. The cost of the cloth base is area, this percentage can be reduced by

not only augmented by the amount of aeccurate instrumentation. Take the

the glue and grit applied but a rejected case of a machine with a normal cycli-

roll will not even burn satisfactorily; c¢al variation of *5%, a 5% safety s —] B
the reject roll must be stored until factor, and a gauging accuracy of 5%. | |

someone can be obtained and paid to An immediate reduction of 4% in the et o orl o

remove the debris from the premises. specification can be achieved with a [~ %% fABrc maie cALENOER

Beta gauges applied at every point in  gauge of 19 accuracy. When applied i L1

the process have afforded spectacular to a process involving an output of : = - — b
savings both in improved quality and several million dollars annually, this =

reduction of scerap material. These saving rapidly mounts into hundreds of

gauges have, in effect, projected the thousands of dollars. Experience in the : T

art and experience of the machine oper- rubber, plastics, abrasive and steel in- c‘uim“nm'tlm
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TELEMETERING

CONVERTER

CALIBRATION

By
EDWIN N. KAUFMAN

TELEMETERING converter is a
device that receives the output of a
transducer and converts it into a

d.c. signal which varies from 0 to 5 voits
over the operating range. Such a con-
verter is usually electronic, and is used
with transducers which are incapable
of providing the 0 to 5 volts d.c. neces-
sary to frequency-modulate the center
frequency of a subcarrier oscillator.

There are six types of converters in
general use:

The thermocouple converter either
produces a direct output of 0 to 5 volts
or mechanically positions a potentiom-
eter divider which in turn is placed
across a stabilized supply of B wvolts,
providing an output proportional to the
input signal.

The frequency type of converter is in-
sensitive to voltage amplitude over a
wide range but produces a d.c. output

Fig. 1. (A) Voltage and direction-
sensing converter. (B) Capacity (fuel
quantity) converter calibration.
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Test bench arrenged for converter calibration.

Equipment and techniques which are used in converter

calibration, and the accuracy which can be achieved.

voltage proportional to the input fre-
quency. It is used either with fuel flow
transducers, which produce an a.c. fre-
quency in proportion to fuel flow, or
with a.c.-producing tachometer gener-
ators.

The strain gauge converter, some-
times called a carrier system, is sensitive
to a.c. voltages, the amplitude of which
cause a proportional d.c. output voltage.
It is used for many purposes from fluid
and gas pressure measurements to
strain measurements of the missile
frame and airfoil.

The voltage and direction-gensing con-
verter is used in conjunction with auto-
pilot systems and with rate gyros. A
rate gyro is a device that provides a
signal proportional to the speed with
which it is rotated; it can be used to
indicate missile roll, pitch, and yaw.
The output voltage also shifts phase in
reference to a reference voltage, and
this phase shift is detected to provide a
“sensing” or direction-of-motion signal.
Instead of ranging between 0 to b volts
d.c., the converter output ranges about
a center point of 2.5 volts. Changes in
the rate of rotation cause the voltage to
rise or fall. Normally, clockwise motion
produces a rising voltage while counter-
clockwise motion produces a falling
voltage. It can be seen that the output
voltage indicates the direction as well
as the rate of motion.

The capacity converter transfers a
function such as fuel quantity into po-
tentiometer divider motion. The capac-
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ity transducer is an “air” capacitor
placed in a fuel or oil tank. As the fuel
or oil level decreases, the dielectric con-
stant of the condenser decreases, there-
by lowering the capacity of the conden-
ser; thus, the level of oil or gas in the
tank can be measured as a capacity
function,

The potentiometer divider converts
mechanical motion into a change of po-
tentiometer slider position.

In dealing with these converters, it is
necessary to establish the accuracy of
calibration that is desired, and then to
consider the cost of calibrating to this
accuracy. In many cases, the standard
of accuracy will be relaxed when the
cost of equipment is determined, and
the fact is recognized that the over-all
typical telemetering system accuracy is
only rated *=4%.

Calibration of these converters can
best be explained by discussing each
converter individually.

The thermocouple converter requires,
for the input, an accurately known
source of d.c. millivolts. This can be
obtained by one of two methods. The
first, which the author employed, is to
use a Helipot potentiometer and series
resistor across a 1.6-volt dry cell, and to
use an indicating millivolt potentiome-
ter to show the input voltage accurately.
This will provide an input accuracy on
the order of % to 1%, depending on the
indicating potentiometer. A less expen-
sive way is to use a General Radio Mi-
crovolter (Model 546). However, if this
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is done, the meter on the Microvolter
cannot be used. Instead, a 1% d.c. volt-
meter must be used to adjust the input
voltage accurately. It will provide an
over-all input accuracy of 3%. It should
be realized that the total accuracy of
measurement will be approximately the
input accuracy squared, added to the
output accuracy squared, and the square
root taken. Thus, for example, if the
input and output accuracies are 5%,
the over-all accuracy will be very close
to 7%.

Qutput voltage, if directly produced,
can be measured with a 200,000 ochms/
volt voltmeter. The one used by the
author was a Weston Model 622, having
a range specified as 0 to § volts d.c,,
with a five-microampere movement. This
meter is rated at %% accuracy. If the
output of the converter is mechanical
motion, as in a potentiometer divider,
an accuracy of %% can be obtained.
Potentiometer dividers will be covered
more fully later in this article.

The frequency converter requires an
audio oscillator whose range depends
upon the application, an EPUT (events
per unit time) meter to measure the in-
put frequency accurately, and the West-
on 200,000 ohms/volt meter to measure
output voltage. The converter input
and output loading should be as close as
possible to the actual circuit loading.
As the converter output feeds into a
500K-ohm resistor, the output measur-
ing voltmeter does not “load” the circuit
due to its high resistance. If desired, a
500K -ohm resistor can be shunted across
the converter output. Most audio oscil-
lators are rated in the range of 2%
dial accuracy. If 2% accuracy is satis-
factory, the EPUT meter can be elimi-
nated; if not, the EPUT meter will pro-
vide an input accuracy of much better
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Fig. 2.

(A) Ratio bridge for potentiometer dividers. (B} Tachometer converter. (C)

Thermocouple converter with potentiometer divider output. (D) Strain gauge converter.

than 3%&%. This meter should have a
ten-second time base for use in measur-
ing frequencies below 100 cps. The in-
put can be checked to make sure that
the amplitude of the signal does not
cause a change in the output by vary-
ing the input amplitude over a known
range.

A strain gauge or carrier converter
requires an a.c. millivolt input signal.
This can best be obtained from an au-
dio oscillator to provide the proper a.c.
frequency (most carrier systems oper-
ate on between 1000 to 3000 cps), and a
General Radio Microvolter to reduce the
audio oscillator voltage to the millivolt
tange. The converter d.c. output volt-
age is again indicated by the Weston
voltmeter. Over-all accuracy is about
3%. As measurements of this type are
often critical, higher calibration accu-
racy may be desired. Accuracy can be
increased by using a precision labora-
tory dynamometer voltmeter rated at
% % to replace the rectifier type of me-
ter used in the Microvolter. The Micro-

volter can then be calibrated to better
than 1% if it is used in an air-condi-
tioned laboratory. However, two impor-
tant points should be noted. One is that
an audio oscillator cannot supply the
3 to 8 watts of meter power consump-
tion necessary, but will require an au-
dio power amplifier following it. The
second is that meters of this accuracy
are expensive. It is impossible to buy
vacuum tube voltmeters which will in-
dicate in the a.c. millivolt range with
an accuracy of better than 2%. For this
reason, and because of the simplicity of
the circuit and the lack of vacuum tubes,
the Microvolter is considered superior.

As the voltage and direction-sensing
converter requires a.c. voltages of vari-
ous ranges, use of a rate gyro having
an output of 0 to 4 volts is recom-
mended. Besides providing a voltage of
0 to 4 volts for the input to the conver-
ter, it must provide this voltage in-
phase or 180° out-of-phase with the line
(or reference) voltage. This can be

(Continued on page 31)

Table 1. Characteristics of various types of converters. and methods of calibration.
Type Input Input Supply i Output : Calibration
Thermocouple 0-50 d.c. 1.5-volt battery and Potentiometer Ra_tio bridge
millivolts Helipot—range checked divider
by indicating poten-
tiometer
Tachometer | 10-1000 cps :f‘-\Elio éscﬁl:tor 0-5 vzlt:d.c. Weston 200,000
(frequency type) checked by EPUT meter ohms/volt voltmeter
(Model 622)
_Strain gauge 0-100 a.c. Audio oscillat-or and 0-5 ;ons%ci.c. I@on 200,000
millivolts GR Microvolter ohms/volt voltmeter
1500 cps (Model 622)
Voltage ;m_d 0-50 volts a.c. Transformer and Helipot 0-5 volts;_d.;:. ! Weston 200,600
direction-sensing in-phase or 180° arrangement for phasing ohms/volt voltmeter
out-of-phase | —VTVM for voltage range | (Model 622)
S =] p - SR . I
Capacity Capacity | Special variable Potentiometer Ratio bridge
(fuel quantity) (above ground) capacitor divider
Potentiomete_r_- By Mechanic;l - Me-chanical motion Po-ter-ltio—m_e-t; I Ratio bridge
divider motion divider
APRIL, 1953 RADIO-ELECTRONIC ENGINEERING 7
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IN
GERMANIUM
DIODES

N THE familiar point-contact germa-
nium diocde, negative resistance is a
somewhat obscure and presently un-

exploited characteristic. Most applica-
tions of this effect currently are in the
laboratory stage, but they merit more
than academic interest.

(Germanium diodes show negative re-
sistance at reverse voltage values some-
what higher than rated continuous
reverse working voltage. Negative re-
sistance also shows up at high values of
forward voltage, but diode burn out
usually occurs quickly after the forward
level is reached. This article is con-
cerned, therefore, only with the nega-
tive resistance of the reverse charac-
teristic.

Figure 2 shows the static character-
istic of a typical germanium diode.
From this plot, the following is evident:
as the reverse current is increased
slowly from zero, the reverse voltage
drop across the diode increases rapidly
and finally reaches point A; as the cur-
rent is increased further, the diode
voltage drop begins to decrease, as
between A and B. The latter portion of
the characteristic curve thus has a neg-
ative slope.

The reverse voltage at point A is
listed in germanium diode tables under
the heading “Reverse Voltage for Zero
Dynamic Resistance.” For simplicity,
this voltage will be referred to here as
E,, since it is often called “peak volt-
age” by diode engineers. It is at the E,
point (voltage A in Fig. 2) that the
dynamic resistance, dE/dl, does become
zero; and from A to B, dE/dI changes
sign to negative. Table 1 compares E,
with percentage overload over continu-
ous rated working reverse voltage for
a number of germanium diode types.

The negative-resistance region of the
reverse characteristic is very often en-

~ <
countered accidentally in checking the v 7
back conduction of germanium diodes,
and it is puzzling to the operator who
8 RADIO-ELECTRONIC ENGINEERING
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Fig. 1, The author's setup for
checking negative-resistance char-
acteristica of germanium diodes.

Simple oscillator, amplifier, and trigger circuits can

be based on diode negative-resistance characteristics.

is unacquainted with it. As the applied
d.c. voltage (anode negative) is in-
creased, the resulting current increases
slowly but remains small, being of the
order of a few microamperes. However,
as point A (Fig. 2) is reached, the
current suddenly jumps to a value of
many milliamperes, giving the errone-
ous impression that the diode has short-
circuited. Reducing the voltage and
repeating the test shows that no break-
down, in the common sense of the term,
has occurred.

All negative resistances show this
decrease in voltage drop as current
through them is increased. The reverse
is also true. A common (real) resistance
consumes power, and therefore is a
source of loss. Negative resistance in
a circuit, on the other hand, consumes
no power; in fact, it may be viewed as
a generator of power. An interesting
property of a negative resistance is its
ability to cancel an equal positive re-
sistance shunting it. Thus, a negative
resistance in parallel with a tuned cir-

Fig. 2. Static characteristic
curve of typical germanium diode.
z ’
§§ /
3 /
/
A < /
i 3
'
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cuit comprises an oscillator. Under cer-
tain conditions of operation, a negative
resistance will also provide amplifica-
tion in a simple circuit. Practical dem-
onstrations of both phenomena, oscilla-
tion and amplification, are described in
this article.

To date, semiconductor engineers
have offered no simple, widely accepted
explanation of the negative-resistance
phenomenon. However, there has been
some accounting for the effect in the
complex mathematical language of
solid-state physics. There is no denying
that internal heating in the diode is in
some way responsible. Unlike conven-
tional resistors and conductors, semi-
conductors have a negative temperature
coefficient of resistance. It is possible,
therefore, that as the temperature of
the dicde rises with increased current
flow, the resistance decreases, thereby
lowering the voltage drop. The writer
checked E, values for a number of
diodes at room temperature and at
10-degree intervals to —50°, noting that
E,. (and the back resistance at all ap-
plied voltage levels) became higher as
the temperature was lowered. The con-
verse was also found to be true; nega-
tive resistance is reached much sooner
in diodes heated above ambient tempera-
ture. With the diodes immersed in
liquid nitrogen, E, could not be located
at all, even at applied voltages of —300
volts. Restoration to room temperature
re-established original characteristics.

The property of negative resistance
has been used several times as the basis
for experimental crystal diode oscilla-
tors"* % %% It has been utilized for
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voltage regulation * % as well and gives
promise of application in special-pur-
pose trigger and switching circuits.
Nothing has appeared previously on the
direct use of the germanium diode as a
negative-resistance amplifier, although
Dowell’ and Becker, Green, and Pear-
son’ have called attention to the appli-
cation of another semiconductor device
—the thermistor—as a negative-resist-
ance amplifier.

Applications

Several interesting arnid provocative
applications of the negative-resistance
phenomenon, and of effects in and
around the region of zero dynamic re-
sistance, are possible. Figures 3 to 6
illustrate some of the possible applica-
tions.

Sawtooth Oscillator

In this application, the diode oceupies
the same position as a gaseous tube in
the conventional RC relaxation oscil-
lator circuit. See Fig. 3A. With a 1N34,
the d.c. input voltage E is adjusted to
a value between 100 and 125 volts,
depending upon the individual diode,
whereupon oseillation begins suddenly.
In a test setup of the cireuit, current
I was 30 ma. The ecircuit constants
shown in Fig. 3A gave a frequency of
3000 eycles.

The circuit must operate into a high
impedance (100,000 ohms or more). As
the insert in Fig. 3A shows, the saw-
tooth wave is positive-going, but is not
linear. A peak voltage of 20 volts was
obtained in the test setup.

Sine-Wave Oscillator

See Figs. 3B and 4. This unit was
built originally as a tone modulator, for
intermittent use, to be included in a spe-
cial r.f. signal generator. Transformer
T, shown in Fig. 4, is a surplus “Ounc-
er” transformer for ecoupling a 200-
ohm microphone or line to push-pull
grids. The secondary winding (G to G}
has a measured inductance of 6 henrys.

Using a 1N54 diode, and with the d.c.
voltage E set to approximately 100
volts, fairly clean sine-wave output was
obtained at 180 cycles and 1 volt r.m.s.
open circuit. Higher output voltage
would have been obtained if the trans-
former had not had a stepdown turns
ratio. Loading of the oscillator must be
kept light; otherwise high distortion
and lowered output voltage result.

Figure 3B is the circuit commonly em-
ploved in diode sine-wave oscillators.
Air-core components are substituted for
the iron-core transformer T when r.f.
operation is desired.

Output of the sine-wave oscillator
drops rapidly at frequencies higher
than 10 ke. The author seldom has ob-
tained other than sporadic and feeble
operation above 100 ke., although 1-me.
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oscillation has been reported by oc-
casional researchers.

Voltage Amplifier

Amplification is a curious phenom-
enon exhibited by the germanium diode
when functioning as a negative resist-
ance. In this application, the diode is
connected in series with a load resist-
ance and is d.c.-biased to the negative
slope of the diode’s reverse conduetion
curve. An a.c. signal applied in series
with this bias causes the circuit current
to fluctuate periodically about the bias
current level as a mean value. A cur-
rent increase produces a voltage rise
across the load resistance and a volt-
age fall across the diode. Under satis-
factory conditions of bias voltage level,
signal voltage amplitude, and load re-
sistance, the a.c. voltage across the load
resistance will be higher than the a.c.
signal voltage, thus producing voltage
amplification. The law of conservation
of energy is not violated in this case
since the d.c. bias source supplies the
“local” power.

Figure 5 shows a test ecircuit for
studying this effect. The adjustable d.c.
voltage source must have as low an
output impedance as is practicable and
should be automatically regulated. The
signal input transformer T must have
very low secondatry resistance to avoid
introduction of appreciable resistance
in series with the diode and load re-
sistance.

Input and output signal voltages
(E, and E,, respectively) are read with
a.c. vacuum tube voltmeters, and the
output signal is monitored with an os-
cilloscope to check waveform. If trans-
former T has a 1:1 turns ratio, the in-
put v.t.v.m. may be transferred to the
primary input, a more desirable point
of operation for this meter.

The d.c. bias voltage, a.c. signal volt-
age, and load resistance are each made
adjustable. There are numerous com-
binations of each which will operate
the circuit, but only one optimum com-
bination of the three will give appre-
ciable amplification with an individual
diode. Some diodes show good amplifica-
tion with low signal voltage levels (i.e.,
under 1 volt r.m.s.), while others re-
quire as much as 10 volts of signal with
proper adjustment of d.e. bias and load
resistance.

Using types 1N34 and 1N54 diodes,
the author has obtained voltage ampli-

bl I EB'" i RQ:e:Iuc:d
r naomic | Represen
Diede il { el:slszance | b: Ex (%)
1N34, 34A 75 [ 25
1N35 75 50
1N38, 38A 120 20
1N39 225 | 12.5
1N48 85 214
1N51 50 25
1N52 85 214
1N54 75 46.5
1N64A 75 50
1N55, 55A 170 13.3
1N56, 56A 50 25
1N58, 58A 120 20
1N6GO 30 20
1N63 125 25
1N65 85 21.4
1N69 75 25
1N70 125 25
1N75 125 25
1N81 50 25

Table 1. Perceniage overload for various di-
odes when operated as negative resistances.

fications of 2 to 4 at 1000 cycles with
input signal levels between 0.5 and 5
volts. In each instance, the waveform
has been fair but stability poor, ampli-
fication often ceasing suddenly with a
complete readjustment of the circuit
required to restore it. Furthermore,
some brand-new diodes exhibited no
amplification whatever, showing at best
a gain of 1 in the circuit.

The author has been unsuccessful in
obtaining amplification at frequencies
higher than 5000 cycles, but is continu-
ing experiments in this direction. It
would appear from preliminary tests
that the germanium diode, like the
thermistor, is adaptable only to low
frequency use as a negative-resistance
amplifier. Three disadvantages of the
diode amplifier appear to be: (1) the
high input signal level required, (2)
relatively low impedance input, and (3)
lack of isolation between input and
output eircuits.

Loek-In Circuit

In the region of the peak back volt-
age E, of a germanium diode, the re-
verse current jumps suddenly from a
few microamperes to many milliam-
peres as the applied reverse voltage is
increased in a small step. High current
then continues to flow, even when the
applied voltage is decreased drastically.

Fig. 3. (A) Diode sawtooth oscillator. (B) Dicde sine-wave oscillator.
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Fig. 4. Germanium diode sine-
wave oscillator. See Fig. 3B.

If the circuit is interrupted temporar-
ily, however, at a reduced voltage, the
current drops again to a few micro-
amperes. This behavior is somewhat
analogous to the action of a thyratron.

This effect is utilized in the circuit
of Fig. 6A to obtain simple *lock-in”
conduction as the result of the applica-
tion of a momentary voltage increment.

The adjustable d.c. voltage biases the
diode to a potential slightly less than
that required to “strike” the diode—i.e.,
to cause high current flow. The resting
circuit current will be of the order of
microamperes. If a small a.c. or d.c.
voltage (equal to the difference between
the bias and the diode E,, with due
consideration for the drop in the load
device) then is applied to the signal in-
put terminals, the current level will hold
to that value even when the incremental
voltage is removed. This high current
will continue to flow until the circuit
is interrupted momentarily by opening
switch S. When the switch subsequently
is closed, the circuit again will be ready
for operation.

LOAD RESISTANCE
3K IOW RHEOSTAY

OSCWLOSCOPE

LOW RESISTANCE st ¢
SECONDARY
AL VACUUM TUBE

VOLTMETERS

AC SIGNAL
INPUT

0
VOLTAGE GAIN* T.

Fig. 5. Circuit dilagram for germanium
diode negative-resistance amplifier.

Thus, the circuit is locked-in each time
a current pulse of proper amplitude is
applied to the signal input terminals,
The load device indicated in Fig. 6A
might be a d.c. relay, low current signal
lamp, or similar component.

How close to the diode E, voltage level
the bias voltage may be held without
self-striking occurring depends upon
the individual diode used. With some
of the units tested in the circuit, the
bias could be held within 5 volts of the
striking point; with others, 15 to 20
volts was as close as a stable setting
could be made.

Since internal heating in the diode
results from this type of operation,
there is a tendency for the striking
point to move downward in voltage in
direct proportion to the length of time
of high current conduction. A number of
closely spaced operations will also tem-
porarily lower the striking point volt-
age. With pronounced heating, the gap
between the bias and E, voltage values
soon closes and the circuit fires itself.
For that reason, it is desirable to re-
duce the bias voltage and use larger
signal (trigger) amplitudes when long
operating periods are planned.

Voltage Divider

Figure 6B shows a circuit in which
a voltage divider (potentiometer) is
set up with a germanium diode and a
1000-ohm resistor in series. Output
voltage E, is taken across the latter.

The d.c. voltage E, is adjusted to the
E, value of the diode (plus, of course,
the drop across the 1000-ohm resistor)
or slightly higher. It will be noted that
E. then is a fraction of F,, indicating
that the voltage divider is operating
correctly. If E, is raised by an incre-
ment, say 10 volts, E, will increase by
the same voltage. And if E, is decreased
by a certain amount, E, will drop by the
same amount. This action is contrary
to the behavior of a conventional po-
tentiometer which would divide the
increments as well as the initial voltage.

If, instead of a d.c. voltage increment,
an a.c. voltage is superimposed upon the
steady d.c. voltage E., the a.c. voltage
appearing across the 1000-ohm resistor
will have the same value as the applied
a.c. voltage, indicating zero dynamic
resistance for the diode.

Fig. 6. (A) Lock-in circuit. (B) Voltage divider with zero dynamic loss.
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The negative-resistance phenomenon
in germanium diodes is temperature-
dependent. Elevated temperature de-
presses the negative-resistance charac-
teristic to a lower reverse voltage level.
Also, operation of the diode in the nega-
tive-resistance region generates internal
heat in the crystal.

Presently available diodes are over-
loaded when operating as negative re-
sistances. Table 1 shows the percentage
overload for various types and would
seem to indicate that the types which
might be used with the most safety are
1N39, 1N55, IN55A, 1N38, 1N38A,
1N58, 1IN58A, and 1N60.

In numerous tests performed by the
author and by other researchers, ger-
manium diodes have occasionally been
operated as negative resistances for
long periods without untimely impair-
ment or destruction. Records indicate,
however, that prolonged operation at
the E, level and along the negative slope
reduces life. This means that all appli-
cations involving negative resistance in
present point-contact diodes must be re-
garded as intermittent.

It is believed that new diode designs
and construction, especially those in-
volving area conduction in junection
type diodes, might lead to more rugged
operation at the high reverse current
and voltage levels at which negative
resistance appears.

It is difficult to operate germanium-
diode negative resistances in parallel
or in push-pull because of the poor
matching of E, values and negative
slopes.

The negative-resistance oscillator or
amplifier cannot deliver appreciable
power to a load unless the negative re-
sistance is evident over a considerable
range of applied voltage.

Some objection undoubtedly will arise
to the use of germanium diodes as nega-
tive resistances in many applications
because of the relatively high currents
necessary for their operation in this
manner. However, if these components
can be ruggedized for negative-resist-
ance operation, their use will be justi-
fied in many applications, alone and
with tubes, where simplicity and com-
pactness outweigh power requirements.
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Experimental apparatus used to study the internal losses in quartz and relaxation
effects in alkali halide and other crystals. Inset shows low-loss crystal mounting.

Technique developed at NBS for determining losses

in vibratory systems by measuring decay constant.

N mechanical and electrical vibrating

systems, a certain proportion of the

oscillating energy is lost because of
the natural damping properties of the
device in motion. An electronic instru-
ment recently developed at the National
Bureau of Standards’ Solid State Phys-
ics Laboratory measures the time of
decay of these systems—a quantity rep-
resentative of the lost energy. The in-
strument has a wide range of applica-
tion to vibratory systems and can meas-
ure decay times from 5 seconds to 5
milliseconds or less with an accuracy of
one-half per cent.

The NBS instrument was designed
specifically to study the internal losses
in quartz as a function of temperature
and relaxation effects in the alkali ha-
lide and other crystals The need for
such experiments arose when crystals
were observed to exhibit anomalous
losses at elevated temperatures. An x-
cut quartz crystal bar, especially pre-
pared and cut at NBS, was heated to
high temperatures in an evacuated
chamber. The crystal was supported at
a vibrational node in a low-loss mount-
ing consisting essentially of a pair of
knife edges and a spring clip. A ther-
mocouple in contact with a second bar
of quartz provided close temperature
control during the experiments. After
a signal generator initiated oscillations
in the crystal, the output of the freely
vibrating crystal was impressed on the
decay-constant measuring instrument.
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The experimental results indicated that
the quartz crystal exhibited high-loss
characteristics between 200 and 350°C,
with the maximum losses occurring at
250°C.

The instrument may be used to study
mechanically vibrating systems by at-
taching an electromechanical trans-
ducer, such as a quartz plate resonator,
to the device to convert from mechan-
ical to electrical energy. By using aux-
iliary equipment, further applications
are possible for the measurement of the
time constant of phosphors, photocells,
and other phenomena involving expo-
nential decays.

The time decay measured by the NBS
instrument is actually the time incre-
ment corresponding te any two selected
voltages of an exponential waveform.

Voltage comparison circuit used to
control passage of triggering voltages
to a precision counter chronoscope.
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DECAY CONSTANT

IN
VIBRATING
SYSTEMS

By
R. D. LAUGHLIN

National Bureau of Standards

The transient condition—an exponential
decay—may be represented by ;

V(t) == Vue_at
where V, is the initial amplitude of the
decaying voltage, V (t) is the amplitude
at any later time ¢, and a is the damp-
ing coefficient associated with the par-
ticular circuit or device. The lost energy
resulting from the external and internal
damping is determined from the value
of a. This quantity may be computed
from the solution of the above equation
for any two times ¢, and ¢: correspond-
ing to known voltages V; and V,:
a=In (V,/V,)/ At

Thus, if it is possible to measure the
time, A¢, required for the voltage to fall
from V, to V., a determination of the
energy lost in a vibrating system is re-
duced to the division of a fixed number
by a varying time.

The NBS method for determining the
decay constant of a vibrating system
utilizes the principle of voltage-ampli-
tude comparison, in which the time re-
quired for the exponential waveform to
pass from one known voltage to an-
other is measured. A pair of identical
circuits amplifies, differentiates, and
shapes the decaying voltage into pulses
that are used to trigger a precision
counter chronoscope. The two circuits
are alike except for different reference
voltages controlling the time of initia-
tion of the triggering pulses through
each circuit. One reference voltage con
trols the starting pulse, which is passed
through the circuit to the chronoscope
when the input voltage reaches a se-
lected value. The other reference volt-
age passes the stopping pulse on to the
chronoscope when the input voltage has
decayed to the second selected value.

(Continued on page 30)
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Fig. 1. Assembled view of the
complete magnetic attenuator.

Varying the magnetic field through a section of coax

containing a ferrite material varies the attenuation.

NE OF THE more recent develop-
ments to emerge from the micro-
wave standards program at the
National Bureau of Standards' is an
electrieally controlled variable attenu-
ator for u.h.f. This device, a distinctly
different type of variable attenuator,
utilizes a magnetic field to obtain in-
stantaneous changes in attenuation,
and is known as a magnetic attenuator.
Conventional variable attenuators
for microwave frequencies use metal-
ized glass or mica strips, and pow-
dered carbon film on glass or bakelite
strips as their r.f. dissipative elements.
These elements, which are fragile and
usually machined to close tolerances,
are moved in and out of narrow slots
in the walls of coaxial lines or wave
guides to obtain attenuation changes.
The mechanical displacement of two
coupling loops inside a section of circu-
lar wave guide operating below its
cutoff frequency is also used to effect
an attenuation change. Such a device is
sometimes called a mutual inductance

type attenuator. Both types are charac-
terized by movable parts and mechan-
ical linkages to the attenuating ele-
ments. Also, use of the complex
mechanisms which are necessary to in-
sure a high degree of precision and
fineness of control usually results in
bulky, hard-to-handle controls at sub-
stantially increased costs.

On the other hand, the uh.f. mag-
netie attenuator is a mechanically stat-
ic device which is physically small and
simple in construction. It requires no
mechanical controls, slots in a trans-
mission line, or movable parts, and can
be operated either manually or auto-
matically from a remote position.

Description and Operation

If a small slug of magnetic ferrite’
material is placed in a section of coaxial
transmission line in the same way that
an insulating bead is inserted in the
line, some of the r.f. energy passing
through the material is attenuated by
dissipation, being transformed into

Fig. 2. Cross section of coaxial transmission line housing the magneti¢c material.

U.H.
ATTENUATOR

Ferrite

" |/2.. R
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F. MAGNETIC

By
FRANK REGGIA

National Bureau of Standards

heat. Now, if a small magnet is brought
near the section of line containing the
ferrite material, the loss character-
istics of the r.f. dissipating material
change considerably. Or if the section
of line containing the ferrite material
is placed between the poles of an elec-
tromagnet and the current through its
field coils is changed, the result is a
simple, electrically controlled, variable
attenuator.

Such a magnetic attenuator for a sec-
tion of coaxial line consists of two
principal parts, the transmission line
section (as shown in Fig. 2) contain-
ing the ferrite material, and an elec-
tromagnet used to supply the external
magnetic field.

The section of line containing the r.f.
dissipative material is approximately
2%"” in length. An axial hole is put
through the ferrite slug to pass the
center conductor. Teflon beads are
placed at the ends of the slug. The
whole assembly is encased in a metal
sheath with a standard male and fe-
male type N connector at the ends.

The electromagnet unit consists of
two low-current field coils, pure iron
pole pieces and yoke, and a bakelite
mounting base. Field strengths as
great as 2000 gauss have been measured
at the center of the %” air gap with
solenoid currents up to 25 ma.

Shown in Fig. 5 is the section of
transmission line containing the ferrite
dissipative material. The end connec-
tors were designed to unscrew from the
line section, thus permitting quick re-
moval of the dissipative material in-
serts.

Magnetic Ferrites

Magnetic ferrites contain no metallic
particles. They are substances com-
pounded from various metallic oxides'
which make them very poor conductors
of electricity. They are characterized
by high volume resistivity (10° ohm
em.), relatively high permeabilities
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(5000), and Curie point* occurring
above 150°C.

Although ferrites we ¢ developed pri-
marily for use as low-loss core mate-
rials in high frequency transformers
and inductors, investigations of these
materials at microwave frequencies

have revealed other interesting appli-

cations. The most common of these
applications include use in matched
load terminations, fixed attenuator

pads, r.f. chokes, magnetic attenuators,
microwave switches, and control devices
for amplitude-modulating or automat-
ically stabilizing the power output of
microwave generators.

Attenuator Characteristics

As previously mentioned, when a see-
tion of coaxial transmission line con-
taining an r.f. energy-dissipating fer-
rite is brought within the proximity
of an external magnetic field, a sharp
drop in the loss properties of the mate-
rial is observed.

The phenomencon which can be seen
in Fig. 4 shows the attenuation charac-
teristics of the magnetic attenuator us-
ing two different ferrite materials. As
shown for Ferramic H, Fig. 4, the r.f.
attenuation** was at its maximum
value of 16.5 db when no external mag-
netizing field was used. As the direct
current in the coils of the electromag-
net was increased, the r.f. losses in the
ferrite material decreased until mag-
netic saturation of the ferrite was
reached, and the minimum value of at-
tenuation was about 2 db. This mini-
mum value (residual loss) is partly due
to the reflective component of the at-
tenuation. As also shown in Fig. 4, the
use of a slug of Croloy No. 20 ferrite
material in the attenuator resulted
in a maximum (zero field) loss of ap-
proximately 14 db. As the external d.c.
field was increased, the attenuation de-
creased to a value near zero db as the
material became saturated. The input
VSWR of the attenuator at saturation
was approximately 1.06,

The family of curves in Fig. 3B
shows the attenuation characteristics
of another ferrite material (XE2826)
over the entire u.h.f. band. A larger
electromagnet (shown in Fig. 6) cap-
able of handling currents up to several
amperes was used for these measure-
ments to insure complete magnetic sat-
uration of the ferrite material.

Several interesting observations can
be made from the data in Fig. 3B.
First, the initial (zero field) attenua-
tion increases rapidly with frequency.

*Magnetic tranaition temperature (Curie point)
of a ferromagnetic material ias the temperature at
which, with increasing temperature, the transi-
tion from ferromagnetic to paramagneiic prop-
erties appears to be complete.

**The inaertion loas when the attenuntor is

p'laccd in a matched, 50-ohm coaxial transminsion
line system having type N connectora.
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Also, the sensitivity (db/amp.) of the
material varies with frequency and the
d.c. magnetizing field applied. Below
2000 me., the material behaves very
similarly to the previcusly described
ferrites. However, above this frequency,
a resonance phenomenon occurs which
causes the normal direction of the at-
tenuation change to reverse itself,
climb to large values of attenuation,
and decrease again as the d.c. field is
increased. This phenomenon is char-
acteristic of all ferrites investigated by
this author at frequencies near 3000
me.; an explanation of it' is beyond the
scope of this article.

Figure 3A shows another family of
eurves which characterizes the atten-
uation properties of Croloy No. 20 fer-

—_—
Fig. 4. Atienuation vs. electromagnet
current at 500 mc. for two materials.

line showing end connectors, ferrite

Fig. 5. Short section of transmission i
material, and three sizes of housings.
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Fig. 6. Large electromagnet
for currents up to several amperes.

rite material at u.h.f. These curves are
somewhat similar to those of Fig. 3B
except that lower values of residual
losses were obtained. This is partly due
to the low input VSWR of 1.06 when
the ferrite material reached magnetic
saturation.

Additional data exhibiting ferro-
magnetic resonance is shown in Fig. TA
for the Croloy No. 20 ferrite material.
Resonance may be seen to occur at
higher magnetic field strengths as the
frequency is increased. The highest ob-
served absorption peak occurs at a fre-
quency of approximately 3200 me.

In some cases, rotating the coaxial

line section containing the ferrite ma-
terial with respect to the electromagnet
produces a change in attenuation. The
effect is quite small or absent in most
cases except when ferromagnetic res-
onance occurs. This phenomenon is
shown in Fig. 7B for a particular at-
tenuator using a Ferramic B ferrite.
It is to be presumed that the particular
sample of dissipative material used is
anisotropic.

Effects of dimensions, power level,
temperature, and hysteresis on the at-
tenuation characteristics are summa-
rized briefly in the following para-
graphs.

The attenuation at zero electromag-
net current generally increases linearly
with the length of the insert. The diam-
eter of the insert and the relative diam-
eter of the inner and outer conductors
have their principal effect on the input
impedance. The insert chosen for the
u.h.f. magnetic attenuator was of such
a size as to give a fairly good imped-
ance match and efficient control of at-
tenuation with most materials used.

At power levels up to 10 watts, some
heating was observed but no noticeable
change in the attenuation characteris-
tics was observed. At 2000 me., and
with no external magnetic field applied,
an attenuator using a Ferramic H fer-
rite as the dissipative material was
heated to a temperature above 105°C

40- 3700 Mc
n
@ 1
i W o3n AREA REPRESENTS RANGE OF
w o ATTENUATION OBTAWED #Y Ao~
@ G TATING ATYENUATOR ELEMENT
= ut WITH RESPECT TO ELECTAGMAGNLT
v} o
= 20
10
A1 1
[¢] ] 2
AMPERES
(8)
Fig. 7. (A) Attenuation vs. électromagnet current (showing ferromagnetic resonance)

for Croloy No. 20. (B) E#fects of rotating the magnetic field near resonance.

Table 1. List of ferrite materials., with attenuation at 1000 mc.. and manufacturers.
Dissipative Zero Field Attenvation
Material (db/in.) at 1000 mc. | Momutaciutax
i“erramic_ B i an General Ceramic and Steatite Corp.,
o G 14 | Keasbey, N. J.
“ H a5 |
Croloy 20 a5 H. L. Crowley & Co., Inc.,
L 70 0] West Orange, N, J.
24 BX113 28
Lavite F27 35 | D. M. Steward Manufacturing Co.,
22 F15 i | Chattanooga, Tenn.
2 F4 i |
X 2826 LT3 Stackpole Carbon Co.,
St. Marys, Pa.
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and no noticeable change in its attenu-
ation characteristics was observed. One
hour was required for a complete heat-
ing cycle.

There was practically no noticeable
hysteresis effect from increasing or de-
creasing the external magnetic field.

Application

Electric control of the loss charac-
teristics of ferrite materials in wave
guides and coaxial lines immediately
suggests some interesting engineering
applications. As previously mentioned,
an electrically controlled variable at-
tenuator with low minimum loss for
obtaining a smooth output control of
u.h.f. and microwave generators can be
constructed. A control device for ampli-
tude-modulating or automatically sta-
bilizing the output of r.f. and micro-
wave generators may also be assembled.

The magnetic attenuator may be used
to amplitude-modulate a u.h.f. gener-
ator. It is simply inserted into any part
of the transmission line network, and
when an a.c. field is applied to the elec-
tromagnet windings, an amplitude-
modulated wave results. To eliminate
distortion in the modulated wave and to
increase the sensitivity of the attenu-
ator, a d.c. biasing field must be used.

The significance of the d.c biasing
field can be understood by referring to
Fig. 4. It can be seen that approxi-
mately 50 per cent of the curve is line-
ar. Therefore, to minimize distortion in
the modulated wave, it is necessary to
operate over the linear portion by
proper biasing. Moreover, the sensitiv-
ity of the attenuator to external fields
is greatest in this region, in this in-
stance being approximately 4 db per
ma. of electromagnet current.

Modulation frequencies from d.c. to
above 10,000 cycles have been used suc-
cessfully with the attenuator assembly
shown in Fig. 1. Using a single atten-
uator unit, amplitude modulation has
been obtained over the frequency range
of 10 to 10,000 mc.

The magnetic attenuator has also
been used as a control device in a de-
generative feedback network to sta-
bilize power output of a u.h.f. gener-
ator. Automatically a small amount of
r.f. power taken from the coaxial trans.
mission line is detected, amplified, com-
pared against a d.c. reference voltage,
and used to control the output voltage
of a regulated power supply which, in
turn, controls the r.f. power level
through the attenuator.

It can be seen that the magnetic at-
tenuator offers excellent possibilities as
a transmission switch. When no ex-
ternal d.c. field is applied, the device
offers its maximum attenuation. When
the ferrite dissipative material in the
wave guide is saturated with a d.c.

(Continued on page 24)
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OAXIAL CAVITY TUNING ELEMENT

=

o= i

Fig. 1. A view of two completely

assembled coaxial cavity elements
for use at ultra high frequencies.

This element, which may be used in TV tuners and

test instruments, covers the 470-890 mc. TV band.

HE announced intention by the FCC

of opening up the u.h.f. band of fre-

quencies to television broadcasting
prior to the Korean War was the go-
ahead signal for one of the most in-
tensely competitive developments in
electronic history—the development of
a commercially feasible front end or
tuner to cover this new u.h.f. band.
Every interested company of any con-
sequence was relatively well staffed
with competent engineering talent; each
was armed with microwave techniques
gleaned from war development radar
contracts. This experience, coupled with
prior radio and v.h.f. television experi-
ence, appeared to be quite adequate to
cope with the practical problems posed
by the new u.h.f. band. But just as FM
and v.h.f. television forced the radio en-
gineer to re-examine all of his experi-
ences based on lumped parameters, so
did the new u.h.f. band force television
and microwave engineers to acclimate
themselves to a new band of frequencies
that was too high for lumped constants,
too low for true cavities, and too wide
for transmission lines because of their
clumsiness.

Basically, the problem was one of
cost. U.h.f. techniques had already been
developed so that the “know-how” for
doing the job was in the public domain.
This “know-how” included awareness of
the solutions that were possible through
the use of sliding contacts on lines,
plunger type variable frequency cavi-
ties, and many variations of the same
technique. These solutions proved to be
quite satisfactory for the elaborate mil-
jtary equipment on which they were
used, but for home television receivers,
components requiring costly machining
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operations and precision moving con-
tacts and the like become prohibitively
expensive. Thus, the problem was as
much mechanical as it was electrical.

Television manufacturers were fur-
ther confronted with a dearth of suit-
able test equipment.to cover this new
band. Not one completely satisfactory
u.h.f. sweeper was available. Existing
grid-dip meters and wavemeters stopped
at 400 me., the end of the lumped con-
stant range, and signal generators were
available only in limited numbers and
were extremely costly. Nine out of ten
television manufacturers are even today
without adequate u.h.f. equipment, and,
of course, virtually no television tech-
nician has any u.h.f. equipment.

Coaxial Cavity Development

Development of new equipment to
meet the industry’s requirements repre-
sented a major undertaking because a
considerable part of the development
lay in devising a suitable resonant
tuned circuit capable of being tuned
over the 470-890 mec. range of frequen-
cies. Sliding contacts on transmission
lines were tried as the first approach to
the solution of this problem as far back
as 1947; this approach has resulted in

the Engineering Dept.
Granco Products Inc.

tuners that are now commercially avail-
able in limited quantities. Tuning ele-
ments have also been developed that
use lumped constants as the variable
elements. For some time now the mem-
bers of the engineering staff of Granco
Products Inc. have been involved in this
development and have thoroughly inves-
tigated a large variety of circuit ar-
rangements to accomplish satisfactory
tuning over the frequency range. The
circuit arrangement chosen as the opti-
mum design is one that can be thought
of either as a lumped circuit, or as a
cavity. The tuning element is shown in
Fig. 1. It is evolved by starting with a
simple lumped parallel-tuned circuit, as
shown in Fig. 2, and then reducing the
inductance by adding more inductive
elements until they completely enclose
the capacitor. The inductance consists
of a metal cylinder, and a coaxial con-
ducting sleeve broken at the center acts
as the variable capacitor of the parallel-
tuned circuit. Inside these two sleeves,
separating and supporting them, is a
precision low-loss dielectric tube. A
metallic plunger rides in the dielectric
tube and acts as the tuning member of
the tuned circuit.

As the plunger rides inside the smooth
precision-bored dielectric, the capaci-
tance is varied from Cuix t0 Cain + C/2
where Cwis and C/2 are self-defined in
Fig. 4. Effective ratios of Cnia + C/2
to Cmin better than 5 to 1 are possible,
including trimmer capacitance when the
cavity is used as a passive preselector
tuned circuit, or tube capacitance when

Fig. 2. Various steps In the evolution of the tuning element.
E %
(A) {8) © (0}
LUMPED CRCUIT ACTUAL CRCUIT CIRCUIT WITH MUL- INFINTE NUMBER OF PARALLEL
WITH ONE INDUC~ TIPLE PARALLEL INDUCTANCE ELEMENTS OR CAV-
TANCE ELEMENT INDUCTANCE EL- ITY WITH CAPACITY LOADING
EMENTS
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Fig. 3.
portion may serve as a wavemeter.

The grid-dip meter. Top

it is used as the tank circuit of an oscil-
lator. This provides more than adequate
range to cover the less than 2:1 fre-
quency range required by the new 470-
890 me. u.h.f. band.

Inductance of the cavity is varied by
rotating a brass fin in the cavity field.
This fin acts as a shorted turn and rep-
resents a convenient way of trimming
the inductance of the tuned circuit.

The practicability of this device lay
in the ability to manufacture the di-
electric sleeve with sufficient accuracy.
Should the plunger have lateral motion
in the dielectric once its position is set,
the unit would be susceptible to micro-
phonics and backlash, thus proving
quite unsatisfactory for use in a u.h.f.
tuning element. Production techniques
for realizing almost unheard of accura-
cies have been developed exclusively for
this application, making the device com-
mercially feasible at a reasonable cost.

Advantages

The question now arises as to why
this particular arrangement was finally
chosen as the ideal u.h.f. tuning element
for the new band of frequencies.

Most important is (1) that the con-
struction is simple, and the severe close
tolerances required by u.h.f. are easily
held. Then, (2) there are no moving
electrical contacts. This results in a
long, noise-free life, with no contact
finger or plunger wiper wear. The fact

Fig. 5. Diagram of sweep generator.

that there are no moving electrical con-
tacts also results in a considerably
higher @ tuning element than would
otherwise be possible.

Extremely high @'s are attainable
using this configuration (3); @’s of
1000 er more have been achieved. The
use of high @ circuits for the tuner ele-
ment insures low noise figure and high
gain. Also, trimming and padding of
the unit is easily achieved (4), thus as-
suring three-point tracking.

Rigid construction (5) assures excel-
lent frequency stability. As a matter of
fact, the unit lends itself admirably to
virtual self-compensation of thermal
drift. The completely shielded construc-
tion makes the unit independent of its
environment (6) since its field is in-
ternal; and outside motion, such as
hand capacitance, has practically no
effect on resonant frequency. This con-
struction also keeps radiation from the
tuning element to a minimum.

The reasons given above were all con-
sidered important in arriving at the
choice of a tuning element. There is,
however, another very important rea-
son for its choice which is (7) that the

E PLUNGER
c
ONE NOUCTANCE
ELEMENT OF CaviTy =i
— | -
Cmin
c
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Fig. 4. Capaciiance tuning of cavity.

whole unit lends itself admirably as a
generic element for a line of u.h.f. test
equipment.

The following u.h.f. equipment is re-
quired in a well-equipped laboratory
working to develop u.h.f. television re-
ceivers and associated products:

1. Signal generator

Sweep generator

Wavemeter

Grid-dip meter

Composite picture, sound and sync
signal generator
These instruments have recently been
developed by Granco Products Ime. to
fill its own growing need for laboratory
and production instruments in the de-
velopment and production of u.h.f. tele-
vision products. The top unit in Fig. 3
shows the wavemeter design using the
tuning element described. A small plug-
in coupling loop is brought out at one end
of the “cavity” for use as a probe. The
signal is rectified by a 1N72 crystal and
the detected current read on a compact
meter conveniently mounted in the end
of the instrument. Provision is alse
made to plug in a more sensitive meter
when required. Because of the high @

o ge 1o
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of the cavity, this wavemeter is un-
usually sensitive, and extremely weak
signals can be detected with negligible
reaction on the circuit under observa-
tion. The instrument as presently con-
stituted has a 13" dial scale with accu-
rate individual calibration from 380 to
1000 mc. This unit is particularly use-
ful in the design of any oscillator both
as a wavemeter and relative power out-
put meter. It can be used in the latter
function by being placed in a fixed posi-
tion relative to the circuit under test,
making the meter reading a function of
the power output of the oscillator.

By converting the wavemeter into an
oscillator, capable of either external or
internal amplitude modulation, the ver-
satile grid-dip meter (shown in Fig. 3)
was developed. A switch is provided to
turn off the oscillator for operation sim-
ilar to the wavemeter. The addition of
the oscillator has greatly extended the
instrument’s utility. Because of the ac-
curate frequency dial, high output and
stable operation, it may be used as a
compact u.h.f. signal source for numer-
ous applications — for example, as a
marker source when sweeping a televi-
sion receiver, as a probe for detection of
parasitics and in determining the self-
resonant frequency of circuit compo-
nents. Provision is also made for ear-
phones or other types of detection facili-
ties.

The power cable to the oscillator has
been so designed that it will plug
directly into the power connector of
the Measurements Corporation’s popu-
lar megacycle meter, thus extending the
range of this instrument from 400 me.
through 1000 mec.

A small, compact sweep generator
covering the u.h.f. television band, and
having a sweep width of approximately
*80 mc., i3 shown in block diagram
form in Fig. 5. This instrument uses a
resonant cavity circuit mounted so that
the cavity rides on a smooth rod, the
position of which is controlled by the
center frequency knob. As the cavity is
moved, a plunger moves in to the cavity
to change its frequency. This plunger

{Continued on page 30)

Fig. 6. Block diagram and wave-
forms for the picture signal generator.
CENTER FREQUENCY
VARIABLE FROM 4TO-890MC.
— 4 MC.

470 15 VHE SIGNAL

890 MINUS VK SIONAL
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Make your UHF circuits

as simple as VHF designs...
Use these two New Sylvania Tubes in tuners and converters

. VHF  UHF o 1F
AMP. | MIXER ST
6AN4 | 6AN4

R

VHF UHF |
Lo
6T4

Equipment Manufacturers! Simplify design of combination
VHF-UHF tuners, UHF converters for TV! Two new
Sylvania-developed tubes permit adaptation of conventional
amplifier-mixer-local oscillator circuit to the new frequency
bands—completely eliminate complicated switching arrange-

Representative block diagram of combination VHF-UHF
tuner using the new Sylvania 6AN4 as rf amplifier and
mixer, and the 6T4 as local osciilator.

ments or stafe duplication. Leading Tuner Manufacturers

have adopte these types for current tuner production_ COMPARATIVE PERFORMANCE OF THE 6AN4 AT VHF AND UHF
® Short Bulb T-5% 7-pin miniature construction
® Requires no special socketry CONDITIONS VOLTAGE GAIN | NOISE FIGURE
® Designed for use at frequencies up to 1000 mc Single tube in osidb
@ Double plate and grid leads Channel 13 booster - 5 .
® Uniformity at high frequency means lower cost and Twa tubes in coscode 1.1 8db

better availability o Chonralld boosiw: )

THE SYLVANIA 6T4 is designed for use as a local oscillator Single ube in open half-wave 12db 13db

at frequencies up to 1000 mc. Used as the companion tube tuned omplifier a1 450 me. | b

to the BANY, it makes possible the design of extremely sim- Single '“"‘";" open half-wave 10db 15 db

ple combination tuners und UHF converters. e i e

THE SYLVANIA 6AN4 can be used both as an rf amplifier and

as a mixer. Its performance in the VHF band is equal to or

better than previously existing types of tubes, and in UHF - |
tuners it gives comparable performance to VHF tuners.

The 6AN4 is designed for both high g,, and high mu.
Under representativg operating conditions as a Class A I | I l 6AN4
amplifier, the transconductance is 10,000 micromhos and 'E, -+150 VOLTS
the amplification factor is 70, —n:-uo OHMS v ~~

When used as a mixer, the 6AN4 offers the advantages [ (,r“y ™~
of a conversion gain and of relatively low oscillator drive | | o VSWR |-
requirements. =<5

Complete technical information on operating character- &
istics, including performance curves, is included in the man-
ual, “Sylvania’s UHF Story.” A copy is yours for the asking.
Write to: Sylvania Electric Products Inc., Dept. 3R-1003,
1740 Broadway, New York 19, N. Y.

_
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VSWR ON 50 OHM LINE

CONVERSION GAIN (VOLTAGE)
BT E

0 0.3 1.0 1.5 2.0 25 30

y ‘1 T F T " OSCILLATOR INJECTION VOLTAGE )
- F Curve shows representative relationships between con-
- / version gain and input VSWR of the 6AN4 when used in
e J‘ 4 i i mixer service, plotted against oscillator injection voltage.
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COUNT RATE METER

Now being manufactured by the
Berkeley Scientific Division of Beckman
Tustruments, Inc., 2200 Wright Avenue,
Richmond, Calif., is a general-purpose

count rate meter with provision for a
visual and/or aural indication.

The new Berkeley laboratory monitor
Model 1800 is accurate to approxi-
mately *=5%. A front panel control
permits the selection of five different
meter ranges: 300, 1000, 3000, 10,000
and 30,000 counts per minute. Power
requirements are 117 volts +10%, at
approximately 35 watts. The instrument
may be obtained with a GM tube and
probe.

PRESSURE TRANSDUCER

Rapid transient pressure surges and
high frequency pressure pulsations can
be measured easily and accurately with
the Type 4-301 pressure transducer
announced by Consolidated Engineering
Corporation. Type 4-301 may also be
used for measuring static or slowly

varying pressures over a wide tempera-
ture range in both gaseous and liquid
systems.

18 RADIOC-ELECTRONIC

A high safety factor is incorporated
in this transducer, and overloads many
times its full-scale rated pressure range
will not cause mechanieal failure.

Coniplete data and specifications are
contained in Bulletin CEC-1532, avail-
able on request from Consolidated
Engineering Corporation, 300 N. Sierra
Madre Villa, Pasadena 8, Calif.

VIDEO AND AUDIO MONITOR

General Communications, Fort At-
kinson, Wisconsin, is introducing a
video and audio dial-operated monitor
system to the broadcast industry. Each
of the monitoring points in the six-

W Ne e

station unit is provided with a dial
mounted in a desk top housing; selec-
tion of the monitor circuit desired is
made by dialing the appropriate nu-
meral.

Both videe and audiec monitor circuits
are switched simultaneously. Audio is
switched by two levels of a rotary step-
ping switch, the third level ef which
operates the corresponding video relay
associated with the audio circuit. The
video output of the relay bank is fed
to a cathode follower which provides
complete isclation of the monitor from
the source. Audio switching is across
low impedance program monitor buses
with bridging monitor inputs, thus
minimizing circuit disturbance.

The CDMS-1 system is also available
in a three-station unit.

STANDARD INDUCTORS

Replacements for the Type 106 induc-
tors have been announced by the Gen-
eral Radio Company, 275 Massachusetts

www americanradiohistorv com
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Avenue, Cambridge 39, Mass. The Type
1482 standard inductors are symmet-
rically wound toroids, having a much
higher degree of astaticism than existed
in the adjacent pair of D-shaped coils

used in the older type. They have essen-
tially no pickup from a mederately uni-
form electromagnetic field and, when
energized, they produce no such field
in their vicinity.

With no external magnetic field, these
toroidal units can be housed in a metal-
lic case and thus given an electrostatic
shield with no complicated frequency
correction of inductance due to eddy
current reaction. The Type 1482 induc-
tors are offered in 1-2-5 unit values,
permitting a precise direet comparison
between them on a unity-ratio bridge.
Inductance values extend from 100 uh.
to 1 h. inclusive.

CARRIER-CONTROLLED RELAY

The carrier-controlled reiay recently
developed by Haller, Raymond and

Brown, Inc., State College, Pa., was
designed for use in conjunction with a
radio receiver to develop a control sig-
nal which coincides in time with the
reception of an r.f. carrier wave. Only
one connection between the CCR (Model

3801) and the companion radio receiver
is required; that connection supplies
the CCR with a small portion of the
radio receiver's i.f. signal energy.
Two of the several possible applica-
tions for this instrument are (1) use
in a radio repeater system, for turning
on a transmitter which is normally on
standby service, and (2) in a receiver-
(Continued on page 29)
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r "’Capuci!ars shown 214
times actual size

-

CM-ISVEI Menco Capacitors range from 2 to 420
mmf. at 500 vDCw . . . mecasure only 9/32" x 15"
x 3/16” . . . but they’re

PRETESTED at 1000V!

WRITE FOR FREE SAMPLES AND ALL fixed mica El Menco Capacitors are factory-tested at double
CATALOG ON YOUR FIRM'S their working voltage. So, you can be sure they'll stand up. They
LETTERHEAD also meet all significant JAN-C-5 specifications. This means that

you can specify them with confidence for all military or civilian
electronic applications.

Our Type CM-15 silvered mica capacitors reach 525 mmf. at 300
vDCw. Our other types — silvered and regular — provide capaci-
ties up to 10,000 mmf. Want samples for testing? The Electro
Motive Manufacturing Co., Inc., Willimantic, Conn.

Jobbers and distributors are requested to write for
information to Arco Electronics, Inc., 103 Lafayette

St., New York, N. Y. — Sole Agent for Jobbers
and Distributors in U. S. and Canada.
MOLDED MICA 1][l 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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“OARAC"” COMPUTER

“OARAC” is an electronic computer
which has cne of the largest “memories”
vet incorporated in any computing de-
vice. A serial, decimal, single-address
machine with magnetic tape input and
output, it was built by the General Elec-
tric Company at Syracuse, N. Y., for
use by the U. S. Air Force at its Flight
Research Laboratory, Wright Air De-
velopment Center, Dayton, Ohio, in
solving complex problems involving air-

craft design, guided missiles and bal-
listies.

The brain of the computer is a metal-
lic drum (shown in photograph) which
can hold pulses representing 10,000 ten-

decimal numbers on its magnetized
surface until the numbers are called
into use. Operations can be performed
upon instructions as well as on num-
bers. OARAC can make as many as
100 calculations per second.

IRE TECHNICAL CONFERENCE

On April 18 the only national IRE
technical conference entirely devoted to
television will be held in Cincinnati,
Ohio. This is the Seventh Annual
Spring Technical Conference, sponsered
by the Cincinnati Section of the Insti-
tute of Radic Engineers.

Subjects of the papers to be delivered
include: “Television and the Bell Sys-
tem,” “A High Powered UHF-TV
Broadcast System,” “The Design of TV
Receivers Utilizing Non-Synchronous
Power,” “Approach to Mechanized As-
sembly of Electronic Equipment Appli-
cable to TV Receivers,” “The Selection
and Amplification of UHF Television

20
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Signals,” and the latest developments
in color television,

COMPONENTS SYMPOSIUM

The American Institute of Electrical
Engineers, the Institute of Radio Engi-
neers, the Radio-Television Manufae-
turers Association, and the West Coast
Electronic Manufacturers Association
are cooperating in the presentation of
the 1953 Electronic Components Sym-
posium te be held at the Shakespeare
Club in Pasadena, Calif., on April 29,
30 and May 1.

This symposium is one of a series
of national meetings on electrenic com-
ponent parts being held annually for
the purpose of bringing together all
those who share an interest in the de-
velopment, design, performance, and
future of electronic component parts.

MAGNETIC MEMORY UNIT

Employing both electronic and new
magnetic techniques, a fast-access mem-
ory unit which stores and releases num-
bers at the rate of 50,000 per second
has been designed and constructed for
the U. S. Army by the Research Divi-
sion of Burroughs Adding Machine
Company. Burroughs was commissioned
to build the apparatus by the U. S.
Army Ordnance Corps to speed the
work of its electronic digital computer,
ENIAC, in the Ballistics Research Lab-

oratory at Aberdeen Proving Grounds,
Maryland.

ENIAC previously could “remember”
a maximum of 20 numbers in its inter-
nal vacuum tube memory. The Bur-
roughs unit, with a ecapacity of 100

RADIO-ELECTRONIC ENGINEERING
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numbers, is expected to increase EN-
1AC’s memory power six-fold. The heart
of the new unit consists of 4100 individ-
ual memory cells, which are small
doughnut-shaped cores of magnetic
metal encased in plastic,

TELEPHONE ‘‘RECOGNIZER"

An electrenic telephone device which
can understand and intelligently react
to spoken numbers has been built at
Bell Telephone Laboratories. Named
“Audrey,” a contraction of “automatic

”

digit recognizer,” the special circuit
automatically determines which of ten
numbers, from “1” through “0,” has
been spoken into an ordinary telephone,
and responds by flashing an appro-
priate light.

When this device is adjusted for best
performance with a particular speaker,
it is said to operate with remarkable
accuracy. The “recognizer” was the
subject of a technical paper published
in the January issue of the Journal of
the Acoustical Society of America by
K. H. Davis (shown in photograph),
R. Biddulph and S. Balashek, members
of the Bell Laboratories technical staff
who worked out its intricate details.

ENGINEERS WANTED

According to Mr. T. A. Marshall, Jr.,
executive secretary of the Engineering
Manpower Commission of the Engi-
neers’ Joint Council, 40,000 jobs are
waiting to be filled in the engineering
profession today. At a press meeting
held by The Advertising Council to in-
troduce its new public service advertis-
ing drive for more engineering students,
Mr. Marshall warned that the current
engineering shortage was “critical” and
“a threat to our national security.” He
explained that of the 23,000 new engi-
neering graduates expected in 1953, the
ROTC will take 6800, leaving 16,200
for industry—which will need some
30,000 a year for many years to come.
The Advertising Council’s campaign to
help alleviate the shortage has been
undertaken at the request of the Engi-
neering Manpower Commission. _.g._
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who won’t be held back!

RCA, pioneer and leader in every important branch of radio-electronics,
has a permanent position for you if you are an experienced ELECTRONIC.
CoMPUTER, ELECTRICAL, MECHANICAL or CoMMUNICATIONS EnNci-
NEER . . . PHYSICIST . . . METALLURGIST . . . PHYSICAL CHEMIST . . .
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CERAMIST . . . GLASS TECHNOLOGIST.

You may choose to specialize in research, development, design and
application. Both commercial and defense projects,

POSITIONS OPEN IN RESEARCH—

DEVELOPMENT —DESIGN—APPLICATION
in any of the following fields :

RADAR—
Circuitry —Antenna bDesign  Serveo
Systema- - Information Display Systems
Gear Frains--Stable Elements
Intricate Mechanisms

COMPUTERS —

l)igital and Analog—Systems Planning
torage Technique -Circuitry
Servo Mechanisms.  Assembly edign
High Speed Intricate Mechanisms

COMMUNICATIONS —
Microwave-—Aviation - Mobile--Spe-
cialized Military Systems

MISSILE GUIDANCE—

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

NAVIGATIONAL AIDS—
Loran —Shoran - - Altimeters - Airhorne
Racdar

TELEVISION DEVELOPMENT—
Receivers--T'ransmitters and  Studio
Equipment

COMPONENT PARTS—
Franaformer — Coil —Relay — Capacitor

-Switech— Motor — Resistor

ELECTRONIC TUBE DEVELOPMENT—
Receiving —T'ransmitting —Cathode
Ray —Phototubes and Magnetrons

ELECTRONIC EQUIPMENT

FIELD ENGINEERS—

Specialists for domestic and overseas
asgignment on military electronic com-
munications and detection gear.

‘I'here’s not a temporary job among them.
War or depression, RCA has continuved 1o
grow . . . growth in which you'll share when
you jaunch your lifetime RCA career.

For many other reasons, (oo, RCA is a
#uod place for you to work. RCA affords
unexcelled facilities in pleasant surround-
ings . ., every chance for advancement in
rank and incone . . . enjoyable suburban
or country living conditions . , . professional
recognition for achievement,..modern retire-
ment program, Many Company-paid bene-
fita for you and the family. l'l.l}S modern
tuition-refund plan for advanced studs
at recognized universities,

Personal interviews arranged in vour city.

If you qualify for any of the positions
listed alwve, please send us a complete
resume of your education and experience,
Please state your specialized field preference.
Send resume to:

MR. ROBERT E. McQUISTON, Muanager
Specialized Employment Division,
Dept. 2040,

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

RADIO CORPORATION of AMERICA
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LOOKING

af TUBE S

By WILFRID B. WHALLEY

Adjunct Prefessor of Electrical Engineering
Brooklya Polytechmic Institute

The development of the vidicon pickup tube.

N THE February issue of Rabpio-
ELECTRONIC ENGINEERING, the devel-
opment of the fmage orthicon was

discussed. This is the most used type of
pickup tube for both outdoor and studio
entertainment television at the present
time.

While the image orthicon has high
sensitivity, good resolution and reason-
able contrast range, it is admittedly
quite complex and requires correspond-
ingly complicated associated apparatus.
Due to its many internal parts, and
the careful processing required, the
tube is quite expensive. Occasionally
also, there can be added spurious pat-
terns due to variations in the secondary
emissivity over the surface of the first
dynode, so that the number of secondary
electrons varies with the angle of arriv-
al of electrons returning from the
mosaic.

Therefore, a great deal of effort has
gone into the development of lower-cost
and simpler pickup devices. To satisfy
the requirements for industrial opera-
tion, a pickup tube should preferably
contain only a light-sensitive target and
an electron gun.

Transfer Methods

Until recently, all pickup tubes com-
mercially available have made use of
photoemission. These include the icono-
scope, the tmage iconoscope, the orthi-
con and the image orthicon. In all four
types, the electrical signal depends

upon the light energy releasing elec-
trons from a suitably treated surface.
However, many experimenters had tried
other light-to-electric transfer methods,
such as thermoelectricity, photovoltaic
cells and photoconductivity.

The thermoelectric effect is well
known in the use of thermocouples. It
could be of value in the infrared rather
than the visible light region. Some ex-
periments were performed with films of
germanium made of vapor deposition
on mica, but the reported sensitivities
were low,

Photovoltaic cells made, for example,
with cuprous oxide on copper having a
translucent film of silver to make con-
tact to the oxide surface have shown
useful variations in potential with light
intensity. Such construction is not ap-
propriate for pickup tubes since both
surfaces are good conductors. Also, the
changes in voltage are very small com-
pared to the voltage of an electron scan-
ning beam.

Photoconductivity shows up in some
materials as a variation in resistance
with light intensity. Among others, H.
Tams, H. Miller and J. W. Strange
demonstrated tubes using photoconduc-
tive surfaces nearly twenty years ago.

Photoconductivity

It was expected that photoconduc-
tivity could provide higher sensitivity
than photoemission, since the photons
could interact more completely during

GLASS ENVELOPE
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penetration into the volume of the ma-
terial. Photoconductive cells had shown
high sensitivity in light intensity me-
ters. The first experiments for televi-
sion use were made with selenium films
mounted on graphite, but these showed
very long recovery times. Resistance
would decrease with light, but re-
covery was too slow to take care of the
scene motion. Selenium was difficult to
process, due to the high rate of evapora-
tion at the usual tube bake-out tem-
peratures.

To be suitable, a material must have
sufficient “dark” resistivity so that thin
layers can be comparable to the effec-
tive resistance of the scanning electron
beam of a pickup tube. The layer should
not be thicker than required to absorb
the light completely; this entails re-
sistivities of more than 10” ohm cm.
Also, the material must recover its
dark resistivity quick enough to avoid
“smearing” in rapidly moving objects.
Then the decrease in resistance, due to
light, can produce useful changes in
output voltage.

Early targets were made with alu-
minum oxide and zirconium oxide
treated with caesium vapor. Later ma-
terials consisted of various sulphides,
oxides and selenides.

The Vidicon

Figure 2 illustrates the basic prin-
ciple of a vidicon tube, the first com-
mercial tube to use a photoconductive
target. The electrons moving from the
cathode to the photolayer cause a vary-
ing current through the load resistor,
as the resistance of portions of the
photoconductive layer is changed by
the focused light from the scene.

Figure 1 shows the construction of
the target in detail. The inside surface
of the tube face is coated with a trans-
parent conducting metallic film ex-
tending to the embedded kovar metal
ring. This ring provides the external
signal terminal. The photoconductive
film, which is only about two ten-thou-
sandths of an inch in thickness, is de-
posited upon the glass.

Figure 3 shows the essential parts of
a complete tube. Located some distance
behind the target is a fine mesh wire
screen which is used to maintain a uni-
form electric field over the inner face of
the target. An electron gun similar to
that used in other pickup tubes, but
with a very small limiting aperture. is
positioned at the other end of the tube.
Deflection of the electron beam is ac-
complished by magnetic fields from a
yoke similar in design to that used with
the image orthicon. The tube and de-
flection yoke assembly is immersed in
an axial d.c. magnetic field produced by
the focusing coil. As in the orthicon
and image orthicon, the axial field

(Continued on page 27)
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FREQUENCY CONTROL
FOR MILITARY

MIL BLILEY FREQUENCY RATING FREQUENCY
CRYSTAL CRYSTAL RANGE ERATURE TOLERANCE OVER
UNIT HOLDER MEG T spﬁ GE (Centigrade) OPERATING RANGE
cmsTin—ﬂ‘ 080019999 | —40° to +70° 4 L 01%
" CR16 | AR23W | 0.080-0.13998 —40° to o gAY 1 01%
| cris | BHeA |  o0s8-150 “Emiﬁ,‘;a‘ + 005%
CR-19 | BHSA \ ] —$5° to +90° 4 .005%
“cRr23 | 100-750 | —55 to +90° | + 005%
| cr2a | BHTA | 150-500 | —ssy X ¢ 4 .005%
| crar | BHeA : ?E& L+ .002%

2y 0.8-15.0
.‘ ’ "F:_‘-I:" ] == E k

CR-28 | BHSA 470° to +80° 002%

e} ———e + .
1™ CcRa29 Anz* R 0.080 - 019999 +70° to 4-80° jvéaﬁ)
CR-30 | AR23W 0.080- 0.19999 | +70 ‘gﬂ (”'j: :002%
10.0 - 75.0

iy CR32 | BHEA + .002%
““Y cras | BHeA Tw H_“5§° to 490" 4+ 005%
#l crss | BHeA * 800-20.0 | - 4 .002%

| Cris | BHGA | 0800-150 Y SM

CR47 | BHIA

CR42 | BH9A .
" CRa4 | BHBA |"m1sfa®
" CR45 | BHeA 0.455 | —a0°
CR46 | BHBA |  0.2-0.500 a0

 CR-47 0.2 - 0.500

BULLETIN NO. 43 CONTAINS A QUICK
REFERENCE INDEX FOR MILITARY TYPE
CRYSTAL UNITS---SENT UPON REQUEST

Bfi&u/ CRYSTALS

BLILEY ELECTRIC COMPANY
UNION STATION BUILDING, ERIE, PA.
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JOSEPH N. BENJAMIN has been appointed vice-president
of the Pilot Radio Corporation, 37-06 36th Street, Long
Island City, N. Y. A graduate electrical engineer, Mr. Ben-
jamin has been associated with the Pilot Radio Corporation
since 1946, first as production manager, then as works man-
ager, and recently as manager of the Government Contract
Department. He served as a major in the Signal Corps in
World War II.

RAUL H. FRYE, formerly director of research and engineer-
ing for the Raytheon Television and Radio Corporation, has
been named general manager of the newly formed Special
Preducts Division. He will supervise all planning, research
and production. Shortly after his appointment, Mr. Frye
named Robertson Gannaway, formerly Raytheon Television's
chief technical engineer, as director of research and engi-
neering for the new division.

KARL B. HOFFMAN has been elevated to the office of vice-
president in charge of TV planning and operations at the
WGR Broadcasting Corporation; he became associated with
the Buffalo Broadcasting Corporation (WGR’s predecessor)
as technical director in 1933. In the radio-TV-electronic field
since 1921, Mr. Hoffman was for many years a member of
the engineering staff of the General Electrie Company’s
Station WGY at Schenectady.

DR. RUSSELL R. LAW is now assistant to the vice-president
in charge of manufacturing and engineering at Hytron
Radio & Electronics Co., a division of Columbia Broadcast-
ing System, Inc.; in this capacity he will serve as adviser
on special technological problems. During the last 18 years,
Dr. Law has been with RCA at Harrisen and Princeton,
N. J. He holds B.S. and M.S. degrees from Iowa State
College and a D.S. degree from Harvard University.

JOHN E. NELSON, appcinted produet manager for indus-
trial and transmitting tubes by the General Electric Com-
pany, Schenectady, N. Y., will direct the planning of G-E
tube product development; he has served as acting product
manager since March, 1951. Mr. Nelson was with the U. S.
Department of Agriculture for nine years before joining
G-E in 1942. He received his master's degree in electrical
engineering from the University of Illinois.

DR. GORDON K. TEAL, well known for his work in the
semiconductor field, has joined Texas Instruments Incorpo-
rated, of Dallas, as assistant vice-president and director of
the Materials and Components Research Department, Engi-
neering Division. Prior to joining Texas Instruments, Dr.
Teal was associated with Bell Telephone Laboratories, where
he had charge of a group responsible for the development of
transistor and varistor materials.

RADIO-ELECTRONIC ENGINEERING
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Magnetic Attenuator
(Continued from page 14)

magnetizing field, minimum attenuation
is obtained. Both the minimum and the
maximum values of attenuation are de-
termined by the operating frequency,
the ferrite material and lengths used in
the device, and the impedance matching
of the attenuator.

Conclusion

From the data already presented, it
can be seen that if an efficient magnetic
attenuator is to be constructed, consid-
eration must be given to the range of
frequencies over which operation is de-
sired, and a careful selection of ferrite
materials should be made. A certain
amount of trial and errer may be nec-
essary to find the best material for a
given application. In some applications,
operation of several units in cascade
may be necessary to obtain the required
attenuation range. Impedance-matching

| the device can be done by conventicnal

methods of undercutting, tapering, or
stepping the section of ferrite material.

Since the physical properties of these
r.f. dissipative materials closely resem-
ble those of glass and ceramics, special
machining techniques® are needed to
shape the materials to the desired di-
mensions. Diamond-surfaced grinding
wheels and drills are required through-
out. Copper mandrels with diamond
dust—approximately 60 microns in
size—impregnated upon the tip were
the most successful for drilling small
holes. A recent type of dental drill,
consisting of a steel mandrel with dia-

| mond particles electroformed on the

tip, can also be used. Such drills can he
conveniently obtained in many shapes
and sizes from most dental manufac-
turing companies.

A list of commercially available fer-
rite materials suitable for use in the
u.h.f. magnetic attenuator is shown in
Table 1. The approximate attenuation
at 1000 mc. when no external magnetic
field is applied is shown for each ma-
terial, together with the manufacturer’s
name and address.

The author wishes to thank Mr. R.
W. Beatty for his assistance and help-
ful discussions throughout the develop-
ment of the magnetic attenuator.
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Seven out of the ten leading television set makers are today

using Sylvania Picture Tubes. Why this overwhelming pop-
ularity? Much of the credit will be found in the splendid
quality and scientific parity of Sylvamia’s Tungsten and
Chemical Components. And NOW, these products, based
on 15 vears research and special skills, are offered to you!
For example:

Tungsten Wire for Cathode Heaters. Sylvania controls
and quality checks its tungsten wire production, from ore
to finished product. With Sylvania Tungsten Wire, you can
be sure of good retention of shape and other desirable char-
acteristics after treating and coating.

Triple Carbonate Cathode Emission Coatings. These
Sylvania coatings comply with the highest standards of
purity. Made by Sylvania’s improved methods, these coat-
ings are offered in a range of exact chemical compositions
and particle sizes to meet the requirements of any manu-
facturer.

Picture Tube Phosphors by Sylvania are superior because
they are carefully controlled for particle size, brightness,
and uniformity of color. Sylvania offers a number of these
quality phosphors for black and white television. Of special
interest is the phosphor blended for maximum cross-burn
resistance. Also available are phosphors for color television
picture tubes and cathode ray tubes. All may be obtained
in 1000 Ib. lots to eliminate any color-matching problems.

We'll be happy to send you full information con-
cerning the complete line of Sylvania Tungsten
and Chemical Components. Address your in-
quiries to: Sylvania Electric Products Inc., Dept.
3T-3504, 1740 Broadway, New York 19, N. Y.

Potassium Silicate is produced by Sylvania with exact
control of the ratio of the two elements involved, thus assur-
ing optimum wet-screen strength. Its high chemical purity
helps maintain screen brightness and good coler. Each con-
tainer of this Sylvania quality chemical guaranteed to con-
tain 28% total solids.

Stranded Tungsten Coils for Vacuum Metalizing. With

Sylvania Tungsten Coils, you can depend on highest per- ! i
formance at lowest cost. These stranded coils provide a

uniform deposit of metal where needed. They're sturdy toov

.. . reduce mechanical breakage in the loading of filaments.

Sylvania Tungsten Coils also give you more shots from each

filament, and the best heat for evaporation.

FUNGSTEN & CHEMICAL PRODUCTS; RADID TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUDRESCENT 1AMPS, FIXTURES, LIGHT BULBS: PHOTOLAMPS: TELEVISION SETS
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NEW TUBES

AIR-COOLED IGNITRON

National Electronics, Inc., Geneva,
Ill., has recently developed a 56-ampere
ignitron which does not require water
cooling and is electrically similar to
the 5551 Size B ignitron tube. Elimina-
tion of water cooling is expected to
permit the use of ignitron tubes in

fields where their application has pre-
viously not been feasible.

Designated as NL-1005, this tube is
designed for forced air cooling, but it
may be used at reduced ratings with
free ventilation. It is capable of con-
trolling maximum r.m.s. demand cur-
rent of 2400 amperes at 250 volts a.c.
or 1200 amperes at 500 volts a.c. Max-
imum average anode current rating is
54 aniperes d.c. When used for welding
control, the NL-1005 js the approximate
equivalent of a 300-ampere magnetic
contactor.

Complete technical data are available
from the manufacturer.

PICTURE TUBE REPLACEMENT

The addition of the type 16K/RP4 to
Dw Mont’s picture tube replacement
line has been announced by the Cathode-
Ray Tube Division of Allen B. Du Mont
Laboratories, Inc., Clifton, N. J. It is a
glass rectangular type employing mag-
netic focus and deflection.

Production of this tube, which is
already under way, will provide the
service industry with a complete Dun
Mont line of round and rectangular
glass picture tubes for replacement.

GERMANIUM DIODES

Amperex Electronic Corporation an-
nounces the addition of a line of seven
germanium diodes of the hermetically
sealed glass variety which are not af-

26 RADIO-ELECTRONIC ENGINEERING

fected by atmospheric conditions of
humidity, altitude and extremely low
temperature.

Types 1N34A, 1N38A, IN54A and
1N58A are electrically interchangeable
with the well-known standard types.
New types include: IN86—a general
purpose diode, 1N87—a video detector
diode, and 1N88—a d.c. restorer diode.

Complete technical data are available
on request from Amperex Electronic
Corporation, 230 Duffy Avenue, Hicks-
ville, L. I, N. Y.

X-BAND ATR TUBE

Designed for operation in the X-band
at a frequency of 9280 mc., the Type
6276 ATR is electrically but not me-
chanically interchangeable with such
types as the 1B35 and 1B35A. Intro-
duced by Microwave Associates Inc.,
22 Cummington Street, Boston 15,
Mass., it features a braid gasket flange
type of mounting located near the win-
dow instead of a resonant choke-
mounted seat. Because of this, lower
values of normalized equivalent con-

ductance and freedom from arcing at
high power operation are achieved.
The Type 6276 is completely silver-
brazed, resulting in electrical and me-
chanical uniformity. It is small and
compact in design, having an over-all
length of only one inch. The tubulation
is located on the narrow side of the
wave guide body, thus providing greater
clearance for associated equipment.

HALF-WAVE RECTIFIER

A half-wave rectifier designed for
high-voltage rectifier circuits has been
added to General Electric’s industrial
tube line. It is intended for use in radio
and television transmitters, industrial
heating oscillators, and other applica-
tions where high voltage d.c. is required.

The GL-4B32 is an inert-gas-filled
tube which will operate over a wide
temperature range—from -55 to 70 C.
Use of an inert gas instead of mercury

www americanradiohistorvy com

perniits the tube to be mounted in any
position.

Maximum ratings include a peak
maximum cathode current of 5 am-
peres, an average maximum cathode
current of 1.25 amperes, and a max-

imum peak inverse anode voltage of
10,000 volts. Further information may
be secured by writing to the General
Electric Company, Tube Department,
1 River Road, Schenectady 5, N. Y.

VERTICAL DEFLECTION AMPLIFIER

Now in production at the Radio Tube
Division of Sylvania Electric Products
Ine., at Emporium, Pa., is a miniature,
high perveance, double triode, vertical
deflection amplifier designated as Type
12BHT.

This unit congists of two completely
independent medium-mu triodes in a
T-6% envelope. One section may be used
as the sawtooth generator while the
other section serves as the vertical de-
flection amplifier. Both sections are de-
signed to withstand the high pulse volt-
ages normally encountered in vertical
amplifier service. For certain applica-
tions where the plate supply voltage
must be kept low, parallel connection of
the two sections may be used.

TWIN TETRODE

Designed for wide-band operation as
an r.f. amplifier, modulator, frequency
doubler or a tripler, the new Amperex

Ty

u.h.f. and v.h.f. twin tetrode is a small-
er, mechanically and electrically im-
proved version of the Amperex AX-
9903/5844 tube. Improved h.f. perfor-
mance is possible with this new tube,
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known as the 5894-A, because the cath-
ode and grid structure is supported at
the top as well as the bottom of the
tube. Being held in exact vertical
alignment with the plates, the two sec-
tions of the tube are in closer electrical
balance.

The Amperex 5894-A employs a new
type of construction which enables the
tube to withstand greater shock and vi-
bration. The anode seal strength has
been increased by replacing the top sec-
tion of the tube with a powdered glass
seal. For further information, write to
Amperex Electronic Corporation, 230
Dutfy Avenue, Hicksville, I.. I, N. Y.

HYDROGEN THYRATRONS

Plans for the production of hydrogen
thyratrons at the Scranton, Pa., plant
of the General Electric Company have
recently been announced. These tubes
will be used in the radar fence being
built by the U. S. Air Force—a series
of radar detector stations to guard the
country’s shorelines and borders against
sneak attack—and will also be used in
Army and Navy radar equipment.

Hydrogen thyratrons are vital to the
operation of high power radar units.
First developed during and following
World War II, they have been in short
supply due to manufacturing difficulties
—the hyvdrogen gas inside the tubes is

extremely active chemically and the
tubes are subject to voltages consider-
ably higher than those used in standard
industrial thyratrons. G-E now expects
to produce several million dollars’ worth
of these hydrogen units annually.

SHARP CUTOFF PENTODE

Intended particularly for use in elec-
tronic computers, the Type 6145 sharp
cutoff pentode amplifier is suitable for
applications where long life under cut-
off conditions, low supply voltage and
high plate current at zero bias are re-
quired. It has just been announced by
the Radio Tube Division, Sylvania Elec-
tric Products Inc., 1740 Broadway, New
York 19, N. Y.

Advantages of the 6145 include: T-9
lock-in construction for compactness,
shielding and secure socketing; and un-
usually low interelectrode capacitances.

@~
Looking at Tubes
(Continued from page 22)

keeps the low voltage electron beam in
focus during travel from the gun to the
target. Another coil is placed over the
gun to control alignment of the electron
beam on entering the main focusing
field.

In operation, the clectron beam
brings each portion of the surface to
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Fig. 3. Cross-sectional diagram of an
experimental vidicon pickup tube.

cathode potential. When light is falling
on a portion of the surface, the poten-
tial difference between that part of the
surface and the signal plate changes
during the scanning interval, and the
electron flow from the beam on the
next scan (to return the surface to
cathode potential) causes a voltage
drop across the load resistor. This
voltage is proportional to the change in
resistance caused by the illumination.
The vidicon is much smaller than
other types of pickup tubes, being ap-
proximately one inch in diameter and
six inches long. Its sensitivity is quite
high, and it operates satisfactorily
with standard types of photographic
optical lenses. Due to its small size,
low voltage requirements, and simplic-
ity of adjustment, it is particularly
weil suited to industrial television.

D

SKL WIDE-BAND DISTRIBUTION

SYSTEM FOR TELEVISION

The -SKL- Distribution System provides simultaneous distribu-
tion of up to thirteen television channels, FM signals, and, if
required, broadcast signals. Although the -SKL- system is in-
expensive in initial cost, no effort has been spared to provide
high quality, long lasting, low obsolescence designs and equip-
ment. An unusual feature of the -SKL- system is the Model 212TVY
Chain Amplifier. These broadband amplifiers continue to
operate even though a tube fails, which insures the high reli-
A ability so necessary in such a system. The -SKL- system is de- -
« signed to have the lowest maintenance cost of any system on
the market today, not only because of the reliability of the b
amplifiers which require no tuning or adjustment, but also
because vacuum tubes have been eliminated in all other parts
of the system. Only the -SKL- system can offer the long life,
low obsolescence and low maintenance costs that are required
for the long, profitable operation of distribution systems.
Write today for further information.

B\

Two views of SKL Model
212TY  Amplifier mounted
in Model 420 Ampiifier
Cabinet, mounted on a
telephone pole <rossarm
(top}. pole (bottom)
Courtesy VYermont Tele
vision, Inc

130 air miles.

Right: Photo of erection of one of the two Horn Antennas at Barre, Vermont,
for Vermont Television, Inc. These antennas, having 20 db gain, provide
good signals from WBZ.TV Boston, 140 air miles, and WRGB Schenectady,

SPENCER- KENNEDY LABORATORIES, INC.

186 MASSACHUSETTS AVE., CAMBRIDGE 39, MASS.
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NEW LITERATURE

DIESEL ELECTRIC SETS

Actual operating experiences with
*“Caterpillar’” diesel electric sets
throughout the United States and Can-
ada are featured in an eight-page bul-
letin published by Caterpillar, Peoria,
Ill. Entitled “Power Guards for Com-
munications,” it emphasizes the need
for uninterrupted service in the many
fields of communications—and the im-
portant part that a dependable power
source plays in making this service
possible. Specifications for ten different
diesel electric sets are included.

POWER CONVERSION UNITS

A two-color booklet describing the
complete G-E line of metallic rectifier
power conversion units is available
from the General Electric Company,
Schenectady 5, N. Y.

This illustrated eight-page bulletin,
GEA-5658A, contains design features,
performance characteristics, cirecuits,
applications and advantages of the G-E

line. A chart of the dimensions, ratings
and weights is also included, together
with guide form specifications.

RCA TUBE TYPES

The Tube Department of Radio Cor-
poration of America recently issued a
revised edition of its list of preferred
tube types for new equipment design.
The revisions invelve changes resulting
from technological advances in tube de-
sign and application.

A copy of this latest issue of the
RECA list can be obtained on request
from Commercial Engineering, RCA
Tube Department, Harrison, N. J.

OTS PUBLICATIONS
PR 111051

How to build aircraft electronic
equipment so as to eliminate opera-
tional disturbances (natural static and
interference from other equipment) is
explained in a report entitled “Design

- | Techniques for

~~WAXES

OPHAR

~..COMPOUNDS

Zophar waxes, resins and compounds

| Interference-Free
Operation of Air-
borne Electronic
Equipment.” 459
pages. $11.50. Or-
ders for PB 111051
should be ad-
dressed to the Of-
fice of Technical
Services, U. S. De-
partment of Com-
merce, Washing-
ton 25, D. C.,
accompanied by

28

to impregnate, dip, seal, embed, or pot,
electronic and electrical equipment or
components of all types; radio, tele-
vision, efc.

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.

RADIO-ELECTRONIC ENGINEERING

check or money
order payable to
the Treasurer of
the United States.

PB 107274

“The Sleeve An-
tenna’’ deseribes
an improved type
of short-wave an-
tenna —a coaxial
cable in which the
inside central rod
is made to extend
beyond the outside
eylinder forms an
effective “sleeve”
type antenna for
radiating short-
wave energy. 141
pages. On micro-
film, $5.75; in

WwwWW americanradiohistorv com

photostat form, $18.75. Orders for PB
107274 should be addressed to the Li-
brary of Congress, Photoduplication
Service, Publication Board Project,
Washington 25, D. C., with check or
money order payable to the Librarian
of Congress.

INDUSTRIAL CONTROLS

Complete information on Barber-Col-
man industrial controls is now available
in Catalog F-3941-2. Products covered
include thermostats, a proportioning
pressure switech, humidity controls,
motor-operated and solencid valves,
temperature regulators, control motors,
relays, and electrical accessories.

Address your request for a copy of
F-3941-2 to the Barber-Colman Com-
pany, Rockford, Il

INTEGRATOR

Instron Engineering Corporation, 2
Hancock Street, Quincy 71, Mass., an-
nounces the availability of a bulletin
describing the Instron integrator—an
electromechanical device for obtaining
the time integral of a varying input
signal.

Included in this bulletin are the var-
ious possible applications of the in-
tegrator, a general description of the
device, its principle of operation, input
requirements, and specifications.

MICROWAVE INFORMATION

Economic aspects of multichannel
operation of telephone and telegraph
circuits over microwave radio links are
emphasized in the new Lenkurt Bulletin
72A-P16. Entitled ‘“Microwave in the
Telephone Toll Plant,” it may be ob-
tained from the Lenkurt Electric Com-
pany, County Road, San Carlos, Calif.

Among the subjects discussed in this
publication are: the investment re-
quired for microwave equipment; the
revenue possibilities which microwave
provides; and the way in which the use
of microwave affeets such problems as
future system growth.

COOK BROCHURE

Bulletin R-10 is a 47-page brochure
containing information on the latest
facilities and services of the new Cook
Research Laboratories in Skokie, Ill., a
division of the Cook Electriec Company.
It will be mailed to anyone interested
in research, development and instrumen-
tation in the fields of nuclear physics,
servomechanisms, upper air research,
weather reconnaissance, radar, sonar,
guided missiles and general electronics.
Write to Cook Electric Company, 2700
Southport Avenue, Chicago 14, Ill., for
your copy. :
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“FILTER DESIGN DATA FOR COM-
MUNICATION ENGINEERS by J. H.
Mole. Published by John Wiley & Sons,
Inc., 440 Fourth Avenue, New York 16,
N. Y. 252 pages. $7.50.

This book is concerned mainly with
the Zobel filter. Brief accounts of a
number of recent extensions to the
Zobel theory have been included.

Heretofore. textbooks on filters have
concentrated on theoretical principles
and have given comparatively little at-
tention to the needs of the practical
designer; the present work is an at-
tempt to supplement such textbooks by
providing in a convenient form charts,
tables and formulae selected or con-
structed so as to lighten the labor of
calculation as much as possible. With
their help, it should be possible to de-
sign filters in a small fr.ction of the
time otherwise needed.

Derivations of formulae have been
omitted except where they clarify the
presentation, and attention has been

New Products
(Continued from page 18)

tape recorder combination, where the
CCR turns on the tape drive mechanism
only when there is a signal to be
recorded.

| FERRAMIC CORES

confined to the statement of results and |

the explanation of design methods. It
has been assumed that the reader has
an elementary knowledge of the prin-
ciples of line transmission and of filters.

‘‘PROCEEDINGS OF THE NATIONAL
ELECTRONICS CONFERENCE'’ —1952—
Velume 8. Published by the National
Lklectronics Conference, 852 East 83rd
Street, Chicago 19, Ill. 835 pages, in-
cluding charts, diagrams and tables.
Case bound. $5.00.

Included in this volume are all of
the papers which were presented at the
Eighth National Electronics Confer-
ence held in Chicago on September 29,
30 and October 1. A program of the
three-day session is also given.

Topics covered by the 97 technical
papers include: electronic research, de-
velopment, and application; antennas;
the assembly and measurement of com-
ponents; audio; circuits; coding and
recording techniques; computers; delay
lines and h.f. test equipment; electronic
instruments; engineering management;
industrial measurements; magnetic am-
plifiers; memory tubes; radar; radio
navigation; reliability of components
and equipment; semiconductors; servo-
mechanisms; television ; transistors; and
wave guides.

The appendices contain a catalog of
the various exhibitors at the 1952 Con-
ference and contents of previous issues
of the Proceedings. Copies of Volumes
2, 4, 5, 6 and 7 may also be obtained
for $5.00 a copy. &

<

APRIL, 1953

Production of a new line of ferramic
cores for use in digital computers is
under way at the General Ceramics and
Steatite Corporation. These cores are
molded of Ferramic MF 1118, a soft
magnetic material featuring square hys-
teresis loops, high volume resistivity
and a low loss factor.

As the response time of Ferramic MF
1118 is about 40 times faster than that
of other magnetic materials, the new
cores have a switching time of less than
one microsecond. They are available in
three sizes. Complete data will be sup-
plied promptly on request to: General
Ceramics and Steatite Corp., Keasbey,
N.J.

DECADE RESISTOR

Type 2455, a new l-watt precision
wire-wound resistor for decades and
other applications requiring low resist-
ance values with close tolerances, low
temperature rise, and low inductance,
has been announced by the Shallcross
Manufacturing Company. It can be cal-
ibrated to a tolerance of £0.1% or bet-
ter and is available from 0.1 to 1000
ohms. The Type 2455 resistor is 1%"
long by 3%” in diameter.

A single layer bifilar winding pro-
tected by a moisture-resistant lacquer
coating is used for all-values. The Stea-
tite bobbin and axial wire leads at the
same end make it easy to mount this re-
sistor directly on decade switch decks
or other similar equipment. Further
details may be secured by letterhead
request to Shalleross Manufacturing
Company, Collingdale, Pa.

ULTRASONIC DELAY LINES

A series of fused quartz ultrasonic
delay lines for radar and electronic
computer applications has been de-
veloped by Andersen Laboratories, Inc.,
West Hartford, Conn. These solid delay
lines are available in bandwidths of
12 me. or greater, and feature an ex-
tremely low ratio of spurious to desired
signals—as low as -50 db for special
requirements. Insertion losses are also

| kept to a minimum, 34 to 50 db being

characteristic, depending on the ter-
minating impedance necessary.
Andersen Laboratories is prepared to
offer advice and engineering help to
customers on all types of ultrasonic
delay line problems. G-
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Precision

COIL BOBBINS

Improve your coils . . .

Quality Controlled

Greater Insulation

Better Heat Dissipation
Higher Moisture Resistance
15 to 209, Stronger
Lighter Weight

More Winding Space

PRECISION Coil Bobbins are finished to
your exact specifications. Only the finest
dielectric materials are used.

Cores furnished In an infinite variety of sizes
ond shapes—kraft, fish paper, acetate, or com-
binations. Flanges cut to specifications—plain
or fitted with leads, slots or holes; embossed
or recessed.

Send specifications for
free sample and request
new Arbor List of over
1500 sizes.

PRECISION PAPER TUBE CO.

2063 W. Charleston St., Chicago 47, Iil.
Plant No. 2, 79 Chapel 5t., Hariford, Conn.

Afse Mirs. of Prechsion Paper Tubes

29


www.americanradiohistory.com
www.americanradiohistory.com

Decay Constant
{Continued from page 11)

The decaying waveform, which must
be essentially d.c. in character, is im-
pressed on one of the cathodes of a
6AL5 twin diode through the primary
windings of a pulse transformer. The
anode is maintained at a selected poten-
tial supplied by a battery external to
the circuit. As long as the cathode po-
tential exceeds that of the anode, no
conduction can take place. When the
cathode and anode potentials become
equal, a small current flows and a volt-
age appears across a differentiating
circuit in the grid of a 6BA6 high-gain
pentode amplifier. This voltage, initial-
ly a small pulse, is amplified and its
phase is inverted by the pentode. The
amplified pulse is impressed upon the
cathode of the diode through a capaci-
tor and the secondary of the pulse
transformer. The combination of tube-
and transformer-phase inversion drives
the cathode voltage lower and increases
the difference in potential between it
and the anode. This action forces heavy
conduction in the diode within a very
short time after the small initial pulse
appears. It is alse cumulative and be-
comes oscillatory in a time determined
by the reactances in the regenerative
circuit of the 6BA6. Thus, within a very

short time after the reference voltage
on the anode and the “signal” voltage
on the cathode have become equal, a
sharply rising oscillatory wave is gen-
erated.

The impedance level at the anode of
the 6BA6 pentode is high, and any
loading of the circuit would adversely
influence the speed of response of the
complete circuit. Therefore, the circuits
following this type of regenerative volt-
age comparator convert the waveform
into a single pulse at an impedance
level suitable for triggering a precision
counter chronoscope. A diode rectifier
—one-half of another 6AL5—of short
time constant is connected to the anode
of the pentode amplifier to convert the
input oscillations into a step function
containing only a slight ripple. This
impulse waveform is amplified in a two-
section rise-rate triode amplifier (a
12AT7) that further increases its speed
of rise. Another differentiating circuit
and an overshoot diode clipper complete
the output section.

At the instant the decaying wave-
form is applied to the circuit described
above, it is also impressed on a similar
circuit. The second circuit is identical
to the first except that the reference
voltage on the anode of the comparison
diode prevents the circuit from fune-
tioning until the input voltage has de-

cayed to a lower

GET YOURS FREE!

COMPLETE ‘53 SPECTRUM
FCC FREQUENCY ALLOCATIONS

® COMPLETE ALLOCATIONS OF ENTIRE
BAND: 100 KC 1o 100,000 MEGS.

® EASY TO READ COLOR CHARY

‘® A MUSY FOR ENGINEERS, HAMS,
SERVICEMEN AND EXPERIMENTORS

At Wholesale Radi
FREE! ™ %.0."co inc

BY MAIL: enclose 10 cents to cover postage
and handling ¢ost.

Federal HI-AMP SEI.ENII.IM

RECTIFIER KIT!

Build Your Own & Save!
24 Possible Rectifiers!

Wide range of applications as single

phase half wave, full wave or full

wave center tap assembly. 24 Pos-

sible rectifiers ranging from max.

AC input of 9 volts to give app. output of
6.5 volts DC, 10 amps. through graduated
stages to max. AC input of 144 volts 1o give
app. output of 55 volts DC, 5 amps. Com-
plete with all parts, hcrdwme diagrams and
instructians.

WRITE FOR FREE "F.Y.1.'"* FILLED WITH VALUES!

WHOLESALE RADIO PARTS CO., Inc.

BALTIMORE 1, MD.

311 W, BALTIMORE ST.
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value than in the
first cireunit, usu-
ally 22% volts.
The output pulse
of the second cir-
cuit is then used
to stop the chron-
oscope. The time
difference be.
tween the 45 volt-
triggering and
the 22% volt-
stopping pulses is
a measure of the
damping coeffi-
cient of the wvi-
brating system.
The accuracy
of the NBS decay-
constant measure-
ment method was
determined by us.
ing precision RC
networks, the
time constants of
which are simply
calculated. The
error in measur-
ing the time incre-
ment was found
to be proportional
to the length of
the in¢crement.
Thus, for a 3-sec-
ond increment,
the error is 3% ;
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and a 0.2 second increment has an error
of less than % %.

Stability over long periods of time is
insured by compensating the compara-
tor diodes for thermal drift due to
heater aging and temperature varia-
tions. The drift voltages are cancelled
by using two diodes in the same enve-
lope. In measurements of decay time in
the region of 0.15 second, the compen-
sation maintains the drift to 1 part in
1500 for periods of several hours. @~

Coaxial Cavity Element
(Continued from page 16)

is attached to a small driving motor
which frequency-modulates the output.
A 60-cycle sweep source, whose phase is
adjustable for proper phasing of sweep
and swept signal on the viewing scope,
is also provided. Two versions of the
unit have been designed: one provides
an output of approximately 2 volts into
72 ohms unbalanced, which is capable of
being attenuated approximately 30 db;
and a second provides an output of ap-
proximately 1 volt into 72 ohms unbal-
anced, with an output capable of being
attenuated over 100 db. Provision for
internal and external modulation is
made on the latter unit, so that it may
be used as a combination sweep and
signal generator,

In order to fill the need for final test-
ing of converters, it was found neces-
sary to have a source of u.h.f. television
signals covering the entire u.h.f. band,
since—unlike v.h.f.—no area has more
than one or two stations. To cover this
deficiency, a relatively low-cost compos-
ite picture, sound, and sync signal gen-
erator using the video and sound signals
of existing v.h.f. stations was designed.
A block diagram of the picture signal
generator is shown in Fig, 6. The unit
is provided with a piston attenuator
capable of a maximum output of ap-
proximately 1 volt into 75 ohms and
over 100 db attenuation. It has level-set
meters and controls for both input and
output signals, and is capable of ex-
ternal modulation by means of a mono-
scope and synchronizing generator rack.
The generator makes it possible to pro-
vide a composite picture at any u.h.f.
channel. In effect, it is a miniature u.h.f.
station wired directly to the receiver
being tested. It may be used for u.h.f.
demonstrations, interference studies,
hum modulation and microphonic¢ inves-
tigations, and other applications. N .

PHOTO CREDITS
PAGE CREDIT
3, 4. .. .Industrial Nucleonics Corp.
11, 12, 13, 14, 32. .National Bureau
of Standards
...... Granco Products Inc.
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Converter Calibration
(Continued from page T)

done easily by using a center-tapped
transformer with a 50,000-ohm Helipot
across the plate leads. The center tap
of the transformer and the Helipot
slider provide the signal leads. With
the potentiometer slider centered, zero
output voltage will exist. Moving the
slider in either direction will cause a
voltage to appear; but in one direction
the voltage will be practically in-phase
with the line voltage, and in the other
direction it will be practically 180° out-
of-phase. When a transformer is used,
a phase shift of about 2° will occur be-
tween the input and output voltages.
The output voltage can be read directly
from a calibrated dial on the Helipot,
provided that the input voltage to the
transformer is adjusted, using a Weston
Model 622 voltmeter (1%), a vacuum
tube voltmeter (3%), or a laboratory
dynamometer voltmeter (1%£%). The
converter output of 0 to 5 volts d.c. can
be read by the Weston 200,000 ohm/volt
voltmeter.

It might be well to note here that con-
verters of this type can be very tricky
to design, build, and calibrate.

Calibration of the capacity converter
(Fig. 1B) consists of connecting known
capacitors to the input of the converter

CALENDAR

of Goming Euents

MARCH 23-26—IRE National Conven-
tion, Waldorf-Astoria Hotel and Grand
Central Palace, New York, N. Y.
APRIL 11—New England Radio Engi-
neering Meeting, University of Con-
necticut, Storrs, Conn.

APRIL 18—Spring Technical Confer-
ence of the Cincinnati Section, IRE,
Engineering Societies Bldg., Cincin-
nati, Ohio,

APRIL 23-24—International Symposi-
um on Non-Linear Circuit Analysis.
organized by Polytechnic Institute of
Brooklyn, Engineering Societies Bldg.
33 W. 39th St.. New York, N.Y
APRIL 27-30—Spring Technical Meet-
ing, sponsored jointly by the US.A.
National Committee of the Interna-
tional Scientific Radio Union and the
IRE Group on Antennas and Propaga-
ticn, National Bureau of Standards,
Washington, D, C.

APRIL 29-MAY 1—Flectronic Compo
nents Symposium, sponsored by the
AIEE, IRE, RTMA and WCEMA
Shakespeare Club, Pasadena, Calif.
MAY 7-9—Acoustical Soclety of Amer-
ica, 45th Meeting, featuring Sound Re-
production, Warwick Hotel, Philadel-
phia, Pa.

MAY 11-13—National Conference cn
Airborne Electronics, Hotel Biltmore
Dayton, Ohio

AUGUST 19-21—W estern Electronic
Show and Convention, Civic Audito-
rium, San Francisco, Calif.
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to simulate different capacities, indicat-
ing—for example—different fuel levels.
The converter output is fed to a poten-
tiometer divider, placed across a stable
5-volt supply. Proper voltage is then
provided by the slider. The calibration
capacitor is a special capacitor arrange-
ment whereby both the stator and rotor
are above ground, and ground is the
shielded box surrounding the variable
capacitor. Plug-in fixed capacitors in-
crease the total capacity range. This
results in a three-wire arrangement
which makes possible a system free
from errors due to changes in tempera-
ture or moisture coentent of cable in-
sulation. Fuel gauge accuracy is also
independant of cable lengths or capac-
ity. Accuracy is approximately 1%.

The potentiometer divider converts
mechanical motion into a change of po-
tentiometer slider position. The best
method of calibration of this device is
through the use of a ratio bridge (Fig.
2A). A potentiometer divider generally
consists of a 5000-ohm potentiometer,
and is arranged in a bridge circuit with
a Helipot having a ten-turn dial, also
rated at 5000 ohms. Voltage is applied
across the dividers and a null indicator
(D’Arsonval microammeter) is placed
between the two sliders. The actual volt-
age across the two parallel potentiom-
eters is not critical, i.e.,, the voltage
can vary over several volts—say, be-
tween 4 to 6 volts—because the ratio
bridge is a null device. The Helipot is
adjusted for a null and its dial indicates
0 to 1000, which can conveniently be re-
duced to 0 to 100. Therefore, the input
to the potentiometer divider can be
plotted against 0 to 100% motion. This
method of measurement is widely used
because it eliminates the necessity for
measuring and maintaining 5 volts d.c.
to better than 1% and then reading the
divider output voltage to 1%. The over-
all accuracy of a ratio bridge circuit
can be % %.

Equipment in a converter calibration
bench is also suitable for testing and
calibrating subcarrier oscillators. A
subcarrier oscillator is frequency-mod-
ulated by applying a signal between 0
and 5 volts d.c. The a.f. output deviates
from the center frequency *7.5%, with
2.5 volts d.c. causing the subcarrier
oscillator to oscillate at center fre-
quency. o Thus, the EPUT meter can
measure the subcearrier output fre-
quency and the Weston d.c. voltmeter
can measure the input voltage accu-
rately.

The calihration bench requires power
supplies of 400 cycles, 115 volts a.c.
and 26 volts a.c., single-phase; several
hundred volts d.c.; 6.3 volts a.c. or d.c.;
and 28 volts d.c. Most of these power
requirements can be supplied by com-

mercial power supplies. Y. P

www americanradiohictorv com

ENGINIERING

DELIVERY
FROM STOCK!

RELAYS

Our stock of more than a
million relays — in over a
thousand different types
—is the world’s largest.
Don’t delay your produc-
tion for want of large or
small quantities of relays
of any type.

Telephone, wire or write
for quotations.

NEW AND MORE =
COMPREHENSIVE oy

-ty
1953 & 47
RELAY SALES | &7 2 g,
cATALOG [T

2o ‘-_,""u..
NOW READY

-
-

Be sure to send
for your copy

Telephone

SEeley 8-4146

833 W, CHICAGO AVE.

DEPT. 8, CHICAGO 22, Iil.
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A HIGH-POWER
PULSE GENERATOR

By

W. E. WILLIAMS, JR.

National Bureau of Standards

Pulses of nearly square waveform at voltages
up to 1200 volts at several amperes and at six

frequencies are provided by this generator.

has recently been developed at the

National Bureau of Standards to
supply heavy pulses required in an NBS
study of cathode emission.

Output of the pulse generator is
taken between ground and the cathode
of a high power 304TH triode switch
tube. The plate voltage of the 304TH is
supplied from an adjustable external
source of up to 2000 volts. When the
switch tube is receiving no pulse excita-
tion, its grid is biased to cutoff, and its
cathode is at ground potential. When a
pulse drives the 304TH grid positive
with respect to cathode (about 130 volts
are used), the output voltage rises to
a4 value determined by characteristics

AN ELECTRONIC pulse generator

of the external power supply and load.

The novelty of the NBS pulse gen-
erator lies in the means by which the
exciting pulse is supplied to the grid
of the 304TH. The most obvious method
might seem to be to couple a pulse-
forming circuit to the 304TH by means
of a pulse transformer. But the trans-
former would need to be insulated to
withstand the high voltages involved,
and it would be difficult to construct
such a transformer having good re-
sponse at the low repetition rates as
well as good insulation. For this reason,
a circuit was adopted in which a keyed
r.f. oscillator and rectifier take the place
of a pulse transformer.

Pulses are generated initially by a

The generator being used to supply current pulses to @ vacuum tube.

twin-triode 6SN7 vacuum tube in an
unbalanced multivibrator circuit. Out-
put of the multivibrator is amplified by
a single 6J5 triode and coupled by a 6V§
cathode follower to the screen grids of
a 4.2-mc. r.f. oscillator using two 6L6's
in parallel. By this arrangement the
oscillator is keyved on for the duration
of each pulse. The oscillator output—
a 4.2-mc. carrier with 100% 10-to-60-
cycle near-square-wave modulation—is
inductively coupled to a 6X5 rectifier,
and the positive-pulse output of the rec-
tifier is applied to the grid of the 304TH
output tube. Necessary high voltage in-
sulation between the two windings of
the oscillator coil is readily provided.

)
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Circuit of the high-voltage high-current pulse
generator. Pulse frequency may be set at 10.
20. 30, 40, S0 or 60 cps by means of S,. Pulse
duration is 1% of the period. An external d.c. CRUUND
power supply of adequate capacitly is required.
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Good-pay jobs. A business of your own.

OPPORTUNITIES FOR GOOD-PAY JOBS
in Television are within your reach when
you study TV Servicing by the RCA Insti-
tutes Home Study Method. Or perhaps
you would like to start a TV Service busi-
ness of your own.

If you are not satistied with the way
your future now sticks up, see how easily

you cian change the course of your carear.
RCA Institutes Home Study Course in
TV Servicing is helping thousands of other
people to better jobs. It can help you.
Right now thousands of opportunities are
going begging. There is a critical shortage
of trained TV servicemen. This is your
big opportunity.

Easy-to-understand,
illustrated lessons

The entire course is di-

vided into ten units of

scveral individual lfes-

sons. You study them at

home in your spare time.
Lesson-by-lesson you learn
the theory and step-by-step procedures of
installing TV antennas, of servicing and
trouble-shooting TV receivers. Hundreds of
pictures and diagrams help vou understand
the how-it-works information and the how-
to-do-it technigues. You will be amazed how
easily you absorb the knowledge of euch les-
son, how quickly you train yourself to become
an experienced technician.

Experienced engineers and
faculty prepared the course,
grade your lessons

The RCA Institutes
course was written and
planned by instructors
,‘/4_'_: with years of specialized
experience in training men by home-study
and resident-school methods. The course
embodiecs RCA’s background of television
experience plus knowledge gained in training

several thousand technicians. A study of

the course parallels an apprentice’s training.
Your lessons are carefully examined and
accurately graded by friendly teachers who
are interested in helping you to succeed.

X

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 Te¢h-
nology. Hrite for free catalog on resident courses.

*

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

today. Get complete information on the RCA INSTITUTES
{lome Study Course in Television Servicing. Booklet gives
you # Eeneral outline of the course by units. See how this
practical hume study course trains vou quickly. easily.

Mail coupon in envelope or paste on postal card.

’l‘ SEND FOR FREE BOOKLET _\Luil the coupon—
*

MAIL COUPON NOW!

RCA INSTITUITES, INC., Home Study Dept. RN453
350 West Fourlh Street, New York 14, NY,

One of the leading and oldest
Radio-Television
training schools

Founded in 1909, RCA
Institutes, Inc. has been
N continuous operalion

= for the past 44 years. Its
wide esperience and extensive educational
facilities give students, just like you, unsur-
passed technical training in the highly special-
ized field of radio-television-electronics.

RCA Institutes is licensed by the University
of the State of New York . . . an afliliate
member of the American Society for Engi-
neering Education | | . approved by the Vet-
erans Administration . . . approved by leading
Radio-Television Scrvice Organizations.

It costs so little
to gain so much

RCA Institutes makes it casy 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 minimum.
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. -

without obligatien on my part. please send me copy of booklet "RCA INSTITUTES

Home Study Cours: in TELEVISION SERVICING. ™ {No salesman will call.)

Name. - - —
{please print)

Address —

City Zone. State
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When there are new worlds to conquer, JFD will do it!
Now our engineers have combined the famous JFD VHF Jetenna
and UHF ‘bowtie antenna into a miracle performer that pulls in
all channels—from 2 to 83. Use it with the especially developed
filter:network* for perfect reception, completely free
of inter-spectrum interference. Pre-assembled construetion,
aill aluminum, even 1o solid aluminum dowels.

Corner Reflector No. U HF400
Writg for the new 1953 JFD dealer almanac on

your letterhead— 36 pages of the widest TV antenna
and accessory line in the industry.

*optional

“Bowtie-Flector™ No. UHEF6OO

SeShe

it’s out of zhis worfd!

new, VHF-UHF All-Channel Antenna
-Ezhe Jetr 283

one antenna—one transmission
line for all channels from 2 to 83

Ulera V-Bgaoe No. UH FS00

«:i 3

YACGIS No. U 1300 Series for Chanrels pt w0 83
N

[

JFD MFG:‘. co., B;a.o%iyn 4, N. Y., Bensonhurst 6-9200
gﬁaﬂaﬁaesr maa‘ufacrurer of tv anr&’hnﬁdt‘r‘sﬁl‘cbe.ﬁorles
. .( & .

- .'
.

-

“Double-} eec™ Nbo, UH 100

e > ;I.},.
-
J

Burton browne advertising
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Collins Audio Products Co. is in ne way

April,

D\RV—C‘
shVE

‘PRE-FAB’

Sweeping the Country!

OLLINS

TUNERS

and

AUDIO PRODUCTS CO.

affiliated with Collins Radio Co.

M Tumer Ki 55

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 power supply, then after
some simple wiring, it's all set ta operate.
11 tubes: 6J6 RF amp, 6AGS5 converter, 6C4
oscillater, 6BAS Vst IF, (2) 6AU6 2nd and 3rd
IF, (2) B8AUS limiters, 6ALS ditcriminator,
6AL7-GT double tuning eye, 5Y3-GT rectifier.
Sensitivity 6 ta 10 microvolts, less than % of
1% distortion, 20 to 20,000 cycle response
120y
lHustrated manual

with 208 variation. Chassis dimensions:
wide, 8 deep, 7'° high.

supplied. Shipping weight 14 Ibs.

Every High-Fidelity Need

Each Collins Tuner Kit is complete
with punched chassis, tubes, power
transformer, power supply tompo-
hardware, dial assembly
knobs,
well as the completed sub-assem-
blies:

units, IF amplifiers, etc., where ap-

nents,

tuning eye, wire, etc., as

FM tuning units, AM tuning

plicable. Since alt these sub-assem-
blies are wired, tested and aligned
at the factory, Collins Pre-Fab Kits
are easily assembled even without
technical knowledge. The end re-
sult is a fine, high quality, high
fidelity instrument at often less than
half the cost — because you helped
make it and baught it direct from
the foactory. Bring your present re-
producing system up to date with
a new Collins Tuner.

Selected Basic Components For Special

s1528

The best for FM. The most sensitive and most
selective type of “‘front end’” on the morket.
& to 10 microvolts sensitivity. fmage rotio 500
to 1. 8)6 tuned RF stage, 4AGS converter,
6C4 oscillator. Permeability tuned, stoble ond
drift-free. Chassis plate measures 612" x412"’
In combination with the IF-6 amplifier, the
highest order of sensitivity on FM can be at-
tained. Tubes included as well as schematic
and instructions. Draws 30 ma. Shipping
weight FMF.3: 212 Ibs. Dial available @ $3.85

FMF-3 Tuning Unit

RD-1C Tuner & Dial

g g e S cfy -l—ﬂ-

lunun

——— T W™

$1975

A remarkoble value! 6 tyubes are ysed in the
IF amplifier: 6BA6 1st IF, (2) 6AUé 2nd and
3Ird IF's, (2) 6AUG limiters and SALS discrimi-
notor, High gain, wide-band response (200
KC) for highest fidelity. 20 to 20,000 cycles.
Distortion less than V2 of 1%. Draws 40 ma
220 wvolrs. Chassis pfate dimensions:
11.5/18'"x2Y2"" Shipping weight: 3 |bs.

IF-6 Amplifier

5280 |

The COLLINS RD-IC FM tuner chassis is unique in the field.

A whole, compact FM tuner and dial
of your hand. Convert AM sets to FM
a few dollars! Unlimited applications
premivm. Use in conjunction with your

Full frequency response to 20,000 cycles. Sensitivity 20 micro-

volts, permeability tuned. Tuning unit
the same chassis plate,

in new ratio detector circuit
dial 5 Ibs

Draws 40 ma
6AGS converter, 6C4 oscillator, (2) 6AUS IF amplifiers, 6ALS
Shipping weight tuner and

100 volts. Tubes:

Tetal amount enclosed $

Two ALL NEW Complete Kits for |

[—To: Collins Audio Products Co. Inc.
P.O. Box 368, Westfield, N. J,
Tel. WEstfield 2-4390

] FM Tuner Kit

' Amount fcr Kit $.

57750

The original 15 tube delluxe FM/AM
pre-fab kit redesigned on a smalle}

FM/AM Tuner Kit

chassis. The tuner now measures 14°
wide by 12 dez2p by 7%" high. Thi
attractive new front and dial assembly
opens up new applications where space

is at a oremium. Kit includes every

thing necessary to put it inta opera-

tion—punched chassis, tubes, wired and
aligned companents, power supply,
ete. Kit camprises FMF-3
IF-6 amplifier, AM-4 AM
magic eye assembly ond

hardware,
tuning unit,
tuning unit,
complete instructions. All tubes includ-
ed. Shipping weigiﬂ 19 lbs.

Applications

W
52450

Tops in AM superhet performonce! A 3-gong
tuning condenser gives 3 tuned stages with
high sensitivity and selectivity. Assembly is
completely wired, tested ond aligned reody
for immediate use. Frequency coverage 540
KC to 1650 KC at o sensitivity of 5 micro-
volts. Tubes 6BA& RF amplifier; &BE6 con-
verter; 6BAS IF amplifier and 6AT6 detector.
Draws 30 ma 220 volts. Mounts on o thos-
sis plate measuring 4''x73g’. Ship.
ping weight 212 Ibs. Dial avail-
able at $3.85.

Ll

AM-4Tuning Unit

FM/AM Tuner Kit [

Sec weights, odd shipping cost $.

RECEIVERS

7] Slide Rule Dial Assembly

FMF-3 Tuning Unit IF.6 Amplifier RD-IC Tuner and Dial
' [ AM-4 Tuning Unit
that fits in the palm 'NAME
‘AM receivers for only
where spoce is at a ADDRESS
phonograph amplifier. '
and IF amplifier on 'CHY " STAILE

Check ] Money Order [

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS

1953
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NeW! another Channel Master development!

beats ’em all on UHF !

CHANNEL MASTER'S

T8~ TYWIN] Renecion

I Model No. 406

Gives the brilliant performance

of 2 antennas !

THE MOST SENSITIVE becaase Channel Master’s Twin Corner
UHF ANTENNA Reflector really is 2 antennas

it EVER DEVELOPED! stacked side by side t ‘
230 f AR PR e into one simple structure :ﬁ’ ¥ ';
|!. J forward lobe, with no +
so0f N f e side lobes and I |
73] ,’-J s negligible rear lobe
= A4S exclusive DUBL-DIPOLE design w
150 180 20

e 2 antennas, electrically

e 1 antenna, mechanically k-4 -t
¢ One simple structure . . .

_— one simple installation . . .

Excellent 300 ohm impedance match over the entire UMF highest gain, all-channel UHF coverage!
range, provided by built-in, pre.cut matching harness

Twice the gain of
the BEST standard UMF
Corner Reflector

In any area you pick, the Twin Corner Reflector will out-perform any other antenna available today !

Ties together all 3
IV reception bands!

Al

{ ot

1]
1

cuanner masters  New!

TRIPLE-TIE ...... . 5o

electronic inter-action filter

“Free space” terminals.

Impossible for dirt or rainwater Combines up to 3 antennas with only 1 lead

to the set.

1. Low Band VHF
2. High Band VHF
3. All UHF (Broad Band or Yagi)

to accumulate between the
terminals, which can
shart out the plcture.

Assures yau of brilliant,

steady receptian in ANY KIND Designed to
OF WEATHER | Elimingtes Inter-actlon between all 3 oqnlennus. udupi all
::F“A:IOE:::"“"“ ] HI-LO VHF
installations to
SINGLE LEAD ® NO SWITCHING HIGH BAND VHF ANTENNA o UHF — quickly
LOW BAND VHF ANTENNA Iy and economically

ELIMINATES INTER-ACTION @ NO SIGNAL LOSS ON VHF OR UHF
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ULTRA FAN series— Complete VHF-UHF coverage

LE: \\

S e
-

-

single bay — model no. 413

53

- e e - ---i:

Today's most sensitive AN-VU*
antennas! The Ultro Fans
actually operate on three sep-
orate electronic principles —
avtomatically:

1. Low Band YHF (Chan-
nels 2.6) . ., Conical
anfenna with paro-
sitic reflector

2: High Band VHF (Chan-
nels 7-13) . .. Large
diameter V antenna

3. UHF (Channels 14-83)
. .. Irigngular dipole
with sheet refleclar

One set of All-VU* stacking
rads provides highest VHF and

stocked — model no. 4132

UHF gain. Each Ultra Fen has
its own 2-stage inter-action
filter, so thot only one trans-
mission line to the set is
required.

*All VHF, all UHF

Your best bet for UHF!

Instantly converts
all Channel Master
Super Fans inta
high gain, all-
chonnel, VHF-UHF
antennas. Feafures
a built-in infer-
action filter.

ULTRA

DAPTER
model no. 414

CHANNEL MASTER Ultra-Tennas

America’s most complete — most effective —

Channel Master’s advanced engineering pays off again!
coused hundreds of UHF antenncs to FAIL recently in Portlon
Channel Master antenna dimmed or shorted out a pi

F antenna line.

hile rain
not one
vrel The

facts speak for themselves: Rain or shine, Channel Master antennas out-

perform all others.

are designed to eliminat?

nas

Only Chonnel Master Anlven
the “TWIN TERRORS

ULTRA

OF UMF_RECEPTION:

ULTR

BOW
model no. 401

The basic UHF
entenna for
primary signal
areas, and the
outstanding
member of the

: e : = bow-type an-
tennc family.

T —

e

ULTRA

VEE
model no. 404

b

® Good UHF
Qgain

® Low VHF gain

o The mast rigid

UHF antenna
of its type
and slze,

Gain: 11 DB, single
14 DB, stocked

» Vibration, which causes

flicker.
Eliminated by Ch_unnel h:’osf
Rigid construction an
mechanical design.

& The accumu

Eliminated by C
sotional ""free-sp
prevent the occv
deposl’f! at the

DELTA
WELD

Wide Band
10 Element
UKF Yagi

Custom-designed
for full coverage
of your :pecific
areal Brilliant high
galn performance
across as many as
23 different chan-

lation of dirt of

er’s sen-

hannel Most
oce’’ terming i
mulation of foreign

feed points.

picture - Bow
er’s Ultra- with
advance SCREEN
" REFLECTOR

model no. 403

Con be stacked in
1, 2, and 4 bays.
High, all-channel
UHF gain, extel-
fent front-to-back
ratio.

1s which

. CORNER
REFLECTOR

model no. 405

i The outstond-
ing all-channel
= UHE ERINGE

- < antenna,

[~

nels.

S O

MEM_BER Sold through the nation’s
i Actusiss leading distributors
SSOCIATION
‘\\3{"."!
L) A
& coanner wasten core
2 S LLLEAVELLE, a7,

Write for complete technicol litercture

"%, 77 ULTRA-TIE model no. 9034

. Electronic Inter-Action Filter

JOINS separate antennos into a single VHF-UHF
-,; ontenna system, for use with a single transmis.
sion line.

SEPARATES VHF and UHF signals at the set

or converter where separate inputs are provided,

The only filter with “free-space” terminals.
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HERE'S ATIP!:

THE AMAZING NEW

RCP

MODEL 706A
“WIDE RANGE”

SIGNAL
GENERATOR

IS IN A CLASS WITH

SIGNAL GENERATORS

SELLING FROM $90.00
TO $125.00

BUT...
YOUR COST IS ONLY

*67:2

COMPARE IT
YOURSELF!

This new signal Fenerator is the finest per-
former in its class. For equivalent perfarmance
the model 706A should be compared only with
other signal generators selling from $90 to
®125. It provides continuous coverage from
150 KC ta 220 MC in 8 ranges. Six FUNDA-
MENTAL ranges cover up through 55 Mega-
cveles,
ACCURACY:
ment.
STABILITY: and constancy of calibration is as-
wured by specinl electron-coupled circuit de-
ign, perms :hx ity adjusted coils and air trim-
tors
MODULATION:

within 1% of calibration adjust-

mer eapac

100 cycle sine wave audio os-

cillator with modulation continuously variable
from 0% to RO",. Above RN has no prac
cul application. At this point tremendous dis-

tortion accurs in all signal generators.
ated signal is available |f desired.
SHIELDING: Thorough shielding of all eritical
circuits and componrents either individually or
n compartment or hoth. This includes osciliator

Unmod-

tuhe nxzembly, attenuator, switching e€ir-
cuit. Transformer is electronically shielded.
ATTENUATION: Ladder type step attenuator

cun‘-ﬂ‘ ng of a multiplier and fine attenuator
contre

AUDIO OSCILLATOR: 100 cycles at 60 ohms
output impedance is available for external use
—terminals on pnnel
Eight scales are clearly calibrated—continuous
reading from 150 kilocycles to 220 megacycles.
PPlanetary drive gives vermier tuming with no
backinsh. Tuhe complement—6BAG, 6817, 6X 1
A high quality instrument in perlormance eon-
struetion _and appearance. Size "x9"x7". Wt
(4 Ibs. Complete with leads, ready for operation
on 185-13¢ volts, 60 cycles.

Write for the new 1953
RCP catalog to Dept. RN-4.

RADIO CITY PRODUCTS CO.,INC.

152 West 25th Swreer New York 1, N. Y.

INDUSTRY

AEROVOX CORPORATION is building a
condenser plant in Monrovia, Califor-

nia to provide components for West
Coast electronics manufacturers. Pro-
duction is expected to start early this
summer . . . K. C, BURCAW & CO, has
moved to hew offices in Suite 207, 22128
Grand River Ave., Detroit 19. The com-
pany represents several well-known
electronics manufacturers . . . PCA
ELECTRONICS. INC. has recently moved

| into a new plant at 2180 Colorado St.,

Santa Monica, Calif. . . . Construction
has been started on an extensive addi-
tion to the existing TECHNICAL APPLI-
ANCE CORP. plant in Sherburne, N. Y.
This is the fourth such addition since
the firm moved to Sherburne in 1948
. . . The Rectifier Div. of SARKES TAR.
ZIAN, INC. is adding a two-story struc-
ture to its present plant in Blooming-
ton. Ind. RAYTHEON MFG. CO,
will erect a 100.000 square foot plant
adjacent to its present receiving tube
plant on Centre Street in South Quin-
¢y, Mass. . HICKOK ELECTRICAL IN-
STRUMENT C€O. has completed a new
assembly plant at 10626 Leuer Ave. in
Cleveland . . . AUDIO & VIDEO PROD-
UCTS CORP. has opened a new office in
Washington, D. C. at 100 Indiana Ave.,
N.W. R. E. Hadahay will continue to
direct the Washington operation . . .
PEERLESS RADIO DISTRIBUTORS has
added a complete new wing to its pres-
ent warehouse at 92-32 Merrick Rd. in
Jamaica, N. Y. . ., . PACKARD-BELL CO.
has broken ground for a new factory
addition at 12333 W. Olympic Blvd. in
Los Angeles. The new building will
provide 95,000 sq. feet of production
facilities.
® % @

ROBERT €. SPRAGUE has resigned as

| president of Sprague Electric Co., ac-

cording to an an-
nouncement made
by Julian K.
Sprague, spokesman
for the company's
board of directors.

Mr. Sprague found-
ed the company in
Quincy, Massachu-
setts in 1926. The
firm has now grown until it operates
nine plants in six different eities. Dec-
tails of Mr. Sprague's future plans will
be announced at a later date

The board of directors elected Julian
Sprague to the post of president, suc-
cecding his brother. The new president
has been with the firm sinec shortly
after its founding.

* * *

RTMA has promoted two men and added
a member to the staff at its Washing-
ton headguarters.

Peter H. Cousins, who has been in-
formation director of RTMA for sev-

www americanradiohistorvy com

eral vears, has been appointed special
assistant to the technical products
division.

Tyler Nourse, who served as assist-
ant information director under Mr.
Cousins. has heen promoted to the post
of editorial director in charge of RTMA
publications.

Herbert Francis Hodge, Jr. of Silver
Spring, Md,, formerly in government
information service. has joined the
RTMA headquarters staff as an edi-
torial assistant to Mr. Nourse.

* * *
MONTE COHEN has been elected presi-
dent of General Instrument Corpora-
tion, radio, televi-
sion, and electronic
component manu-
facturer.

He was formerly
executive vice-presi-
dent of the company
and president of the
F. W. Sickles Divi-
sion. a wholly-owned
subsidiary since March 1951. He is now
president of hoth companies.

Mr. Cohen has been in the radio in-
dustry since 1916 and has since been
identified with several well-known
firms. Heis a former director of RTMA
and a member of the IRE and VWOA.

* * *

WALTER LEFEBRE is the new director of
new television market development for
the radio and television division of Syl-
vania Electric Products Inc. . . Mo-
torola Inc. has named WALTER SCOTT
to the post of vice-president in charge
of manufacturing in the consum-
er products division and JOHN SILVER
vice-president in charge of operations
for the communications and electronics
division . . . DEMPSTER McINTOSH has
resigned as president of Philco Inter-
nutional Corp. to open his own export
offices in New York. SYDNEY CAPELL,
viee-president and general manager of
the company’'s Canadian operations,
has been named to fill the post

PAUL DYE has becn named to the new-
lv-ercated post of general sales mana-
ger of Admiral Corporation. He has
been with the firm since 1946

Brush Electronics Co., formerly The
Brush Development Co., has made two
new appointments of interest to the
industry. ROBERT P. LEON is the new
manager of the tape recorder depart-
ment while D. L. DALE has been named
to an exccutive sales post with the
same department .. . JAY J. GREEN-
GARD is now the general manager for
Waldom Electronics, Inc. of Chicago
.. . Airborne Instruments Laboratory,
Inc. has appointed MATTHEW T. LEBEN-
BAUM as supervisor of the newly-
formed applied electronies section of
its researeh and engineering division

RADIO & TELEVISION NEWS



www.americanradiohistory.com
www.americanradiohistory.com

-

TRAINING TO FIT YOU
FOR THE BETTER PAY JOBS

Thousands of new johs will apen up right
in your own state, now that the gouvern-
ment has lifted restrictions on new TV
stations. My simple, successful methods
have helped hundreds of men — most of
them with NO PREVIOUS TRAINING —
find places in America’s booming TELE-
VISION and Electronics industries. You
too cun get the success and happiness
you always wanted out of life within
months . . , studying at home .. .as [
train You to become a full-fledged TV
THECHNICIAN. Many of my students make
as much as $25.00 a4 week repairing
Radiu-TV sets in their spare time while
learning . . . pay thelr entire training al-
maost from the very beginning from spare
time earnings . . . start their own profit-
able service business.

But I don‘t stop after 1 qualifly you as a
TV Technician . . . although right there
you can chouse from among dozens of
fascinating carcers! | continue to train
you — AT NO EXTHRA COST — to qualify
for ¢ven better pay in the BETTER JOBS
that demard FCC licenses, with my . . .

FREE FCC COACHING COURSE

PREPARES YOU AT HOME FOR YOUR
FCC LICENSE.

THE BEST JOBS IN TV AND RAD!O
REQUIRE AN FCC LICENSE.

G ven at NO EXTRA COST after Tv
Theory and Practice is completed.

NOW! v’V tRaiNinG

If vou have previous Armed Forees or
vivilian ratio experienee—my ADVANCED
COURSE can save vou months of tralning.
Full theory and practical training . . .
compiete with kits, Including BIG SCREEN
TV RECEIVER and FREE FCC License

Coaching Course.
EMPLOYMENT

FRE ASSISTANCE

My wvocational adviser will help you ob-
tain a good-paying Job in the locality of
your choice.

MORE vALuE!

YOU GET A ROUND TRIP TO

NEW YORK

AT NO EXTRA COST

FROM ANYWHERE IN THE U.S. OR CANADA
— 1 pay your way to New York and return.
PLUS 2 FREE weeks, 50 hours of advanced
instruction and shop training at the PIERCE
SCHOOL OF RADIO & TELEVISION. You
use modemrn electronics equipment, inciud.
ing student-operated TV and Radlo stations.
You go hehind the scenes of New York's
big Radio-TV centers, to study first hand.
And 1 give you all this AT NO EXTRA
COST! (Applies to complete Radio-TV course

only.}

Only RTTA makes this amazing oMer.

Leonard C. Lane, B.S,, M.
Zresident of Radio-Television

Training Association. Exec, Dir.
of Plerce School of Radlo and
Television.

(I GIVE YOU

MORE EQUIPMENT *

iy
TO TRAIN YOU BETTER

Set up your own home laboratory with the
15 BIG TV-Radio kits we send you. You
build AND KEEP your own complete BIG
SCREEN TV RECEIVER, Super-Het Radlo
Recelver, R.F. Signal Generator, Combina.
tion Voitmeter - Ammeter - Ohmmeter, C-W
Telephone Receiver, AC.-DC Power Supply.
Everything is furnished complete, Including
all tubes, plus big TV picture

GRADUATES GOOD PAYING JOBS

‘“Thanks to your Ltraining, 1
ﬂuallﬁed for a good job as a
ecelver Tester at Federal Tele- L
phone and Hadio.*’ )
= Paul Frank Seier

CITY

“1'm making good money in my
own business. repairing and in-
stalling radio and T sets —
thanks to your training.’

= lrwin Polansky 3

**Your excellent Instruction helped
me get My present job as an
airport radio mechanic for Amerl.
can Airiines. — Eugene K. Basko

1’1l always be grateful to your

training which helped me get my

present fine position as Assistant
arts Manager.’'

Many others working at NBC, RCA, CBS,
DuMont, Philco, Emerson, Admiral and

VETERA

other leading firme.

NS§S!S

MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNDER NEW
G.l. BItL! If discharged after June 27, 1950 — CHECK COUPON BELOW!

BOTH. FREE! New
Illustrated Book
and Sample
Lesson. Learn
How My

Sin;pled
Methods

Make e
Success

Easy!

RADIO-TELEVISION TRAINING ASSOC

1629 Broadway, Radio City $tation, New York City 19, N. Y.
LICENSED BY THE STATE OF NEW YORK

April, 1953

Alro approved for RESIDENT TRAINING
in New York City ... qualifies you for

MAIL COUPON TODAY! é; full subsistence allowance up to $160

per month.

Mr, Leonurd C. Lane. I’resident
RADIO-TELEVISION TRAINING ASSOCIATION
1629 Broadway. Radlo City Suition

New York 19, N. Y. Dept. T-4
Dear Mr. Lane: Mall me vour NEW FREE BOOK and
SAMPLE LESSON that will show me how I can make BIG
MONEY in TELEVISION. 1 understand 1 am under nn
obligation and no salexmabh will call,

(PLEASE PRINT PLAINLY)

Name - Age
Address
Cits Zone State

T am interested in: O Radio-TV O Advapced FM.TV.
VETERANS: Ir qualified under new G.I. Bill, chec¢k Yvur
choice: O Home Study O Hesldent Study.

= Norman Weston M

[
l
I
i
|
o
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%u headphone users have always
known just what you want—flat response, high
sensitivity, low distortion, rugged construction, lightweight,
comfortable design. Now for the first time, all of these
features are combined in a single headphone designed around
the exclusive BIMORPH CRYSTAL* drive element.
These outstanding, new headphones result from Brush
pioneering and experience in acoustics and electronics.

@ Exceptionally flot frequency @ Exclusive METALSEAL CRYSTAL®

response for protection ogoinst high
@ Exceptional bass response humidity
& Low distortion ® Impedance of 50,000 ohms at
@ Lightweight —-designed for com- ULLL RS

fortable wear ® No transformer required

® Sensitivity is approximotely @ Multiple installations are readily
6.3 dynes/cm2/volt at 1000 cps. made

Available from your local radio parts jobber in three
styles: Double headset, Single beadset and Lorgnette style.

Brush Microphones—Superior Brush crystal microphones
are available in five models. See them at your dealer.
*Trade Mark Registered

COMPANY

Sormerly
The Brush Development Co.
Brush Elecironies Company
is an operaling uns! of
Clevite Corporation.

BRUSH ELECTRONICS

INDUSTRIAL AND RESEARCH INSTRUMENTS
PIEZOELECTRIC MATERIALS ¢ ACOUSTIC DEVICES
MAGNETIC RECORDING EQUIPMENT

ULTRASONIC EQUIPMENT
]
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. . . RAY ROBINSON, formerly eastern

regional sales engineer for Philco, has

joined Jerrold Electronics Corp. as gen-

eral manager . . . BENJAMIN M. PINZ,

formerly with Harrison, is now manag-

ing director of Orfeo Music Studios.
* ® *

JOHN H. HAUSER has been appointed
renewal tube sales manager for Hytron
Radio & Electronics
Co., a division of
CBS.
He has had wide
] : experience in dis-
{ tributors sales with
- Sylvania. He served
as assistant sales
A manager of the dis-
. & tributor sales de-
partment and more recently as mid-
west regional manager of distributor
sales.
In his new post he will devote his
time to the distributors.
* &® *

THE LAPOINTE PLASCOMOLD CORPO-
RATION has changed its name to LA
POINTE ELECTRONICS INC. to better
reflect the company's role in the clec-
tronics industry . . . KEYSTONE PROD-
UCTS COMPANY has been incorporated
under the laws of the state of New
Jersey. The firm, which has offices at
904 Twenty-third St., Union City, N. J.,
manufactures aircraft and special
purpose transformers and magnetic
amplifiers. The company was estab-
lished in 1946 . . . GRANCO PRODUCTS.
INC. has been formed to design, manu-
facture, and distribute u.h.f. convert-
ers and u.h.f. measuring instruments.
The company has headquarters at 36-
17 Twentieth Ave., Long Island City,
N. Y. ... GUIDED MISSILES. INC. is
the newly-formed subsidiary of RESDEL
ENGINEERING CORP. It will handle the
production phases of missile contracts
and will specialize in electronic guid-
ance and tracking systems. The plant
will be near that of the parent com-
pany in Los Angeles . . . Douglas H.
Carpenter has established the SUMMIT
ENGINEERING COMPANY at 3324 Main
St. in Hartford, Conn. The firm is in
production on a line of television an-
tennas and other electronic equipment.
* * ®

LESLIE NORDE has joined Hammarlund
Mfg. Co., Inc. of New York as chief re-
ceiver engineer after
nearly five years at
the Northern Radio
Corp. where he was
senior project engi-
neer.

In his new posi-
tion, Mr. Norde will
act as supervisor
and technical con-
suitant for the design of the company’s
commercial and amateur radio receiv-
ers. He is a senior member of the IRE,
an associate member of AIEE, and a
member of Tau Beta Pi.

* - ®

RTMA's board of directors has ac-
cepted the principal recommendations
(Continued on page 149)

RADIP & TELEVISION NEWS
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A Trausistor of peint-comact type. Tiwo hair-thin
wires conirol current flow in germaniwm melai.

[t’s helping to win
the Battle of the Watts

When you keep down the power needed to send voices
by telephone you keep down the special equipment
needed to supply that power. A great new power
saver for telephony is the Transistor, invented at
Bell Telephone Laboratories, and now entering tele-
phone service for the first time.

Tiny, simple and rugged, the Transistor can do
many of the things the vacuum 1ube can do, but it
is not a vacuum tube. It works on an entirely new
principle and uses much less power than even the
smallest tubes. This will mean smaller and cheaper
power equipment, and the use of Transistors at many
points in the telephone system where other equip-
ment has not heen able to do the job as economically.

It’s another example of how Bell Telephone Lal-
oratories makes basic discoveries, then applies them
to improve telephone service while helping to keep
its cost down.

TRANSISTOR FACTS

Created bv Bell scientisls. First announced
in 1948.

Has no glass bulb, requires no filament cur-
rent or warm-up period. Operates instantly

Laboratories engineer examines Transistor oscillator. It is
used in Englewood, New lersey, where 10,000 subscribers
can personally dial distant cities. Transistors generate the when called upon. Uses no energy when idle.
signals which carry the dialed numbers to other towns and
cittes. Other uses are in prospect.

i) BELL TELEPHONE LABORATORIES

Improving telephone service for America provides careers for creative men in scientific and technical fields.
April, 1953 27

wWWW americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

AS A NATIONAL SCHOOLS GRAbIIA‘I‘E
THERE'S A PLACE FOR YOU IN THIS
EXPANDING INDUSTRY...Never before

such a demand for you! For never before
such a yrowing industry as today’s Televi-
sion, Radioand other Electronic fields. This
industry needs you ... TODAY ... and it
needs you as a trained man . .. the kind of
man you will be as a National Schools
graduate. So don't wait. Start your Na-
tional Schools training NOW...and enjoy
big money, job security, SUCCESS!

LEARN from EXPERTS! BE A SUCCESSFUL
MAN YOURSELF! You learn from men who

are themselves successful Radio, Televi-
sion and Electronics technicians. Youlearn
the practical way ...by doing...with equip-
ment we send you. And you advance quickly,
step by step. Get ALL the facts from FREE
book and sample lesson. Mail coupon be-
low NOW. Absolutely no obligation.

All yours at
no extra cost!

Don’t put it off! Mail coupon NOW!

28

EARN MORE MONEY AS AN EXPERT

Get Shop-Method R ADIO

Training at Home in

TELEVISION

ELECTRONICS

One Master Course = One Low Tuition
LEARN ALL PHASES — EARN WHILE YOU LEARN

Yovu can qualify FAST for these
big-pay jobs...plus many more

Radio Station Technician - Your own Sales and Service Shop - District Service
Manager - Inspector Technician « Aircraft Radio Inspector - Special Govt.
Positions - Service Specialist « Sound Truck Operator . and many others!

P —————— g et e i e el

ONLY NATIONAL SCHOOLS
GIVES YOU THIS PROFESSIONAL

MULTI-TESTER
Ready to use.
Easy to
operate. Light
enough to
carry on
service calls.

DRAFT AGE? National Schools 4 .5

training helps you get into special
service classifications—get higher :A"%NA" SCH%OL:,:’ GngDUIGTETf» IN
grades, better pay! IG DEMAND. You'll find National
Schools graduates in good jobs every-
where. For these are the jobs National
Schools trains you for. Such complete,
shop-method home training can be your
ticket to success...your key to the job
happiness you've always wanted. It's
up to you. Mail coupon NOW!

> & Sample Lesson :

JUST MAIL
Iy COUPON'!

GET YOUR TRAINING FROM

THE RADIO-TV CAPITAL OF
THE WORLD

Let Na- I. A FRIENDLY GUIDANCE AS STUDENT AND
tional gt | GRADUATE. Our special Welfare De-
Schools |11 "t”” f_r Lﬂﬂht partment is constantly at your service.
-a resi- i — Helps you with your technical and per-

sonal problems. Gives you the benefit
of its wide industry contacts and expe-
rience in helping you after graduation.
BOTH RESIDENT AND HOME STUDY COURSES
OFFERED.

NATIONAL SCHOOLS :"'%::ivc

Los Angeles, Calif. - Est. 1905 - In Canada: 193 Hastings St., Vancouver, B.C.

dent technical trade school
for nearly 50 years—train you
at home for today’sunlimited
opportunities in Radio-TV.

YOU GET ALL r--—--—--—-- ]
THE PARTS N
INCLUDING NATIONAL SCHOOLS, Dept. RH-43 Mail in envelope l
TUBES for this 4000 South Figueroa Street or paste on
superheter- I Los Angeles 37, California geosfoticard l
odyne Send me FREE book “My Future in Radio-Television JJ
receiver... and Electronics.” Also a2 FREE sample lesson. I un-
and lots of derstand no salesman will call on me and that there I
other equip- is no obligation. I
kmei';)t!‘ it NAME. ACE___
ADDRESS. I
CITY ____ ZONE__STATE I

[J VETS! Check here if you are o veteron.
1 1 1 & i ¢ 1t X’ I [ I/

RADIO & TELEVISION NEWS
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PHILCO

TESTERS

Now Yours on

NEW SPECIAL PAYMENT PLAN

Finest, Most Up-to-Date Testing Instruments Ever Produced !

APPLIANCE TESTER » MODEL 5007

This new Philco Appliance Tester Model 5007 permits com-
plete analysis of over-all performance of refrigerators, air con-
ditioners, ranges and household appliances. It provides accurate
temperature measurements in degrees Fahrenheit from —30°
to G0O° on a large 6’ meter. Ascertains power requirements of
appliances up to 6 kilowates, and includes an AC volimeter
for measuring voltages up to 260 volts. Gives positive check
for shorts or open circuits on appliances. Equipped with all
necessary “'pick-up™ elements for temperature determination,

Size: 127 W, x 8" H. x &'’ D, Weight: 9 Ibs.

VISUAL ALIGNMENT GENERATOR « MODEL 7008

FEATURES: AM Generator (and Marker): 3.2-250 mc. « FM Generator:
4-120 mc., and 145-260 mc. « Sweep-frequency width to 15 mc. (Flat
to within .2db/mc.) » Audio Generator: 400 cycles « Only one input
and output connection e Special oscilloscope circuits + Vertical-deflec-
tion Sensitivity: 25 millivolts/inch (with amplifier) « Swiveled cathode-
ray-tube housing for compact catrying size s Telescoping light shield o
High-frequency probe for signal tracing « Crystal calibrator to provide

check points for marker generator,

April, 1953

MUTUAL CONDUCTANCE DYNAMIC TUBE CHECKER

MOBDEL 7052. A companion piece to Philco Model 7051
Emission Type Tube Checker. This model 7052 checks all
tubes from sub-miniature to low power transmitting tubes.
Checks shorts and leakages between elements of tubes. Deter-
mines noise characteristics. Ascertains gas content. Gives
mutual Conductance readings directly in microhms. Permits
forecasting remaining tube life. A portable or counter type
tester with a beautiful blue leatherette finish. Operating
Volwage: 105-130 Voles AC.

Size: 17”7 W. x 15" L. x 12"" D. Weight: 22 Ibs. (Shipping Wt. 34 Ibs.}

P

"-———--'—'———'—————'—'—————'—"—'

l PHILCO CORPORATION, Accessory Division

: Allegheny & “A" Sts., Philadelphio, Pa.

| | am interested in the Philco Test

i Equipment shown here. Please send \ PH‘:S‘:;.O,‘.a
1 me cetails of your SPECIAL PUR- i

1 CHASE PLAN for obtaining these units. {@

: Please send FREE copy of your \ v =
] new hooklet on Philco Test Equipment. \ =
I

]

]

1

|

]

---—--———————l'

L-—---—--——-nn———————_——J
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BUY TEST EQUIPMENT

ON THIS RADICALLY NEW

TIME PAYMENT PLAN

NO INTEREST!!

USE CONVENIENT TIME PAY

NO CARRYING CHARGES!!

ENT ORDER BLANK BELOW

Superior's New
Model 770

6 A.
6 D.
4 D.

Model 770 Is an Atcu-
rate pocket-size V.0.M
Measures on |y '/a"x
7 'x2Va ",

L5 4
2 HESlSTANCE RANGE

51420 :

VOLT-OHM

MILLIAMMETER

Sensitivity—1000 ohms per volf

Vsex latest desiyn 2% accurate 1 Mil

1 Arsonval tybe

meter. ® Same zero adjustment holds for hoth resist
ance  rahge: It Ix mot nevessaty 1o readjust when
suitching from one resistance range to another. Thi

s an inportant tile-zaving feature never hefore In
cluded in a V.OM,
round-cornered, molded case.
panel.
insures long-lite even with cohstan! use.

in thiz price range. ® loused in
o Heantiful hlack etehed
Depressed letters tilled with permanent white.

SPECIFICATIONS
C. VOLTAGE RANGES:
0-15 30750/ 300, l 500/3000 Volts.
C._ VDLTAGE RANGES:
5 150 750/1500 Valta,
C CURRENT RANGES:
MA, Q- I 5 Amps.

¢-300 (hms, 0-1 ,\Immhm

The Model 770 comes complete
with self-contained batteries, test
leads and all operating ms!ruc-

tions.

Superior’s New
Model TV-11

¢ [Jses the new self-cleanlng lever
Action Switches for individual ele-
ment testing. Because all elements
are numbered according to pin num-
ber in the RMA base numbering sys-
tem, the user can instantty ldentify
which element is under test. Tubes
having tapped filaments and tubes
with fllaments termlnating In more
than one pin are truly tested with
the Madel TV-11 as any of the pins
may be placed in the neutral posl-
tion when necessary. ®.Uses no
combination type sockets. Instead
indlvidual sockets are used for each
type of tube. Thus it Is Impossible
to damage a tube by inserting it in
the wrong socket. ¢ Free-moving
built-in roll chart provides complete
data for all tubes. ® Phono jack
on front panel for nlugging In elther
phones or external amplltier Jdeteets
microphonic tubes or nolse due to
faulty elements and loose external
connectlons.

Operates on 105-130 VoIt
60 Cycles A.C. Hand-rubbed
oak cahinet comnlelc with
poriable cover

*41“,

Superior's New
Model 670-A

Comes houased in rugged,
crackle.finished steel cab-
Inet complete with test
leads and operating in-
sllructlons. Size 614 x9Y:"

'28"

SUPER-METER

A COMBINATION VOLT-OHM MIL-
LIAMMETER PLUS CAPACITY RE.
ACTANCE INDUCTANCE AND DEC-

IBEL MEASUREMENTS

SPECIFICATIONS:

D.C. VOLTS: 0 to 7.6/15/756/160/750,1,500,
7,500 Volts,

vOLTS: © J0/150/300/1.500

00 Volts
OUTPUT VOLYS: 0 ta 15,/30/150/300,/1,500
3,000 Volts
DC CURRENT: 0 to 1.5
1.5 13 Amperes
RESISTANCE: 0 1t

te 16

15/160 Ma. 0 to
100,000 Ohims O
19 10 Megohms

CAPACITY: 001 to 1 Mid. 1 10 50 Mfd.
(Quality test for elcetrolyties)

REACTANCE: 50 to 2,600 Olms. 2.500 Ohm
to 2.6 Megohms

INDUCTANCE: .15 to 7 7,000
Henries

DECIBELS —tG lo +IR +14 to +38 +31 to

ADDED FEATURE:
The Model 470-A includes a
special GOOD-BAD scale for
checking the guality of elec-
trolytic condensers at a test
potential of 150 Yolts.

1,000

Henries 7 to

SIGNAL

Superior's Model 680-A—A NEW A.C. OPERATED

GENERATOR

Provides Complete Coverage for
A.M.—F .M. and TY Alignment

e Generates Radlo Frequencies from 100
Rilocyeles to @0 Mepacycles on  funda-
mendfals and from 60 Megacyeles 1o 220
Megacyeles on powerful harmonles. @ Ace
curacy and stabilly are assured by the
use of permenbllity nmed HI-Q colls.
& I . oavallavle s tely or modulated
by the Internal auwdle oseillator. @
Bulit in 400 cyecle sine wave audio os-
clliato: ed t modutate the IL. F. slgnal
also av ble wralely for audlo testlog
iplitlers. hard of hearing

of recelvel

Superior’'s New

TV BAR GENERATOR

THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!!
i

il i’ll"

\%

CONNECTS DIRECT
TO ANTENNA POST

NO CONNECTION
INSIDE RECEIVER

Ieatures.—Can be used
when no stations are on the
air. ¢ Provides linear pat-
terns to adjust vertlcal and
horizontal linearity ® Pro-
vides vertical and horizon-
tal sweep signals ¢ Pro-
vides signal for testing

33995
video ampliflers.

NEW TIME PAYMENT PLAN

TV Bar Generator comes com-
plete with shielded leads and
detalled operating Ins!rnc-
tions 4

ORDER BLANK

MOSS ELECTRONIC DISTRIBUTING CO., INC.

Dept. B-53, 38 Murroy Street, New York 7, N. Y.

I'lease send me the unlts chevked below. 1 atn enclosing the down pa¥ment with

order and agree to pay the monthly balance sz shown. It fs understood there wi

be no earrying, inteprst or any other charges, proviled | send my monthly pay-

ments when fne. 1t s further understood that sheuht 1 fail to make payment when

due. the full unpaid balahce shall become Immediately due ami payable.

O MODEL 770 Total P'rice $14.90
$2.90 Hown payny

0O MODEL TV-11
$11.50 rlown payment,

[J MODEL 670-A
$7.40 dowh payment. DBalance $3.50 monthly for 6 months.

) TELEVISION BAR GENERATOR.
£0.95 dowmn pavinent. Balanee $5.10 1

|
|
|
|
|
|
|
|
|
| O moDEL 660-4
|
|
|
|
i
|
|
|
L

ce $2.00 ni

ithly for 6 month

. - - 55 0l O Total I':ice §47.50
Balance $6.00 monthly for 1 m
Total I'rice $28.40

Total I'rice $39.95
nthly for & month
5 o= . v .Total I’'rlce $42.95
Balance $5.00 monthly for 6 mobths.

as doiwn payment.

$12.95 down puﬁ;a-nt
0O I enclose §...

aldr, cte. @ W, F. Oselllator Circult: A O Ship C.0.D. for the dowa payment.
nigh transconduciance heptode I8 ysed as
an k. K. osciltator, mixer and amplliier.
Modulatlon is effected by electron coup- SIRNAIUTE. covev it
ling In the mixer sectlon thus ixolating
= ihe oscillaor from load chames and af- .
o Tubes uscd: 1—BBEG as R. F. Oscil- fording hhth stabllity. & A. F. Oscillator P (Y T SRR S e St e 0 T CH M AN e R Y L L
Iator, iMer and amnm-er 1-6BEGE asp Clrcuit: A high transcomnductanes heptode
Audia Oscillator, 1-6H conuected as a high-mu triode s uked as
as Power Rectifier. s 95 an audio oscillator fn a high-C Colpltis Address
::,":,pﬂ.‘::"wsﬂo," Macomeas Circult. The ouipul tover 1 Volt) Is near-
cable test lead and in- NET Iy pure slne wave. e Atlenualor: A 5 Zon Srate.
structians . . . NET slep ladder type of altenuator Is used. Cty. s L
— L T PR B e e rem
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CLEVELAND 13, OHIO 3 g SOUTH PLAINFIELD, NEW JERSEY
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HITTING THE . iwnves:

p YES SIR, OM,THIS 40 NO TVI TO BOY, OLE TIMER
< ( METER PHONE BAND WORRY ABOUT [ SURE IS WORKING
15 GREAT! OUT HERE A'EM WITH HIS ALL-

= BAND MOB

~ X

=~ n A S S

i
THE PLEASURE IS ALL YOURS

When you hear the call of the open road, it's time to equip with a brand
new mobile rig from Walter Ashe. His fabulous ‘'Surprise’” Trade-In
Allowance enables you to get the new, compact, more efficient units
of your choice at tremendous savings! And the creation of the 40 meter
phone band makes a mobile installation more exciting than ever before.
So get in on the fun. Trade your used (factory-built) test and communica-
tion equipment now. Wire, write, phone or use the handy coupon.

ELMAC Model A-54 Wired
for 10, 11, 20, 40 and 75 meters. Only $143.00

Model A-54H. Same as .above but for crystal or
dynamic mike. Only $153.00

MORROW 5 BAND CONVERTER Model 5BR. Covers
10, 11, 15, 20, 40, 75 and 80 meters. Only $74.95

ELMAC .New Mobile Receiver r'é\od?I F:MR-b-A. Dual STANCOR Model ST-203A
conversion, 10 tubes, BFO, noise limiter, covers all 10-11 Meter Kit. (Simple
- amateur bands, 10 through 160 meters plus BC conversion instruclisng

[ ] band. Measures only 42" H. x 6” W. x 8'%" Deep. for other bands.) Only $47.50
GONSET SUPER 6 Only $134.50 Wired and tested Only $66.75

CONVERTER. Covers 10,11, 15, .
20, 40, 75 meters plus 19 and MASTER MOBILE All-Band center loaded mobile

49 meter BC bands. antennas with coil for one band (20, 40 or 75
Only $52.50 meters). Only $8.57. Exira coils for above bands.
Only $3.23 each

——

CARTER GENEMOTORS. Furnish *“B” power for
mobile transmitters. Small and compact. Model
450AS. 6 volts at 29 amps input. 400 volis DC at
250 MA output. Only $45.68

Model 520AS. 6 volts at 28 amps input. 500 volis
DC at 200 MA oulput. Only $46.46

JOHNSON VIKING MOBILE

BABCOCK Model MT-5A MALLARD New Mobile Antenna Base Loading Coil KIT Model 240-141
Mobile D-XMITTER for 40 Meters. Model HI-Q 40 Coil. Only $7.95 Only $99.50
Only $99.50
All prices f. o. b. St. Louis  Phone CHestnut 1125 femmmmmmmmmmmsmsmmmsmsese—me——==)
GET YOUR P WALTER ASHE RADIO COMPANY R.53-4 :
: 1125 Pine Street, 51. Louis 1, Missouri M
F R E E ] ] Rush “Surprise” Trade-In offer on my :
1
c ATA L ° G : E (show moke ond model No. of new equipme;n dmed) T :
]
RADIO c TODAY : SSendnewl953 Catalog. :
‘ ' (] ame ——
* USE HANDY : Address__ = —— :
1125 PINE ST. « ST. LOUIS ], MO. COUPON! | cv Zone____ State_ == N
1
[
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R i gy 0y - a it E

Aiﬁ FﬂSﬂ‘k— TkAI;NI 8 R Tk IN" fﬂl ER -

IN 710 MONTHS - OR LESS = FOR

| RADIO-TELEVISION

Our 21st Year Training Men for Greater Incomes and Security in Radio-Television

\ NEW! NO OBLIGATION PLAR

F. You Have No Monthly Payment Contract to Sign
®' Pay For Your Training as You Earn and Learn

You can get into Radio-Television, today’s fastest growing big money
opportunity field, in months instead of years! My completely new
—— “package unit’’ training plan prepares you in as little as 10 months
- or even less! No monthly payment contract to sign—thus NO RISK (o you!
T This is America’s finest. most complete, practical training—gets you

e ready to handle any practical job in the booming Radio-Television industry.
Frane L80! Start your own profitable Radio-Television shop . . . or accept a good pay-
B A ™ ing job. T have trained hundreds of suceessful Radio-Television technicians
" 9 during the past 21 years—and stand ready to train you, even if you have no pre-
=3 vious experience! Mail coupon and get all the facts — FREE!

1 SEND YOU
18 BIG KITS

of Radie Television 7arts and equipment.
Much of your tralnlog will be actual construc- ¥ oy |

tlon and experimentation . . . the kind of truly [/

PRACTICAL instruction that prepares you S

for your Radio-Television carecr. »

gt *

[ Valuable Equipment Included  Earp Extra Money While You Learn!
With Training

‘The new Sprayberry ‘‘package’ plan All vour 10 months of training is IN YOUR

includes many big kits of genuine, pro- HOME in spare hours. Keep on with your
fessional Radio-Television equipment. present job and income while learning. With
You perform over 300 demonstrations, each training “package"” unit, you receive
c¢xperiments and eonstruction projects. extra plans and “Business Builder" ideas for
You build a powerful G-tube 2-band spar¢ time Radio-Television jobs. New tele-
radio set, multi-range test meter, signal vision stations everywhere, open vast new
generator, signal tracer, many other opportunities for trained Radio-Television
projects. All equipment and lessons are Technicians—and those in training. If you
wours to keep . . . you have practically expect to be in the armed forces later, there
everything you need to set up your own is no better preparation than practical
profitable Radio-Television service shor. Sprayberry Radio-Television training.

4 &

YOU Bu'LD the Television set and

the powerful superhet radlo r2celver shown

SPRAYBERRY ACADEMY OF RADIO oS5y cneme's

MAIL COUPON [ =" =o= = =sonmecmcsscmmssmn=nccomy

bove. IN ADDITION her test 3

BhOwD here. (many a:e Bot SNOAD. becavse oF TODAY! : SPRAYBERRY ACADEMY OF RADIO, Dept. 25-V :
%qgcug{sspgg-)kgllla}?ulpmem 1 send you i3 = 1 111 North Canal St., Chicago &, lll. ]
NO OBLIGATION | piense rush to me all information on your 1-MONTH Radio-Tele- |§
g vision Training Plan. I understand this does not obligate me and that
no salesman will call upon me. Be sure to include 3 books FREE. N
I invite you to get all the facts— ¢
3 BIG E =
Fk YOU B G g Name. .. .. ... SCOo0E00a. o 8bc “Bo AT costodbo BB S e - M
RADIO - TELEVISION BOOKS ! ’
/—lwant you to hive ALL the facts about '
my new 10-MONTH Radjo-Television Tralning 2
—without cost! Rush coupon ‘or my three blg Radlo- ' Address....cooaannn...... eecbecsnnes seesescs esccssssccscasces
Television books: "How to Make Money In Radlo- " .

Television.” PLUS my pew ill.atrated Television Bule
FREEMS shinp s e okE :
coupon Now| o anding Ealestaniwlifcall, ia LS [ SRR s Zone...... BEale. o ogreeniel o me ’
2 == = T P
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950K R.C BRIDGE &
R.C-L COMP. KIT $19.95
WIRED $29.95

360K SWEEP GEN.
KIT $34.95 WIRED $49.93

=T

145K SIG, TRACER
KIT $19.95 WIRED $28.95

OVER 1/4 MILLION

214K VTVM KIT
”OW $34.95 WIRED $354.95

320K $1G. GEN.
KIT $19.95 WIRED $29.95

the world over!, ==

®
KIT $12.90 WIRED $14.90

1,000 /v; 31 ranges

EICO new modern facilities for research,
="/ development and production—your greater
4l assuranceof . ..

| LABORATORY PRECISION AT LOWEST COST

New 377k sine & sauare
wAVE AUDIO GEN. KIT $31.93
WIRED $49.95

1040K BATTERY ELIM.
KIT $25.95 WIRED $34.95

Ll

3 1171K RES. DECADE BOX
' KIT $19.95 WIRED $24.95

625K TUBE TESTER
KIT $34.95 WIRED $49.95

iz

A
CRA PIX TUBE ADAPTOR
for Tube Tester $4.50

New 505k muttimerer
KIT $24.95 WIRED $29.95
20,000 Q/v; 31 ranges

NEW 7' Push-Pull OSCILLOSCOPE

e Boosted vert. sensitivity: 10 mv rms/in.
¢ Extended flat freq. response: 10 ¢ps—1 MC (+2 db),
e 3-step freq.-.compensated attenuator; cathode
follower input.
¢ Internal voltage calibrator; dir.-cal. screen.
¢ Extended sweep range: 15 ¢ps—100 kc.
® |nt. pos. or neg., ext. & line sync.
e On front panel: sowtooth, 60 cps
outputs; intensity mod. & ext. sync inputs.
e Var. phasing of int. 60
J cps sweep.
] ¢ Direct connection to
-.ﬁ‘:'ﬂ_--_—z_* CRT plates.

315 DELUXE SIG. GEN.
KIT $39.95 WIRED $39.95

You Build E/ICO Kits in One
Evening, but . . . They last a
Lifetime! and You

SAVE OVER 50%
YOU be the judge. See the famous EICO line

HIGH VOLTAGE
PROBE $6.95

221K VIVM §25.93%
WIRED $45.95

TODAY — in stock at your local jobber —
and SAVE!

Write NOW for FREE newest Catalog 4-R.

America’s greatest instrument volues bear the name—

m&; ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y,

Reg. 1.8, Iat. Of.

425K 5'* PUSH.PULL SCOPE
KIT $44.95 WIRED §79.95

@193

Prices 5% higher on West Coast. Specifications and prices sublect to change without notice.

RADIO & TELEVISION NEWS

34

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

Closeup view of "Timothy” the robet electronic turtle.

with an ability to perform in a

manner comparable to his living
counterpart. He can sece; he can in-
terpret information; he can follow
instructions; he can think; search for
food, memorize, and is able to learn.
He may be relied upon to retain what
he learns for an indefinite period of
time.

“Tim” was originally constructed as
a toy for my daughter but finally
emerged as a full-fledged problem in
cybernetics (a study of the control
circuitry of the human brain and
nervous system as applied to clec-
tronic machines. These machines,
more commonly known as computers,
are devices which are rapidly replac-
ing the human clement required in
the operation of various mechanical
devices.)

In order to ohtain scientific infor-
mation, simplification, wherever pos-
sible, always yiclds results which are
both tangible and upon which predic-
tions can be made. “Timothy"” is a
light sensitive animal and understands
only such information as can be¢ trans-
mitted to him by light. This handicap
in limiting his scope of operation is
overshadowed by the simplicity in eir-
cuitry that it affords.

1is fundamental operation was that
of following a light wherever it was
moved about the laboratory. For this
purpose, a form of light discriminator
was incorporated which will he fully
described later. To this function was
added the search for a form of sus-
tenance. This gave “Timothy"” a real
purpose in life and clevated his status
to that of a computing machine. At
present, “Tim” is quite simple in cir-
cuitry but his ability to perform com-
plex functions is remarkable. “Tim”
can duplicate many of the functions of
the human bhrain and nervous system

April, 1953

MT IMOTHY” is an clectronic turtle

A ROBOT
ELECTRONIC
URTLE

By JACK H. KUBANOFF

Mechanical and electrical construction data on a novel

toy for the children—which

and he reacts in much the same man-
ner as his animal equivalent when he
is confused or fatigued.

In their proper scquence, “Timothy”
will do the following:

1. He will scarch for food (initially
he is hungry). In this mission, he will
determine the light word (in this case,
a light flashing at a certain rate) for
food and follow it to his nest. If any
other information is transmitted to
him, such as instructions for playing,
ete., he will turn away from that
source of information and continue
in the pursuit of sustenance. Chang-
ing the word for food (by changing
the flashing rate and duration) only
causes some slight hesitation as the
repetition of the word provokes
“Timothy” into learning the new word
for food. The removal of any light he
has been memorizing for a period of
time will cause him to rely upon his
memory for the position of the light,
Upon arrival at his nest, he will ob-
tain suflicicnt sustenance for about
onc-half hour of playing time.

2. “Timothy” will now follow a light
for play anywhere he may be required
{o travel, using his memory to remem-
ber the position of the light if it is
hidden from him and disregarding
words which indicate food sources.
The absence of the “play” light will
causc him to stop until he again inter-
cepts the words for play.

Thus “Timothy” can work or play
but his most unique characteristic is
his ability to learn and make vital
decisions concerning his own welfare.
“Timothy” has two memorics, a vital

www americanradiohistorv.com

will provide hours of fun.

memory in which he learns a new
word and commits it to a memory
that retains it indefinitely and a sta-
tistical memory, less intense, and
through which he retains information
regarding the position from which he
last reecived information. Both re-
quire repetition and differ only in the
length of time they are retained for
reference. These memories have their
counterparts in real life—the statis-
tical memory, in which we obtain in-
formation and store it for future
reference but whose retentivity de-
teriorates from failure to use the in-
formation, and the longer vital mem-
ory which is sympathetic in nature
and is retained for the duration of
our lives, It might be interesting to
note too that “Timothy's” memories
like their human Counterparts are not
instantaneous in action. but require
constant repetition before the infor-
mation is completely stored. In the
same way, words for “Timothy” must
be repeated several times before he
can commit them fully to memory.
“Timothy's" vital memory may be
compared to the word “food.” being
repeated in various dialects. At first,
he will find the new dialect strange,
but because it contains some similar-
ity to the other words for food he has
learned, he will learn the new word
and from that time he will respond
to the new dialect. *Timothy" can re-
tain in his vital memory only one
word at a time. As a result all pre-
vious words are recjected in prefer-
ence to the newest word he has
learned. He obviously can become

35
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GRID Y
o vaty LR

h
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—
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CATHODES
.| LoFvaseTas
vé
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BI1AS

Ry. R, Rz, Rz Rs, Ry Riy. Rix—10 megohm,
15 w. res.

R —10 megohm pot.

Re. Ri—Ganged dual 5 megohm control (IRC
31-4141 Type A)

Ry—500,000 ohm. V5 n. res.

Ryz, Ryy—1 mecgohm, V5 w. res.

C\—+4 ufd.. 250 ». oil-filicd cond.

Cy Cy Cp Coo Cs, Chy Crr—.1 pfd., 100 ».
cond.

C,—.05 ufd., 100 v. cond.

Ci—.02 pfd.. 100 v. cond.

Cy—.01 pfd.. 100 v. cond.

Ci—.001 ufd.. 100 ». cond.

Ciz, C1—.2 ufd., 100 v. cond.

RL,., RlL.. RL—S.pd.t.. 10,000 ohm relay
(Allicd Type B, Adrvance Type 1200, Leach
Type 1032 or cquiv.}

RL—Two rclays in serics, onc¢ a Leach Type
1032, s.p.d.t., the other a Leach Type 1037,
d.p.d.e.

RI.. RI,—Balanced armature
Type D.5.)

CRiw CR.. CR:—IN34 crystal rectificr (or
cquiv.)

Py, P.—Type 927 photoccll (RCA)

My=—Mcmory motor (sce text}

Vie Voo Vi, Vo Vi, Vi, Vi, Vi.—I124U7 or
6BF7 tube (sec text)

relay (Alicd

Fig. 1.

H ORIGINAL BOLT CUT AWAY
‘ORIGINAL

SEPARATE
WASHER
e oS
-HOLE FOR /s
STEERING ARM ™ 8END TO
SUPP
WASHER VEaD
TLOCKNUT
{A) e )

Fig. 2. Front wheel modification of wagon.
confused by changing the dialect more
rapidly than he is ablc to commit it
to memory. At this point, of course
“Timothy" has the symptoms of a very
intense neurosis aggravated by his
desire for food and his inability to
read the signs which indicate the di-

Complete circuit diagram covering the control circuit for the robot turtle.

reetion he must go to obtain food.
“Timothy's™ ability to learn is close-
ly akin to what psychologists term a
“*conditioned reflex.” This can be cx-
plained simply.

When two events occur simultane-
ously over a period of time, it is nor-
mal for us to associate the two events
with each other, ie.. noise-crowds,
heat-fire. etc. Thus, we know by the
noisc that a crowd is present or by
the heat that a fire is present. It is
also possible to synthetieally produce
these sensations. As an example: ring-
ing a bell before dinner is served.
After suflicient repetition of bell ring-
ing before dinner, ringing of the bell
causes the digestive juices to flow
copiously cven when dinner is not a

Fig. 3. Construction details for fabricating the turtle’s head from a coffee can.

— /8" STRIPS FOR

(o) COMPLETED
STRAP

10 67 172V,
~ BATTERY
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consequence. This method of learning
is time consuming and as a result
“Timothy” can be hopelessly confused.
When we can make the word for play
appear to him like the word for food,
he becomes frustrated; as a result, his
actions in frustration ean be pre-
dicted and given a mathematical signi-
ficance. We can tell in this manner
exactly how “Timothy” will react to
various stimubi.

Mechanical Construction

One of “Timothy's” outstanding fea-
tures is the versatility of his construc-
tion. He was constructed of parts
that can be found in junk boxes, from
old toys. or from the odd parts availa-
ble in an experimenter’s workroom.

“Timothy’'s” hody is a metal cart
that was purchased for our first
youngster and set aside for the next.
1t is of the varicty that sells for about
one doltar. The handle was discarded
and the front cut away to within 1
inch of the front wheel botts. This
was done with a metal shears so that
it appeared as shown in Figs. 4A and
4B.

The front wheels were removed
keeping the original lock nut, bolts,
and washers. The tynces for support-
ing the handle were cut away as
shown in Fig. 2B. A hole %."” in di-
ameter was drilled about 4" from the
front edge and the resulting tonguc-
shaped pieee of metal was bent bhack
in a radius so that the hole in the
tongue was directly over the hole
through which the bolt must pass to
sceure the front wheels to the cart.
A small flexible wire was then sold-
cred to the cart body near the head
and permitted to make contact with
the floor. The cart body will be a
common electrieal ground throughout
the construction and this scrves as
a return for “Timothy’'s” tongue!

Construetion of “Timothy’s” head
requires the following parts: two
lenses 17 focal length; two RCA Type
927 photoeleetric cells; a 1 foot length
of Belden 8423 three-conductor shield-
cd cable; and one empty coffee can.

1. Scribe two lines through the een-
ter of the coffee can bottom perpen-
dicutar to cach other.

2, Sclect onc of these lines and
mark off 31" on cither side of the
line.

3. On cither side of the remaining
line, mark off 54",

4. Return to the line marked off as
in 2 above and using a can opcener,
cut from each quarter inch mark
about the cireumference of the can to
the samce mark on the other side of
the ean as shown in Fig. 3A. The ends
of the %" strip remain sceured to the
sides of the can.

5. Cut along the ™4" marks on
either side of the sccond line; this
picce will then come out. Cut %" strips
along each long cdge of this strip.
Then, cut the remaining 3" strip
in half along its short dimension.

6. Pull the remaining flaps forward
so that the inside of the can is more
accessible.
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7. Solder to the ends of the 3"

strips. the %" strips and mount the
phototubes as indicated in diagram,
Fig. 3D.

Drill the openings for the lenses

and cement them into place in the
center of the flaps still attached to
the can. Bend the can into an oval
shape as shown in Fig. 3E, and bend
the phototube flaps so that the edges
fit within the oval can 13" below the
lid flaps. Solder wires to the photo-
tube terminals as indicated in Fig. 3G
and set the phototube support and
cve flaps at a thirty degree angle as
indieated in Fig. 3F.

Picces of tin {rom another can may
be used to reinforee these structures
in order to make them hold their rel-
ative positions in the next step.

Mix a preparation consisting of one
cup of flour and one bottle of muci-
lage to 1'; quarts of water. Slit
newspapers into 1!': inch wide strips
and pass them through the well-mixed
preparation. Now, lay them about the
head of the turtle. covering the can
completely except for leaving the
back open. By varying the size of
these strips and alternating the direc-
tion of cach strip so that they inter-
lock as they dry. a head for “Timo-
thy” is easily shaped. The final paper
maché head should be put away to
dry for at least twenty-four hours.
This mixture should be set aside for
“Timothy's"” shell.

When the head is completely dry,
drill a hole at the hack for mounting
on the support indicated in Fig. 2C.
Before attaching the head to the cart
body, you may glue a small piece of
metal screen to the face and drill a
hole through the head for the wire of
the tactile tongue. Solder a wire to
“Timothy’s" tongue, passing it through
the head and alongside the cable.
“Timothy's” tongue must be insulated
from the body! Attach this wire to
the grid of V, Fig. 1. The head may
next be painted any suitable color.
The ecyes will function best if the
arca immediately surrounding them is
painted white.

Electrical Construction

For the clectrical construction, type
12AU7 or subminiature 6BF7 vacuum
tubes may be used. All diodes are
germanium 1N34's or 1IN52's, All tube
biascs are returned to the negative
terminal of the heater supply. The
positive terminal of the heater sup-
ply is grounded.

The grids of V, and V. arc connected
to the clapper of relay RL. The
phototuhes are connected to the
normally - closed contacts of RL,.
The cathodes of V,, V5, Vi, Vi, and V.
are connected to the normally-open
terminals of RL.. Remember that this
relay is made up of two relays! One
a double-pole, double-throw and the
other a single-pole, single-throw re-
lay. The grids are applied to the
d.p.d.t. relay and the cathodes to the
s.p.d.t. relay. The resistors bridging
CR. and CR. (germanium diodes) are
1 megohm, ': watt units,
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SENSITIVITY B 48
CONTROL Zf

S ACUUM PaopuLaon
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TURN
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Top chassis view of robot with the turtle’s "shell” removed to show construction.

Sight

“Timothy's” sight circuits are shown
in Fig. DA. The two photocells shown
are located in “Timothy's” head in
such a manner that ecither of his
eves may intercept light signals. The
original system was that of balancing
light in cach ecye. but a more posi-
tive and reliable system is the one
shown in Fig. 5B. Here, three relays
are utilized.  RL. is the "right” relay,
RI. the “left” relay. and RL. the
motor re’ay. RIL. is connected in
series with the power supply so that
when a phototube draws current and
causes V, and/or V. to conduct. the
current  passing through cither RL,
or RlL. must also pass through RL.
Thus the interception of light im-
mediately causes “Timothy” to move
forward. Note that the arrangement
of the rele ys is such that R, and RL.
in combintion operate the reversible
motor for right and left or necutral
Fqual ligl t in hoth eyes will energize
both relayvs and “Timothy” will turn
in neithe direction but will move
forward. The arrangement of the
photocells is such that light can be
perceived in both eves for only a very
small ang ¢ and, as a result. the oper-
ation of this system is onc that is
primarily binary in nature, As “Timo-
thy”" appiroaches a light source, and
greater accuracy in his searching is
necessary, the images on his photocell

Fig, .
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Fig. 4. Wagon and rear wheel modifications,

retinas travel toward the outer edges
of the conductive surface where the
slightest movement of “Timothy’s”
head might cause eomplete loss of the
signal on one side. making nccessary
an adjustment in his sight position to
a very close tolerance. Short focal-
length lenses have been used to in-
crease the light intensity in cach eye
as well as to present a clear-cut
image on his retina which defines his
oxact position with respect to the
licht source in each cye.

The photocells are mounted as in-
dicated in Fig. 7 with their long axes
horizontal and fixed in such a po-
sition that the light reaching each
photocell from straight ahecad barely
reaches the edges of the cell on close
light sources. This binary system (*'off-

(A) Fundamental sight circuit and (B) motor circuits for the robot turtle.
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HEATERS AND 6V C'GAR. o
MOTOR SUPPLIES

r
ALUNINOM FOIL GOAT

(A)

R,, Ry—500,000 ohm, Y5 w, res.

R.—20.000 ohm pot.

R:—5000 ohm, V3 w. res.

R—100.000 ohm pot.

Cy—1 uld., 200 v. cond.

C.—35 pid.. 200 v. cond.

Cy—10 pufd., 200 ». cond.

RL,—Same as RL,, RL, RL; (Fig. 1)

Rect.—100 ma. sclewium rectifier

B\—Z 1 photoflood lamp

§1—S.p.3pos. switch

()

R,—10 megohm, Y5 w, res,

Cy—8 uld., 25 v. clec. cond,

T,—Fil. trans. 6.3 v. @ approx. 4 amps. (not
critical)

i

Fig. 6. (A) Electrical circuit for “Timothy's
nest. (B} Mechanical details for construct-
ing nest. (C) Alternate circuit for provid-
ing the necessary —6 volts bias when the
motors operating “Timothy™ are a.c. driven.

LEFT EYE RIGHT EYE
INTERCEPTION INTERCEPTION
AREA AREA

CLOSEST APPROACH
FOR POINT SOURCE

g ~N
CATHODES |

PHOTOTUBES

Maximum and minimum intercep-

Fig. 7.
tion range of “Timothy’'s” phototube “eyes.”

on”) in each eye, obviously increases
“Timothy’s"” ability to direct his mo-
tion more accurately and far more
simply than a discriminator action in
the normal form since this discrimi-
nator action is in the form of a
curve with sharp discontinuitics in
cach cye near the point where cither
photocell conducts.

Functions

“Timothy" has two main functions
—cat and play. V. of Fig. 1 controls
these functions. C, charges to about
—110 v. through “Timothy’s” tactile
tongue when it contacts the charged
wire in the nest. C, then discharges
slowly through R, and R, this time of
discharge being determined by the
setting of R,. This discharge pcriod is
the “play” period. When C, reaches a
potential of —2 volts, V. conducts and
RL, switches “Timothy” from ‘“play”
to “scarch” for his food. RL. oper-
ates the ground return for the cath-
odes of V,, V., V., V;, and V.. All tubes
used in these circuits are dual triodes.
All the diodes used are germanium
semi-conductors. A pulsing light trans-
mits “food” information to “Timothy.”
The duration of the light's off and on
periods are variable.

During the function when “Timo-
thy" scarches for food, his circuitry
changes in such a manncer that he is
most sensitive to pulsating light,
Thus, V, and V. are capacitively cou-
pled by the action of RL, which opens
the d.c. path in “Timothy's’ light-
sensitive nervous system. V, and V.
also add to *“Timothy's” preference
for obtaining food. If the duration of
the light is longer than “Timothy"”
last remembered it to be, Vi and V.
will turn him away from the light
source. When V, first conducts “Timo-
thy” travels to the left. deseribing a
complete circle, until he intereepts a
light source. He will analyze the light
in V., Vi, and V., in the following
manner:

Negative pulses appearing at the
plates of V, and V. arc applied through
C: or C, or both to diode CR. This
charges condenser C, which causes V,
to cease conducting, whercupon “Timo-
thy” ceascs his scarching and will

Under chassis view of the wagon used as the body of the electronic turtle.

DIFFERENTIAL
RELAY
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travel toward the pulsing light source,
continually testing its duration. If
the light is picked up by his right eye,
V., receives a pulse through C, and
the same pulse will be applied to the
grid of V,. If the duration of the pulse
is long cnough to raisc the voltage
across the integration network con-
sisting of R. and C. to the point where
V: will conduct, then V. will cause
“Timothy” to veer to the left and
away {rom the light source. Obvious-
Iy then, if a steady beam is suddenly
interecepted by  “Timothy,” he will
turn away from it. Now, R; and R.
are adjusted by a small reversible
motor which is operated by V. and Vs
through the double-coil relay RLs, RLa.
This relay is so constructed that if
the current through both coils is the
same, the contacts remain open. If
the current through one coil is great-
er by a suflicient amount than that
through the other, the clappers will
move in unison. making contacts as
shown. Note that the grid of V: is
connccted to Vs, and both have a com-
mon cut-off bias. If the duration of
the positive pulse is greater than the
sctting of Vi, V: will conduct. increas-
ing Rs and R.. This increases the time
necessary for charging €. and C. to
the point where Vi or V. will again
conduct. Meanwhile, if the pulses are
of shorter duration, the pulsing of V,
causes the motor memory to deercase
the value of R: and R. thus making
the time necessary to causc Vi to con-
duct shorter. When the duration is
the same, the amount that V. reduces
resistors Rs and R, is the same
amount as V; increcases them! C.. and
C., arc optional memory circuits.
When signals appear at the plates of
V. and V. CR. conducts and charges
Cws or CR. conducts and charges C.,,.
R and R, are current-limiting re-
sistors which permit the necessary
current to discharge C.. or (. and
close their respective reclays. This
system affords a quick method of
“Timothy’'s” learning and a fairly long
retentive period or memory. C, and
C,; associated with V. and V, perform
in essentiaily the same way.

Thus “Timothy” actually mecasures
light duration in a manner which will
allow him to retain the information
without power consumption. This in-
dicates that he remembers the dura-
tion of the light last transmitted to
him cven though he is activated on
rare occasions with long periods of
deactivation. These deaetivation peri-
ods have no limit in time! He can
follow the light indicating a food
source cven though it be maodified
many times between the first inter-
ception and the final arrival at the
nest.  “Timothy’'s” condenser is
charged, when he arrives at his nest,
by a tactile tongue which he extends
in scarch for food. At this point he
again switches from pulse light sensi-
tivity to continuous light and is recady
to follow a continuous beam of light
for the duration of the charge in his
“condenser stomach.”

(Continued on page 150)
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found in virtually every amateur

station. Various manufacturers sup-
ply a wide assortment of models
ranging from the bare-essential, or
austerity, black crackle version to the
chrome-plated model for the “carriage
trade.”

A little homework will transform a
key of most doubtful lincage into an
clegant “insect”— no longer a lowly
“bug”—without producing panic in the
pocketbook. Not only may the ap-
pearance be greatly enhanced, but the
performance will likewise be improved
by a few simple alterations.

The “bug” pictured hegan life as a
J-36 military model, patterned after a
well-known commercial type, although
produced by a different manufacturer.
The base was finished in black crackle,
apparently a special grade, probably
concocted to meet a government cant-
ouflage specification. Its virtue was
to atiract its weight in dust and unite
with same in an inseparable bond., Al-
though purchased new, after three
months on the operating table the bug
had, chamcleon-like, blended into the
(dust) color of tke desk blotter so as
to be all but undetectable to the
naked cye!

In addition, clectrical contact was
made through the bearings of the bug,
resulting in an occasional skipped
dot. (It couldn't have bheen the fist!)

A key-click filter has always been
used at this station on all of a wide
variety of transmitters. Usually the
click-filter constants were determined
by cut-and-try, and the optimum ar-
rangement was festooned across the
operating table,

Finally the haywire click filter be-
came too offensive and a "“de luxe”
model was designed, The de luxe filter
had adjustable inductive lag and ad-
justable capacitive shunts to cnable
the operator to soften the keying to
suit the requirements of the individual
transmitter. Any small filter choke,
or the primary of a small output
transformer, may be used as the lag
inductor. The small-size TV filter
chokes are ideal as their d.c. resistance
is low. A potentiomcter across the
choke varies the effective inductance
and thercby sets the keying lag. Simi-
larly a potentiorneter in series with
the shunt paper condenser sets the
cffective capacity.

In addition, an r.f. choke and bypass
condenser are used in the key leads.
This is especially important if v.f.o.
keying is used as small traces of r.f.,
induced in the key leads by high
power stages., may affect the keyving
detrimentally. Tae filter circuit con-
stants arc shown in the drawing.

The entire filter is assembled on a
small aluminum plate as wide as the
“bug” base, and fastened to the base
by insertion under the two backstop
mounting screws. The photographs
show the simplicity of the construction
and wiring. To overcome the erratic
bearing contact, rwo flexible wire pig-
tails were installed, one from the ver-
tical bearing mcunt to the movable

April, 1953

THE semi-automatic or “bug' key is

JOHN F. CLEMENS
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The old “"bug” comes
up-to-date with little
more than a pair of
flexible pigtails, a
simple filter. and a
new coat of paint.

Good-bye to missing dots, ragged dashes, haywire filters,

and a!l that. The lowliest "bug" can be a star performer.

dot contact and the other from the
bearing mount to the movable dash
contact. The coiled pigtails should be
mounted so that action of the key does
not causec clongation of the coils. In
this way the coils produce no detecta-
ble effect on the key action.

The dusiy crackle paint was sanded
off the base, A dark green enamel was
sprayed o1 with a “Flit” gun, after
which the base was baked in the oven
for 20 mirutes at very low heat. The
Bekelite paddle, knob, and circuit-clos-
ing switch knob were similarly given a
coat of rel ecnamwel, but not baked, of
course.

To comlete the de luxe “bug” a
length of shiclded microphone cable
was fitted with soldering lugs spaced
for the key binding posts. Mike cable
is more flexible than r.f, coax cable,

Diagram of the kev and filter. The pig-
tails impiove reliability of the keying.

The simple Leying filter mounts on the “bug™
base by means of the backstop screws.

www americanradiohistorv com

and the stranded center conductor is
less likely to break.

The extra weight of the filter makes
the key less prone to slide around on
the table and the smooth enamel finish
is easy to clean. You'll find the time
well spent in adding these features to

vour “bug.” —30-
1000
1 ik
3
PHONE
PLUG
(SEE TEXT)
GROUNDED
BINDING
POST
SMIELDED
MIKE
I D: b~CABLE
3
E PIGTAILS = INSULATED
{SEE TEXT) BINDING
—POST
3
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A TRANSISTOR
0DE PRACTICE

0SCILLATOR

By
LOUIS E. GARNER, JR,

Fiq.

1. Truly “pocketsize™ code

practice oscillatlor using transistors.

Construction details on an extremely compact unit which

can be carried in a pocket and used, with privacy, anywhere.

FERITOR'S NOTE:
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" HE prospective amateur who must
Icarn the radiotelegraph code often
finds it diflicult to work sufficient

“practice’” periods into an alrcady
heavy schedule.  School, work. the
study of theory., and social obligations
may all combine to make the practice
periods erratic at best. On the other
hand, regular practice is essential to
developing reasonable skill—a moder-
ate period of practice repeated at fre-
quent intervals often is of more value
than long practice periods repeated
only occasionally.

One seolution is to provide mceans of
practicing whenever the opportunity
presents itself— during a lunch hour,
while in a waiting room, or whenever
a few minutes' spare time can he
found. Essential items are a code prac-
tice oscillator, a headphone {(or loud-
speaker), and a hand-lkey.

Unfortunately, code practice signal
sources which are normally available
are generally cither too bulky or too
toud to be effective for this type of

40

practice. An clectronic (vacuum tube)
code practice oscillator is likely to be
large and to require a source of power
which may not always be available;
a battery operated unit may have
short battery life and thus be prohib-
itively expensive to operate. A buzzer
and battery combination is the least
expensive solution, but also the most
unsatisfactory. A buzzer not only re-
quires comparatively large amounts
of power, making it necessary to
cither use large batteries or to re-
place them frequently, but is also
likely to be too loud for practice at odd
monients it certainly weould not be
satisfaetory for use in a waiting room.

The ideal solution is a compact
osciltator using small batterics, with
long battery life, and supplying a
signal for carphone operation the
oscillator shewn in Fig. 3 is a close
approach to this “ideal” unit, As can
be seen in Fig. 1. the oscillator is
small enough to slip in a coat pocket.
vet batteries are self-contained and

wwyvaemericanradiohistorv. com

battery life ix long. Ample power is
provided for carphone operation and,
under conditions of low ambient noise,
the carphone may be placed on the
table and heard by several persons.
On the other hand, the volume is not
so loud as to prove distracting to oth-
crs when the headphone is worn nor-
mally.

Construction of the oscillator should
not prove diflicult, and the average
technician should be able to assemble
and wire the entire unit in a few
hours’ time. The cost of the com-
ponents used, while not low, is still
not prohibitively high, and should be
well within the budget of the pro-
spective “ham.”

Circuit Description

Referring to the diagram given in
Fig. 3, a Raytheon (" p-n-p~ type)
CK722 transistor is conneccted as a
grounded-base audio oseillator. Feed-
hack is obtained by means of T, a 1:3
inferstage audio transformer.

The ecarphone and hand-key are
connected in series with the collector
circuit, and thus serve to open this
circuit when removed (or when the
key is open). Because of this, a single
s.p.s.t, switeh is all that is neeessary,
and this is provided in the emitter-
bise eircuit (8)),

Resistor I' serves to limit current
dirain and al!so has some control over
the frequency of operation.

Power is obtainred from a penlight
cell (B)), which supplies “bias,” and
a small 15-volt hearing aid type bat-
tery (B} vwhich supplies collector volt-
age.

Construction Hints

No special precautions are required
when assembling and wiring the unit
shown and the builder need only fol-

low good construction practice. A
metal utility box, a plastic case, or

RADIO & TELEVISION NEWS
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cven a small wooden hox may be used
for housing the components. Shicld-
ing is unimportant.

The author used a Bud CU-3001
“Minibox” (34" x 2%"” x 113", and
finished it in black glossy cnamel.
However, the rcader may prefer to
usc an already finished unit (Bud also
supplies this same size "DMinibox™ in
a gray hammerloid finish at about the
same price). Decals were used for
lettering.

In order to fit the audio interstage
transformer into the small metal box,
it was necessary Lo remove the mount-
ing “cars” on the transformer f{rame.
This was aceomplished by simply
bending the “ears” back and forth
with a pair of heavy pliers until they
broke off.

Since the battery life is quite long,
it was found practieal to make the
battery connections by soldering leads
directly to the battery terminals
rather than by providing speeial clips.
After the connections were made, the
batteries were taped together and the
terminals insulated by wrapping with
Scotcl electrical tape.

The interior view of the oscillator,
given in Fig. 2 clearly shows the
general parts arrangement used by
the author in eonstrueting the model.
It was only found necessary to mount
the phone tip jacks and the slide
switeh. The other parts are held im-
mobile by the compact wiring and by
the pressure of the case when the
cover is in place.

Puarts  Substitetions: The circuit
given is not critical and a number of
substitutions is possible to suit
the requirements of the individual
builder,

Almost any standard 1:3 interstage
audio transformer should give satis-
factory results for use as T, although
the builder may find it necessary to
experiment somewhat with the lead
conneetions.  The author originally
tried the entire secondary winding
(the two green leads, Fig. 3), but
found that better results were ob-
tained when only half the winding was
used.

Resistor B may best be chosen ex-
perimentally* to zive the tone desired
by the builder (as mentioned previous-
ly. the size of this resistor has some
cffect on the frequeney of operation).
If too small a value resistor is used,

the current drain may be large, while
if too largze a resistor is used, the
oscillator may not work. Satisfactory
values will generalty fall between 2300
and 15.000 ohms.

A rotary switeh, toggle switeh, or
lever switeh may be substituted for
the slide s~xitch (8 if preferred, but
the slide swvitch is the least expensive
and most compact.

If the tuilder prefers, a different
size penligat cell or an ordinary flash-
light battery may be substituted for
B\. A Ma«l'ory mercury cell may also
be used here. and will give much
longer life than a zinc-earbon cell
(the Mallcry RM1000 is an excellent
choice).

The headphone and band is likely
to prove a little bulky in the pocket.
Where meaximum convenienee is de-
sired, it is suggested that the builder
use a Tcdlex midget earset (Type
A4680. 2000 ohms) in place of the
standard headphone unit shown in
Fig. 5. Fqually satisfactory results
will be obrained. Crystal headphones
should not be used, however,

Substitutions may be made for other
components where necessary or desir-
able, for example, miniature “hearing
aid” type plugs and jacks may be
used in place of the phone tips and
tip jacks, ctc,

Lead lengths ean be varied to suit
the indivicual user. It is even prac-
ticable to mount the hand-key direetly
on the ca:ie of the oscillator and to
wire it dir>ctly into the circuit, where
desired by the construetor. An alter-
native is to mount the hand-key and
oscillator on a small (lat wooden or
plastic ba:e.

Applications

In addition to the rather obvious
applicatiot of the transistor code prac-
tice oscillator for use as a personal
unit for private use, it is well adapted
to other uses. A few of these are given
below::

Mobile Practice: Military radio
operators. especially, make wide use
of hand-keys mounted on straps and
fixed to one of their legs, for eom-
munication work while in a plane,
“jeep,” or command ear. Practiee in
this technique may be obtained hy

* A 15,000 1otentiometer may be used here 1o
determine the mtial valne for §

Fig. 2. Chassis view with cover removed.

T

GREEN
{NOT USED)

R
| e PHONES
GREEN
’fsn
cK722 Y

,j:f' +||[||||:f—2——,

R—4700 ohm, V3 . res. used in model (select
size for desired tone—see test)

S,—S.p.s.t. slide switch

Bi—1Vy volt battery (Burgess #7 penlight
cell)

B.,—15 solt hearing aid battery (Burgess U10)

T\—3:1 imterstage trans. (SNC 3F1P331)

CK722—Raythcon trausistor

1—RBud " Minibox” CU-3001

1—Hand-key

1—1000 afirr headphone unit

4—Phanc tip jacks

Fig. 3. Complete schematic of oscillator.

— SMALL PM
SPEAKER,
TO PHONE - -

STANDARD OUTPUT TRANSFORMER

Fig. 4. Circuit variation using a speaker.

providing a strap (made from web-
hing or from an old belt) on the hand-
key so that it can be easily strapped
to the leg.

By slipping the oseillator in a
pocket, practice can be obtained while
riding in an automobile, bus, train. or

{(Continued on puge 99)

Fig, 5. Complete code practice setup including oscillator, key. and headphone. Unit is compact enough to be carried in a suit pocket.

April, 1953
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Fig. 1. Front view of the power supply unit.
It is housed in a 5" x6" x 9" utility box.

é S3IVFL
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RECT. )

RECT 2

RECT.Y
4400V —e

C3

B, B—10,000 ohm, V; w. res.

fx—250.000 ohm sol, zontrol, linear-taper
=40 pfd., 450 v, elec. cond.

=20 ufd.. 450 v. elec. cond.

La—10 pfd., 450 v, ¢lec, cond,

(CH —10 hy., 80 ma. filter choke

M ~-0-400 volt d.c. mcter

Kear, 1, Rect, o, Reet. =75 ma., 130 v. selenium

rectifier
FLy—6.3 v. pilot lomp
F =117 v. hinc fuse

5 ,=—S8.p.s.t. toggle switch
T —Powecr trans. { See text)
Vi, Vo—64'6 tube (sce text)

Fig. 2. Circuit of variable power supply.
Output is adjustable from 50 to 300 volts,
70 ma. Regulation is same as regular con-
denser-input pack at all voltage settings.

Fig. 3.

(A) Simplified schematic of cathode-follower rectifier.

IMPROVED VARIABLE
POWER SUPPLY

By

WILLIAM CREVISTON

An adaptation of an English circuit which provides outputs

from 50 to 300 volts using a cathode-follower type hookup.

mental work with vacuum tubes is

a power supply, preferably one
which will deliver a wide range of
different voltages, A small box with
a knob on the front, which will deliver,
say, 50 to 300 volts d.c., plus some
filament power, will serve not only
for powering cxperimental tube cir-
cuits but in calibrating meters and
testing generally., Quite a few supplies
of this sort have been described.?

The one to be described here coes
more with fewer parts than any other
with which the writer is familiar. The
circuit is a new one, devised by A. IL
B. Walker in England.? It is not a
regulated supply, but its inherent
regulation is as good at 30 volts out-
put as it is at maximum voltage. Out-
put characteristics arc those of a
standard condenser-input supply at all
voltages. Internal impedance at d.c.
is about 500 ohms, hum level 5 to 30
millivolts (depending on load), and
output voltage range 50 to 300 v. Reg-
ulation curves are shown in Fig. 3C.

'I'HE most basic necessity in experi-

Basic Circuit

The idea of the Walker circuit is to
usc a pair of triode-connccted power
tubes for rectifiers. with the grids re-
turned to a variable d.c. voltage. By
cathode-follower action, the cathodes
are then constrained to assume what-
cever voltage level that the grids dice-
tate. The cathodes feed an ordinary
condenser-input filter. The basic cir-

cuit is shown in Fig. 3A. Only a single
tube is shown, half-wave, for simplic-
ity. Suppose that the peak a.c. voltage
from the transformer is 300 volts, and
that potentiometer, R. is set at 100
volts above ground. If the cathode of
the tube tries to rise above + 100
volts, the effective grid bias will in-
crease, eventually cutting the tube off.
If the cathode potential falls below
+ 100 volts, plate current will in-
crease. Fig. 313 shows a 60-cycle volt-
age wave with these levels marked.
The tube can only pass plate current
when the plate is above the cathode
potential, i.e., the potential determined
bv potentiometer R through the
agency of the grid. Conduction is
possible during the shaded portions of
the curve.

Minimum output voltage is deter-
mined by the cut-off bias of the tube.
When R is set at zero, this minimum
is generally about 50 or 60 volts, The
higher the mu of the tube, the lower
the “zero™ output voltage. For best
regulation, the transconductance of
the tube should be high., Maximum
plate dissipation of the tube is im-
portant if large currents are drawn
at low output voltages.

Complete Circuit

The particular supply shown in Fig.

1 uses the circuit shown in Fig. 2.

Type 6W6 tubes. triode-conncected. are

the rectifiers in a standard full-wave
(Continued on puge 114)

{B) 60.cycle waveform showing eflect of cathode-follower bias. When

bias is +100 velts. cathode “rides” at approximately -+100 and conducts only during shaded part of cycle. (C) Regulation curves.
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Fig. 1, The compact,
versatile mobile rig
is shown with an a.c.
power supply (Fig. 9).
for use in portable
or standby setvice,

the family jalopy is loaded down

with electronic gadgets.  They
consider that high power, heavy duty
generators and extra batteries are
absolute necessities  for  mobiling
pleasure. On the other hand, a lot of
fellows believe that the primary pur-
pose of an automobile is to furnish
transportation. They feel that radio
cquipment should be unebtrusive and
should put no undue burden on a car's
clectrical system. The transmitter to
be described has been designed for
individuals in this latter group.

The author’s first mobile, like most
home-built rigs. was a onc-band, erys-
tal-controlled alfair mounted in the
trunk. Its lack of flexibility, a minor
inconvenienee when operating in a
populous area. became quite evident
during a vacation trip through north-
ern Michigan. Being rockhound on a
dead ten-meter band proved very,
very disconcerting.

Out of this rather unhappy experi-
ence grew the determination to con-
struet a transmitter which would
operate on a number of bands, con-
tain a v.f.o.. and yet be small enough
to mount conveniently under the dash.
The bandswitching rig that finally
cemerged, after much dreaming, plan-
ning, and magazine thumbing. works
on phone or cw., crystal or w.f.o.
While primarily designed for mobile
use, it can be quickly removed from
the car and emploved as a portable
station or as a pinch hitter in place
of the regular home transmitter. It
will operate on any of six bands and
its pi-network plate circuit will match
a wide range of antenna impedances.
Furthermore, it will run for several
hours from a fully charged battery,
thus allowing vou to park and trans-
mit without having to waste gasoline
while the engine idles.

April, 1953

MANY hams aren’t satisfied unless

WATT 6 BAND MOBILE ..o’ oo

No more dead band blues! This mobile has the whole works:

v.fo. or crystal, phone or cw.,

meters, for mobile, portable,

A surplus dyvnamotor mounted un-
der the hood of the author's V-8 pro-
vides aproximaiely 300 volts at 130
ma. This is suflicient to furnish 20
watts or so to a final with another 20
watts left for the modulator and
driver stages. A 2E26 with its 27-
watt input limit was picked for the
final tube as the best compromise
between  physical size and power
handlinz capability.

No proteective cathode bias is used
on the 2E26. While it is true that
plate current can soar if excitation is
remove 1 from the final. it is doubtful
if the (E26 will be damaged if oper-
ated moymentarily without bias, sinee
the plate voltage is well below the
tube's maximum rating. Elimination
of a c:tthode resistor was felt to he
desirahle, since the drop in such a
resistor would reduee a plate voltage
that is none too high to begin with.

The oscillator tube, a 6BH6. was
chosen  hecause of its low heater
drain. FEither a 6AGD or a 6AU6
could have been used, but an extra
1530 ma. would have been required
from tke car battery, A Colpitts oscil-
lator circuit is emploved as it re-
quires no coil tap, thus simplifving
handswitching.

In order to minimize reflected
changes in oscillator frequency caused
by tuning the final, the output fre-
queney of the transmitter is always a
multiple of the oscillator frequency.
Multiplication is achieved in the in-
termediate 12BY7 stage and, on some

www americanradiohistorv. com

twenty watts from 10 to 75

emergency, or standby use.

bands. in the plate of the 6BII6, as
well. The 12BY7 makes an excellent
multiplier.

Across cach band. except ten
meters, the 12BY7 drives the 2I£26
to more than the required 2': grid
ma. On ten, the final grid current is
2 ma. or hetter from 28.6 me. to 29.6
me. Actually, over most of this range,
grid current excceds 2's ma. Since
output falls off only slightly with 2
ma. instead of 2': ma. on the grid of
the 2E26. the drop in grid current at
the band extremes need cause no
worly.

Although a humber of trick modula-
tion circuits have appeared recently,
plate modulation still scems the most
practical for mobile work. Despite
wide wvariations in final drive and
loading. plate modulation provides ac-
ceptable speech quality. This is more
than can be said for the various forms
of cfficiency modulation now so popu-
lar.

When the final input doesn't exceed
20 watts, old fashioned class A Heis-
ing choke modulation is an inexpen-
sive and effective choice bhecause
chokes are cheaper than modulation
transformers and hecause class A
stages require no driving power. Suf-
ficient modulator grid voltage can
usually be obtained directly from a
carbon mike and transformer, therehy
dispensing with the need for specch
amplifier stages.

A single 61.6 has long been a favor-
ite class A modulator. The 6F6, the
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Fig. 2. All controls but the phone-c.w. switch are located on

the front panel.

6AQS5, and other familiar audio tubes
do not perform nearly as well as the
6L.6 in this type of scrvice. The size
of even a 6LL6GA, however, is too large
to be practical in a compact trans-
mitter. Luckily, the little 6BQ6GT
is a miniature modulator in disguise.
While primarily designed for use as a
horizontal output tube in TV service,
the 6BQ6GT will do the work of a
6.6 modulator without taking up
nearly so much precious space.

Any single-button carbon mike with
a push-to-talk switch will work in
conjunction with the rig, ncverthe-
less. a chest mike containing a high
output Western Electric F-1 cartridge
is recommended. Driving with one
hand while holding a mike in the other
is a dangerous practice which can get
you into plenty of hot water if you
become involved in an accident. Wis-
dom dictates the use of a mike that
permits you to keep both hands on
the wheel.

Although the author is no lover of
International Morse, provision for c.w.
operation is included in the rig for
use at those times when phone just
won't quite make the grade. There
is little reason to waste heater and
plate power in a modulator stage
while pounding brass and so 8. the
“Phone/C.W.” switch, opens the 6BQ-
6GT heater circuit at the same time it
shorts the modulation choke, CH..
Since 8., is seldom usecd, it is relegated
to the rear pancl.

Whenever possible, a crystal should
be employed during c.w. operation,
otherwise a slight chirp may be evi-
dent on the signal. A class A isolating
stage between the 6BH6 and the 12-
BY7 would probably clear up this
trouble, but the added circuit com-
plexity secems hardly worthwhile
when one considers how seldom c.w.
is employed in mobile work.

The number of tuning controls is
held to a minimum by cemploying
broadband slug-tunecd coils in the in-
termediate stages. The plastic coil
forms visible in Fig. 7 were purchased
at a bargain sale and so exact dupli-
cates may be rather diflicult to obtain.
However, ceramic forms of approxi-
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Note that several extra self-tapping screws
are used to fasten the panel, improving rigidity for the v.i.o.

mately the same dimensions and with
powdered iron slugs are listed in most
radio catalogues. The resistors across
some of the coils are needed to hold
the final drive down to a reasonable
level. On the lower {requency bands,
condensers are also placed across the
coils in order to increase the circuit
“@.” thereby reducing the amount of
reflected  oscillator frequency shift
caused by tuning the final. Without
these condenscr's there just isn’t suf-
ficient isolation between the oscillator
and the final.

At the time the transmitter was
constructed, the only suitable band-
switch that could be located was the
surplus unit shown in Fig, 7. Recent-
ly, however, a new line of miniature
ceramic switches appeared on the
market. Centralab’s new switch model
#PA 2025 is recommended for use as
8., Its small size will provide more
room under the chassis, thus simpli-
fyving the wiring process.

No claims are made that this little
transmitter is completely TVI-proof.
Nevertheless, with the final operating
on 10 meters, a sensitive field strength
meter reveals that at a distance of 50
fect from the car, the sccond harmonic
is appreciably weaker than the signal
provided by a Channcl 2 TV station
some 15 miles away.

The TVI precautions observed in the
construction of the unit include com-
plete shielding and the bypassing of
cvery lead coming out of the case. In
addition, a low-pass filter is installed
in the coax antenna feeder.

Without shielding. bypassing. and a
low pass filter, a 20-watter can ruin
reception for a block or more, cven
where TV signals are strong. In a
fringe arca, a poorly constructed
mobile is capable of blanking out a
whole community. Thus, it is obvious
that every rig must now be designed
with a view toward the reduction of
TVI.

The transmitter is housed in a 6" x
9” x 9" hammertone gray aluminum
box. As suggested in many articles
on TVI reduction, paint was removed
from all points of contact between the
front and rear panels and the case.

www americanradiohistorv com

s
EBO&ET

Fig. 3. Inside the 6"x9'x5” box. The Bakelite strip mounted
on the choke provides a point for fastening choke to rear
panel, further bracing the chassis for assured v.f.o. stability.

This was a rather messy, time con-
suming job. and in this instance didn't
measurably cut down on harmonic
radiation. Unless you enjoy scraping
paint, yvou might as well forget this
onc phasc of construction.

Since quite a bit of heat is gener-
ated within the case of the trans-
mitter. some method of ventilation
must be provided. A number of 4"
holes drilled in the rear panet will al-
low a portion of this heat to escape
while still maintaining adequate TVI
shiclding, It will also pay to put felt
feet on the bottom of the cabinet.
Then you won't have to worry about
scratching up the furniture while
operating away from the car at a
portable location.

The panel is illuminated by means
of a shiclded pilot light assembly. For
some reason, this style of pilot socket
is available from only a few jobbers.
If you have difliculty finding one, ask
for E. F. Johnson Co.'s part no. 147-
330.

Mobile v.f.o’s are often plagued
with carvier flutter resulting from
mechanical instability. The mechani-
cal stability of the rig being described
is comparable to that of similar com-
mercial units now being marketed.
Al factors considered, the frequency
shift caused by mechanical shock is
relatively insignificant in this unit.

Oscillator microphonics will be held
to a minimum if the following points
arc kept in mind: Use heavy alumi-
num for the chassis. Employ several
extra screws to fasten the front and
rear panels to the case. Use a dual-
bearing oscillator tuning condenser.
Keep floppy wiring away from the
oscillator coils. Provide some mcans
of fastening the top of the modula-
tion choke to the recar pancl. Support
the rear cnd of the bandchanging
switch, 8:;, with a small bracket run-
ning to the chassis.

Frequency drift resulting from
changes in temperature can also
prove annoying. Be sure to usc silver
micas or zero temperature coefficient
ceramics for C., C:, and C.. Make cer-
tain that the two oscillator coils are
wound on ceramic forms. If you have
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access to a surplus TU-10-B tuning
unit, the corc of onec of its r.f. chokes
(marked 10) will make a handy form
on which to wind L.. L: can be wound
on a CTC type LS-5 form. Both oscil-
lator coils should be thoroughly coated
with polystyrene dope in order to pre-
vent moisture absorption and physical
deformation.

For tunc-up purposes, there is lit-
tle reason to waste pancl and chassis
space on a milliammeter, A 60-ma.
pilot bulh, PL,, will indicate plate cur-
rent dips just as well, and won't make
nearly as big a dent in vour pocket-
book. Whenever it's nocessary  to
check absolute values. final cathode
current can be measured vie the Key-
ing jack, while the final grid current
can be obtained by grounding the
positive lead of a multimeter to the
transmitter case and then inserting
the negative prod of the meter in the
test ptug, J., provided on the rear of
the chassis. R.. in parallel with PL,

acts as a shunt and holds the off-res-
onance currcnt through the bulb to
a safe value. In addition it provides
an auxiliary d.c. path to the final in
case Pi., accidentally burns out.

C., big. 5, was originally one scc-
tion of a dual .0047 ufd., 300 volt disc
ceramic  condenser.  Although  sub-
jected to only 300 volts d.c., two suc-
cessive  condensers  at  this  point
shorted out after only a few hours of
operation.  Since it is doubtful that
both condensers were of defeetive
manufacture, the causc of failure was
apparer tly a sudden voltage peak
which  cesulted from the collapsing
field of CH,.. Fig. 5, following the re-
moval ¢f “B-plus” by RL., Fig. 4. In
order tc reduce the value of any such
peak, a 40 afd. electrolytic eondenser,
C. Fig. 4, was conneceted to the trans-
mitter side of RI... Just to be on the
safe sid», C. (Fig. 5.) was changed to
a .01 ufd., 600 volt unit. Since these
two nmudifications were made, no

T
—12—‘:, ERLz

C—+0 ufd.. 450 v. clec. cond.

RL,. RL.—S.p.s.t., 6 ». d.c. reley

SO, —Fcmale cable plug ( Amphenol 78PF8)
Fi—SFE 26 fusc

F.—20 amp. house fuse

EDM3ISD, or similar surplus unit

Gencemotor—Stromberg #*42486, W.E,

Fig. 4, Power supply for mobile use.

Fig. 5. Diagram of the 6-band mobile transmitter. The bandswitch, S:, is shown in the 10.meter position. Pins 6§ and 7 of P,
are for breaking receiver ‘B-plus”” while transmitting. Certain condensers. such as

C: and C., are halves of dual units,
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10 TOPI
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cie] ¢33 C34

ANT.
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R\—50,000 vl Vs w, res.
R.—20.000 ohm, b, w, 7es.
R.—10.000 ol V3 w. res.
R\—150.000 ohns, V3 w. res.
k.—16000 ohm, 5 . res.
Ruo—14.000 ohm, 1 w. res.

R:—9000 ohm, 1 =. res.

R—35000 ohm, 1 =». res.

R, —8500 ohm, ! . res.

Riw—20.000 ohm. 1 =, res.

R;\—300 ohm. V4 w», res.

Ry —130 ohm, V3 w, res.

Ry, Ry—300 ohm, I w», res.

Ri:— 33.000 ohm. V5 w, res,

C\— 100 pufd. silver wica cond.

C.. Co—.001 pid. sil>er mica cond.

Co-C:y Cu-Chie CCi €4 Cor—Dual 0015
nfd. dise ceramic cond.

Cs. Cis, C..—.01 pid. disc coremic cond.

Cy, Coxr—100 ppid. wmica cond.

C—100 ppfd, coramic cond.

C.—20 ppfd, coramic cond.

Ci. Cny, Cyzy, Cy—.001 pfd. disc ceramic cond.

Cyo—350 pupfd. ceramic cond.

C;—650 pufd. mica cond.

C\—100 pufd. var. cond.

Crov Couy—10-100 pufd. weg. temp. cocfficient
ceramic padder

C o, Cov—."5 pufd. neg. temp. cocf. ceramic cond.

Coi—100 ppfd. zero temp. cocfficient covamic
‘l)l'd.

C..—50 ;pfd. neg. temp. cocfficient ceramic
cond,

Co—51 jpfd. zere temp, cocflicient ceramic
cond.

Co. Co—140 ppfd. var. cand. (APC type—
see text

Cr-Cos. C -C\\—Dual 0047 ufd. disc ceramic
cond.

Cos. Cor—2"0 pifd.. 25 v, elee. cond.

Cy—.1 nf L. paper cond.

C.—330 ufd. mice cond,

Co—30 ppfd. mica cond.

Cy. C,;o:—.105 pfd.. dise coramic cond.

C..—.01 Lid., 600 v, disc ccramic cond. (sce
text)

T\ —Singlo-burson miketo-grid traus.

J\—Thrececirenit phone jack (" Mike™)

Jo—Shorting-type, closed-circuit  phone  jack
(" Key™s

Juo Jyo Jo—Shiclded phono pin jack

Pl —Dilor tamp, 2 2. @ 60 ma. ( 248)

PL—Pilot lamp. 6 v. @ 150 ma. (340)

3080 So— Sopasa. shide sw.

S.—D.pd. . slide sw.

Su So—D.posat. slide sw.

S—=6-deck 6 pas. ceremic bandswirch

RFC;. RFC., RFC3—2.5 mhy. r.f. choke

RLy=—D.p.d.t. 6 v. d.c. selay (see 1wxt)

P\ —Octal male power plug ¢ Amphenol 86CP8)

L,—9 1. =18 wire, spaced die. of wire, V3"
ceramic form {see texr)

L—35 1. £28 wire, ¥ ceramic form with
slug  (Cambridge Thermionic Type 13-5
form)

L—19 . 222 wire, V2" plastic form with siug

L—121, #22 wirc airwound, 5/16” i.d.

L—40 1, 232 wire, Va” plastic form with slug

Lo—65 ¢, 234 wire, Va' plastic form with dug

Le—7 1. #22 wire, V3” plastic form with sfug

Lo—9 ¢, #22 wnire airwonnd. V" id.

Li—11 1, 222 wire airmound. 5/16"” id.

Liy—17 1. 222 wire, V3" plastic form wah slug

Li—38 t. 228 wirc, V2" plastic form with slug

Liv—34 t. =32 wire, V3" plastic fornd wuh slug

Note: Ly Loy Lo Lz, Ly Loy and Ly are close-
wound. Cambridge Thermionic Type 15-4
forms may be used if desired

L.—6 ¢ B & W “Miniductor™ 3014

Li—6 t. B & W “Miniductor™ 3015 tapped 2
1. from Ly ond

Ly—29 . B & W “Miniductor” 3016 tapped
10 1. from Iy end

Xial—See text Vg—2E26 tube
V,—6BHGE tube V,i—0A2 iube
V. —12BY7 tube Vi—6BQ&GT tubc

April, 1953
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further condenser failures have oc-
curred. The addition of €, (Fig. 4)
also climinated a slight genemotor rip-
ple which was previously apparent on
the carrvier.

For the sake of clarity in the circuit
diagram (Fig. 3, several dual con-
densers were given widely separated
numbers for their two sections. Ob-
viously if scctions in separate func-
tions like C\-C.: were called C,-C..”"
the reader's eye would have to travel
all over the diagram to follow the
parts list. Naturally, when the trans-
mitter is assembled it will be found
that the connections of the two sce-
tions of any dual unit are adjacent,
or nearly so. Dual units were used
to save badly neecded space, although
single units will probably fit faivty
casily in some places.

The antenna changeover relay, RL,,
Fig. 5. is a surplus item. Originally
designed for 12-volt d.c. operation, it
was rewound for 6 volts. Those con-
tacts not required for antenna switech-
ing are wired to the octal power plug
P, on the rear of the chassis and
can be used to disable the recciver
whenever the transmitter goes on the
air,

Crystal control may be employed
by plugging a crystal into the socket
on the front pancl and then tuning
the v.f.o. dial slightly higher than
the erystal frequency. The v.f.o.-crystal
switch, S, should be thrown to crystat
and the final then tuned in the normal
manner. Since the scetting of the v.f.o.
dial has some effect on the crystal’s
frequency, the carrier can be “rub-
bered” a kilocycle or so when dodg-
ing QRM. On 20. 15, 11, and 10 me-
ters, 40-meter crystals should be used,
and for 80- and 10-meter operation,
160-meter crystals are required.

Since the crystal socket is wired in
the hot portion of the oscillator grid
circuit, whenever a crystal is in the
socket, the v.f.0. {requency will bhe
shifted slightly due to stray capacity
cffects. As a consequence, during
v.f.0. operation it pays to remove the
crystal from the socket.

This nuisance will be minimized if
you can locate a BC-746A tuning unit.

Fig. 6. Top view of the ransmitter chassis.

is compact but not crowded. Note the right-angle mounting of
the output coils, and Bakelite strips on the modulator cheoke.

The socket from a BC-T46A is de-
signed to accommodate two crystals
and can be wired so that only two of
its four contacts are live. Then, when
using the v.if.o. a crystal may be
placed in the dead section of the
socket tor storage.

Both the final tuning condenser and
the loading condenser have a rating
of 140 wufd. They, too, are salvaged
from BC-T46A tuning units, Since the
plate voltage is not very high, no

arcing  difficulties should be experi- |

enced, despite the small plate spacing
ol these condensers.

After trying several different types
of final coil switching, a method em-
ployed by W2AERFE! was finally put to
use. The coils are mounted at right
angles to onc another, and therefore
little loss is introduced into the cir-
cuit as the coils are shorted when
switching from one band to another,

The 20-meter coil, L. is tapped for
13-meter operation and the 80-meter
coil. L, is tapped for 40 meters. No
difliculty should be experienced in sol-
dering a tap to L., hut working with
I.: may not be so casy because of the
small spacing between turns.  After
choosing the proper location for the
10-meter tap, take a thin jackknife
blade and push the adjacent turns
aside far enough to allow room for
casy soldering. Once the tap is in
place, use the knife blade to read-
just the position of any turns which
mayv have been deformed by the pre-
vious operation. DMake certain that
there are no shorts between turns and
then apply two or three coats of poly-
styrene coil dope to the area sur-
rounding the tap. This will keep
shorts from developing while the
tapped coil is being wired in place.

Although the 10- and 20-meter final
coils are self-supporting, the wire in
the 80-meter one is not strong enough
for this purpose. Therefore. two
picces of polystrene must be cemented
between the latter coil and the termi-
nal strips to which it is soldered in
order to provide the required amount
of support.

When wiring the f{inal. be sure to
keep all plate leads well removed

Parts placement

Fig. 7. Bottom view of the chassis,

from the grid circuit. Use the rear
deck of the bandswitch for plate coil
switching and be sure that the final
grid circuit switching takes place at
least two decks away, About the only
other wiring precaution that need be
observed is to make all bypass con-
denser leads as short as possible,  If
these steps are taken, no parasitic
or fundamental oscillation problems
should arise.

The transmitter can be aligned
without difficulty, providing you have
the proper test equipment at hand. An
accurately calibrated receiver, a 100-
ke. frequency standard, a grid dip os-
cillator covering all the bands from
160 through 10 mecters, and a 0-3 ma.
meter are "musts.” Without these
items vou'll find yourself floundering
helplessly. but if you have them, the
job can be performed with a mini-
mum of effort and wasted time.

First, switch to the 10-meter band
and adjust Cu until the oscillator just
hits 7 me. with the plates of C.. fully
meshed. The grid dip oscillator should
be coupled to L. and the slug of this
coil adjusted for resonance at 1.1.5 mc.
L: should then be peaked at 29 mc.
Tune C,. until the v.f.o.'s fourth har-
monic falls on 29.1 mc. Peak L. and
I.. for maximum final grid current.
Tune C, to 28.9 mc. and repeak L.,
then tune to 29.3 me. and repeak L.
Grid current will then hold fairly con-
stant from 286 mc. to 296 mec. It
should be at least 2'; ma. over most
of this range and shouldn’t drop be-
low 2 ma. at the extremes. If this is
not the casc, readjust L. and L: until
optimum operation is achieved.

Throw S: to 11 meters and tune the
v.f.0. to 677> kc. Either compress or
expand the turns of L, and L. until
maximum final grid current is ob-
tained.

13 meters is next. Adjust L. to
approximately 7100 ke, by means of
the dipper. Tune the v.f.o. to the same
frequency and either squeeze or ex-
pand the turns of L. for maximum
defleetion of the grid current meter.

On 20. tune the v.f.o. to T100 Kkc.
and peak L. at 14.200 kc.

(Continued on pge 101)

Slug-tuned coils are so

arranged that adjacent units do not tune te same frequency,
thereby minimizing interaction and aiding unit's stability.
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Pertinent frequencies and wavelengths for u.h.f. TV channels. Use this data
to determine the element length for an antenna to receive ultra-high signals.

Ficture Picture
Frequency Picture Sound Carrier V4 Frequency Picture Sound Carrier %
Channel Range Carrier Carrier Wavelength Channel Range Carrier Carrier Wavelength

No. in mc, in mc. in mc. nin. No. in me. in me. in me, in in.
14 470-476 471.25 475.75 3.25 49 680-686 681.25 685.75 4.32
13 476-482 477.25 481.75 5.18 50 686-692 687.25 691.75 4.29
16 482-488 483.25 487.75 5.12 31 692-698 693.25 697.75 4.26
17 488-494 489.25 493.75 5.03 52 698-704 699.25 703.75 4.22
18 494-500 495.25 499.75 5.96 53 704-710 705.25 709.75 4.19
19 500-506 501.25 505.75 5.88 54 710-716 711,25 715.75 4.15
20 506-512 507.25 511.75 5.82 55 716-722 717.25 721.75 4.11
21 512-518 513.25 517.75 5.76 356 722-728 723.25 72776 4.08
22 518-524 519.25 523.75 5.69 57 728-734 729.25 733.75 4.05
23 524-.530 525.25 529.75 5.61 58 734-740 735.25 739.75 4.01
24 530-536 531.25 535.75 5.55 59 740-746 741.25 745.75 3.98
25 536-542 537.25 541.75 5.49 60 746-752 747.25 751.75 3.95
26 542-548 543.25 547.75 5.43 61 752-758 753.25 757.75 3.92
= 27 548-534 549.25 553.75 5.37 &2 758-764 759.25 763.75 3.89
28 554-560 555.25 559.75 5.31 63 764-770 765.25 769.75 3.86
29 560-566 561.25 565.75 5.25 64 770-776 771.25 775.75 3.83
30 566-572 567.25 571.75 5.19 65 776-782 777.25 781.75 3.80
31 572.578 573.25 577.75 5.15 66 782.788 783.25 787.75 3.77
32 578-584 579.25 583.75 5.10 67 788-794 789.25 793.75 3.74
33 584-590 585.25 589.75 5.04 68 794-800 795.25 799.75 3.71
34 590-596 3591.25 595.75 5.00 69 800-806 801.25 805.75 3.68
35 596-602 597.25 601.75 4.94 70 806-812 807.25 811.75 3.66
36 602-608 603.25 607.75 4.89 71 812-818 813.25 817.75 3.63
37 608-614 609.25 613.75 4.85 72 81g8-824 819.25 823.75 3.60
38 614-620 615.25 619.75 4.80 73 824-830 825.25 829.75 3.57
39 620-626 621.25 625.75 4.74 74 830-836 831.25 835.75 3.55
40 626-632 627.25 631.75 4.70 75 836-842 837.25 841.75 3.52
41 632-638 633.25 637.75 4.65 76 842-848 843.25 847.75 3.50
42 638-644 639.25 643.75 4.62 77 848-854 843.25 853.75 3.48
43 644-650 645.25 649.75 4.58 78 R54-860 855.25 859.75 3.45
44 6§50-656 651.25 655.75 4.53 79 860-866 861.25 865.75 3.43
45 656-662 657.25 661.75 4.49 80 866-872 867.25 871.75 3.40
4é 662-668 663.25 667.75 4.46 81 872-878 873.25 877.75 3.38
47 668-674 669.25 673.75 4.4 82 878-884 879.25 883.75 3.36
48 674-680 675.25 679.75 4.37 83 884-890 885.25 889.75 3.33

For the calculation of the wavelengths
given above the following formula was used:

2952

frequency in mc.
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RECEIVER CHANGES TO IMPROVE

Fig. 1. Undesired regeneration in test pattern. Note how sec-
tions of the vertical wedge patterns dre unduly intensified.

Part 2. Concluding article covers tube changes for greater

sensitivity and other circuit

cred some of the receiver changes

that could be made to increasc sct
sensitivity in fringe areas. We pointed
out that. amwong other changes, the
a.g.c. voltage could be reduced or clim-
inated if «il signals coming in were
weak. If medium-level or strong sig-
nals are reccived, as well as weak ones.
more uniformly beneficial results may
be obtained by removing the a.g.c. feed
to the r.f. amplifier alone, leaving the
controlled video i.f. stages as they
were.

Such a procedure is particularly rec-
ommended when a booster is present.
Normally. with the a.g.e. circuit left
unchanged. the addition of a booster
increases the a.g.c. voltage and lowers
the gain of the r.f. amplifier, partially
canceling the benefits provided by the
booster. With the a.g.c. voltage re-
moved from the r.f. amplifier. how-
cver, maximum henefits, i.e., best re-
duction of “snow" and highest signal
amplification, will be obtained from
the hooster.

Another change that may be helpful
is the replacement of the r.f. amplifier
tube with a similar type having a
higher gain. For instance, if a 6AGS is
uscd as the r.f. amplifier. a 6BC3 may
be substituted. Similarly, tubes in
other stages of the receiver affecting
picture and/or sound may be replaced
with more peppy types. Consulting a
late cdition of a good tube manual
should supply the technician with
ideas regarding possible tube changes.

While we are on the subject of tube
changes. we should mention that poor
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IN LAST month's article we consid-

alterations for fringe areas.

pick up of weak signals may, in some
instances. be due to a 6AL3S video de-
tector. Some of these tubes, while they
may perform well in other circuits,
have too high a perveance and tend to
change the if. response curve when
employed as video detectors. Tubes
put out by some manufacturers arc
more apt to suffer from this defect
than those produced by others. Differ-
ent-make 6ALS's should, therefore, be
tried when tube-replacement checks
arc made as a test of the tube's output.

Raising the plate voltage of the r.f.
amplifier by feeding it from a more
positive tap in the low-voltage power
supply may be feasible in some cascs.
Reception might be noticeably im-
proved, if all incoming signals were
weak.

In all cases where a change is made
in the front end. a realignment of this
section, of a kind described in the pre-
ceding article, is recommended.

Fig. 2. (A) Reducing the plate voltage of
a sync preamplifier by inserting a decoup-
ling resistor of suitable value in series with
plate load resistor. (B) To find correct
value of resistance, a pot may be connect-
ed as shown and varied experimentally.
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FRINGE

By
PAUL STEVENS

A method advocated by one man-
ufacturer (Philco) to boost set sen-
sitivity in fringe arcas involves the in-
troduction of regenecration into the r.f.
amplifier. A 20% increase in sensitiv-
ity on the upper channels, it is
claimed. may be obtained in this way.
The method is emploved when a tube
like the 6AG3. having two cathode
pins, is used as the r.f. amplificr.

The tube is removed from its socket.
and one of the cathode pins is clipped
off. It is assumed that the socket's
two cathode contacts are connccted.
If they aren't, and cathode circuit
components are present at cach con-
tact. a short jumper should be run be-
tween them. The tuner is then re-
aligned on the weakest thigh-band) re-
ceived channel. The theory behind the
method is that the relatively high ca-
pacitance present hetween the sup-
pressor and cathode eclemients in the
r.f. amplifier. when one cathode is
disconncected. provides a feedback path
through which the video signal is re-
generated.

The realignment should be carefully
made. since it is critical. Set sensitiv-
ity will be highest on the channel on
which the receiver has been aligned.
and those channels adjacent to it. The
method is. of course, recommended for
use in fringe arcas only since regen-
eration on medium- and high-level sig-
nals will markedly impair the fidelity
of the picture, at best (sce Fig. 1),
and may lead to oscillation, at worst.

In some cases, increasing the screen-
grid voltage on the video amplifier
may produce a picture with better
blacks. Increasing the plate load re-
sistor of the video amplifier to, say,
one and one-half or twice its original
value may also cffect an over-all im-
provement of the picture. That is to
say, the greater contrast and better
picture lighting gained will more than
offset the less noticeable loss in high-
frequency definition (good high-fre-
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quency definition  probably  wasn't
noticeable in the first place anyway,
duc to the excessive “snow” present),
Similarly, the load resistor of the
video detector may be considerably in-
creased in value, to improve the over-
all picture quality. A reduction in the
bias of the video amplifier may also
produce quite beneficial results.

It is possible that the changes just
described may impair the recciver's
synchronization due to the syne clip-
ping they may promote in the video
amplifier.  In such a case, the sync
take-off point may be moved to the
video detector (if the original take-off
point is in the video amplifier circuit).

The change in take-off point may
not produce happy results in noisy
fringe locations, sinec a smaller sync
signal will be fed to the sync stages
when  the sync  take-off point is
changed; also, the noise accompanying
the sync signal will be worse, ie.,
greater, due to the climination of the
noise-clipping action generally pro-
vided in the video amplifier. If changes
of the kind to be described improve
the sync performance, the video stage
changes may be left “as is.” Other-
wise, some gain-promoting changes
will have to be sacrificed to restore
sync performance to normal.

If the receiver is being operated in a
very noisy fringe area. and a sync pre-
amplifier with a negative-going signal
input is present, reducing the plate
voltage of the stage may provide bet-
ter sync performance. Lowering the
plate voltage will reduce the cut-off
bias, that is, the bias necessary to pro-
duce cut-off, and thus more cffective
clipping of noise pulses that exceed
weak negative signal peaks in ampli-
tude will result. In other words, the
tube will act more like a limiter. The
desired reduction in plate voltage 1s
achicved by adding a bypassed drop-
ping resistor of suitable value in series
with the plate load resistor (sec Fig.
2). The bypass condenser may be .05
or .1 afd. The resistor’'s value will
have to be determined experimentally.
A 100,000 ohm potentiometer may be
used in place of the resistor. The pot
is adjusted to a point where optimum
results are noted in picture synchroni-
zation. Then its resistance at this set-
ting is measured and a suitable re-
sistor is added in place of the pot.

Vertical sync stability is frequently
unsatisfactory in fringe arcas. When
incoming signals are cxtremely weuk,
the undesired symptom may be a con-
tinual roll of the picture. If the re-
ceived channels are weak, but not as
weak as in the preceding case, vertical
slipping may affect a frame now and
then. particularly when a strong noise
hulse is getting through the integrator
(Fig. 6).

A number of changes may be made
to remedy this instability. One such
change is to chop off one resistor in
the integrator. Such a change is illus-
trated in Fig. 3. The .002 ufd. con-
denser is changed to .005 to compen-
sate. in part, for the elimination of the
resistor,

April, 1953

8.2K 8.2K
D TO VERTICAL
0SC. INPUT
o2 DS nne7  CRCUIT
: T

pd
CHANGE .02 T0.00% 3

Fig. 3. I[n a Jockson Industries’ receiver
las well as in other sets) vertical stability
was imp.-oved by removing the 22.000 ohm
resistor in the integrator and increas-
ing first .002 pid. condenser to .005 ufd.

The vertical sync pulse amplitude
at the output of the integrator will
now be _arger. at the expense of an
impairmcnt in the discrimination of
the integrator against horizontal sync
pulses. Iorizontal sync pulses will,
in other words, be able to charge up
the intejprrator to a greater extent
than formerly. Since the horizontal
sync pulses are weak (in fringe arcas)
no impai~ment of interlace is likely to
result.

Another change that may be tried
(in place of the onc just suggested) is
to increase the amplitude of the verti-
cal sync signal applicd to the sync
scparator by changing the values of
the components in the voltage divider
input cir-uit of the sceparator. In a
circuit li<e the one shown in Fig. 4,
for example, the series resistor may
be reduced from 47.000 ohms to 10.000
ohms, anl the coupling condenser in-
creased from 220 gufd. to .001 gfd., re-
ducing tke loss in vertical sync signal
across these components and increas-
ing the input across the grid resistor.
The grid resistor in this case is re-
duced in value from 10 megohms to
1.5 megohmis, to prevent an excessive
horizontal sync input to the separator,
and also to keep the vertical sync in-
put correct in size. The addition of a
small condenser, approximately 47
apfd. in size, will further aid in keep-
ing the horizontal sync input from be-
ing too large in amplitude. Similar
changes may be made in other cir-
cuits, exact values of components used
depending on the results of experi-
mental st bstitutions.

The changes described will alter the
frequency response characteristic of
the video amplifier, Possibly smearing
may resu t, The smear will, however,
generally be masked by the excessive

Fig, 6. Vertical slipping. Retrace lines in-
dicate theit blanking pulse amplitude has
decreasecl, probably due to increased a.g.c.

www americanradiohistorv.com
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Fig. 4. Increasing the vertical sync input
to sync separator to improve vertical hold.
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Fig. 5. (A) Inserting a noise filter (dotted box)
in series with sync separator input to reject
noise and improve vertical stability. Cir-
cuit shown is from Admiral 21 series. The
18.000 ohm resistor was originally an 8200
ohm unit. The new value reduces the impair-
ment of high-frequency response in the video
amplifier. (B) Noise filler insertion in the
Motorola TS-89. TS-94. and TS.95 chassis. The
100 pufd. and 20 ppfd. condensers and the
470,000 ohm resistor were added. See text.

noise signal present so that, from the
standpoint of over-all picture quality,
an improvement may be noticed.
In another method used to improve
(Continued on puge 141)

Fig. 7. An example of the type of pat-
tern obtained when the picture is incor-
rectly phased in the horizontal direction.
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Fig. 1.

Conical "V’ antenna.

ferent types of antennas on the

market today that their variety it-
self creates confusion and makes a
choice difficutt. In addition, cach
manufacturer claims speciat features,
extra sensitivity, broader bandpass,
better impedance match, ete. It would
be impossible to describe or discuss
all types here and, anyway, most serv-
ice teehnicians are acquainted with
the basic types of antennas such as
the dipole, folded dipole, conical, "'V",
and yagi. This article covers only
antennas suitable for fringe arcas or
difficult terrain. Each of the models
described has some unique feature,
different from the basic types, with a
special application in the field. Such
features as price, quick assembly, or
mechanical construction are not con-
sidered here: we will concern our-
selves only with the electrical char-
acteristics. Most of these antennas
are avaitable from several manu-
facturers and most jobbers.

THERE are so many new and dif-

Antenna Features

Before citing specific antenna de-
signs, let us examine the various de-
sirable features for fringe area oper-
ation. First and foremost is the gain
requirement which the word “fringe”
itself implies. The gain of an antenna
is usually expressed in db and is cor-
rectly called “apparent gain” because
the antenna is really a passive ele-
ment and does not inerecase the signal
by amplification. This apparent gain
is obtained by comparing the signal
picked up by a single dipole, open or
folded, tuned to the received channel,
with the amount of signal picked up
by the antenna under test at the same
channel. Actual gain measurements
can be made in a varicty of ways,
each yielding slightly different results.
In general, however, any antenna
used for fringe reception should have
at least 6 to 10 db apparent gain.
One method frequently relied upon to
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Survey of TV antennas designed for use in fringe areas; theory,

characteristics, and applications for each type are discussed.

inercase gain is stacking. This means
increasing the number of antennas
and matching them to obtain more
signal. It is a common misconception
that stacking doubles the gain. There
is a definite increase, but it is less
than 6 db, and the bandwidth of the
antenna is invariably reduced.
Bandwidth refers to the gain of the
antenna at different channels. The
broader the bandwidth, the more
equal will the gain be over several
channels. Where only a single chan-
nel is received, a narrow-band anten-
na will be satisfactory, but where
channels at widely separated f[re-
quencies are received, either a broad-
band antenna or several antennas are

required.
Directivity is another important
feature in fringe installations. This

refers to the antenna'’s ability to re-
ceive signals only from one narrowly
defined direction, In many fringe lo-
cations this is desirable because it
helps reduce ghosts due to reflected
waves and also because good directiv-
ity usually means high gain. Where
soveral stations are to be received
from more than one direction, scpa-
rate antennas can be employed, or, in
some cases, an antenna with a wider
reception beam can be used. Another
solution is the use of antenna rotating
devices.

Impedance match is another im-
portant consideration. While mis-
match at the antenna between the
antenna and lead-in line impedances
cannot cause reflections on the line
and therefore cannot produce ghosts,
it does result in a loss of signal. Thus,
impedance match is usually directly
related to the apparent gain of an
antenna and deserves some considera-
tion in fringe areas where every bit
of signal power is needed.

Unfortunately, it is impossible to
obtain a large degree of gain, direc-
tivity, broad bandwidth, and perfect
impedance mateh in any one antenna.
Instead, some types have good direc-

Www americanradiohistory com

tivity and gain, usually coupled with
narrow bandwidth, or fair gain and
bandwidth but poor directivity, etc.
As in every other field, perfection is
quite unattainable. The best a serv-
ice technician can do is to seclect a
good compromise of required features
for a particular locality and reception
conditions.

||vu Types

“V”-type antennas have several
unique features. Their relative gain
is fairly good on the high channels
where, in many areas, the signal is
woeakest. Most manufacturers agree
that a gain of about 8 to 10 db on
Channels 7 to 13 can be expected from
a double-“V" stacking arrangement
like the one in Fig. 4. On the lower
TV channels the gain ranges from 2
db for Channel 2 to 6 db for Channel
6. The directivity of a “V” type also
varies greatly with frequency. At the
low channels a fairty wide beam and
some rear and side reception can be
expected. but on the high band the
directivity increases and much less
rear or side reception occurs. Im-
pedance maitching to 300-ohm twin-
lead presents no problem as a fairly
good match occurs over most of the
TV band.

One of the many variations of the
original “V" type is shown in Fig. 1.
This incorporates some of the broad-
band features of a conical with some
of the gain and directivity of the “V'-
type. By making the matching bars
shorter and lengthening the elements
the gain on the low channels has been
increased somewhat. Directivity as
well as gain, however, are still much
better on the high band although
impedance match is satisfactory over
all channels.

Conicals

Conical antennas are popular for
normal signal strength arcas because
of their broadband characteristics and
fairly good gain. For fringe arca use¢
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conicals are usually stacked two or ranges between 5 and 8 db over the N

four bays. A typical two-stacked ar-  cntire band and for a quadruple K

ray is shown in Fig. 5. Especially im-  stacked arrangement anywhere from y

portant in such an installation are 9 to 14 db can be expected. 1

the stacking bars and their spacing Yagi [

so as to obtain the correct 300-ohm agls / | /

impedance. The single conical anten- While the basic yagi antenna is not

na has good impedance match, but,
by stacking. the impedances change
and therefore a matching arrange-
ment is essential. The directivity of
such an array is usually much less
defined on the low than on the high
channels. In addition. there is a tend-
ency at the high band to develop a
very narrow front reception angle and
several side or back lobes.

Some improvement in high-band re-
ception is obtained by adding a short
third element to the cone and a short
reflector. as shown in Fig. 3A. This
increases the gain at the highest
channels without otherwise materially
altering the performance. A further
improvement on high channels is ob-
tained by adding. in etfect, a sepa-
rate high-band element in front of the
conical. Fig. 3B shows this variation
of the conical antenna. This addition-
al element is a director such as is
used on a yagi antenna, cut and
spaced to increase the apparent gain
at the high channels. Directivity on
the lower channels is unchanged, but
on the high band this director tends
to reduce side and rear reception con-
siderably.

Summing up the characteristics of
conical antennas it appears that they
are especially useful in areas receiv-
ing stations of equal strength in the
high and low bands. Their directivity
varies somewhat with {reguency. but,
with minor cxceptions. side or rear
pick-up is negligible. Stacked conicals
require properly spaced stacking bars
for best impedance match. The gain
of a double stacked conical array

Fig. 2. (A) Stacked yagis. (B) Match-
ing transformer used with stacked yagis.
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new. the latest type of yagi does
represent a distinct improvement, for
some locat ons. This new version of
the vagi is usually called a “broad-
band” yagi although it does not cover
all TV channels equally well, being
designed usually only for 3 or 4 ad-
jacent channels. The main features
of the original yagi design were ex-
tremely nuarrow forward beam with
practically no side or rear lobes and
rather high gain. Unfortunately, this
was a very narrow-band antenna with
usually no even equal gain over the
full 6 mc. of a single low-band chan-
nel. Another drawback was the rather
low impedance of that antenna. re-
quiring special matching stubs at the
antenna terminals,  Fig. 7 shows a
typical single-channel yagi with the
folded dip>le consisting of two dif-
ferent size tubes. The result is a
change from the normally low im-
pedance to approximately 300 ohms
which then matches the line and re-
ceiver. Another scheme for match-
ing the impedance of a yagi to a 300-
ohm transmission line uses a match-
ing trans’ormer such as the one
shown in Fig. 2B. This transformer
is especia ly useful when yagis are
stacked (as in Fig. 2A) since the
antenna impedance gets lower as the
number of stacked elements increases.

To obta n the high gain and direc-
tivity of 1 yagi and still get more
than one ‘hannel reccption, one type
of new, broadband yagi uses two
driven elements, tuned to different
channels and located a fraction of a
wavelengt1 apart. Fig. 6 shows a

Fig. 3. Two types of stacked conicals.

Both have added elements for high band.
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Fig. 4. Stacked "V antenna.
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Fig. 5. Conicals joined with stacking bars.

Fig. 6. Broadband, 300-chm yagi.

Fig. 7. Single band. 300-ohm yagi.
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typical broadband arrangement cover-
ing Channels 4 and 5. By changing
the length of the directors, reflector,
and driven elements it is possible to
cover other channels. As mentioned
hefore, each driven element is made

up of two different thicknesses of
tubing, spaced and centered to get

300-ohm impedance match.
A somewhat dilferent approach to

Fig. 8.

Zig-

Fig. 10. Driven reflector
(quadrature dipole) array.
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the broadband yagi depends on spac-
ing and transposed transmission line
hetween the two driven elements for
good gain and impedance match. This
results in yagi performance over as
much as four low-band channels with
fairly constant gain.

The characteristics of the yagi an-
tenna show that its main advantages
are in apparent gain and narrow re-
ception angle. Its relatively narrow
bandwidth makes it usable only for a
few stations at best, and because of
its directivity it is only useful when
all the desired stations lie in the same
direction. One featurc which is some-
times desirable is the fact that it has
very little side and rear pick-up and
unwanted reflected signals can there-
fore be climinated. The gain of a
single yagi can be expected to range
between 8 and 10 db with approxi-
mately 2 db increase for each addi-
tional unit in a stacked array. Unless
special means are included to provide a
300-ohm impedance match, matching
stubs must be used. The author once
measured impedances of classic 3-, 5-,
and 10-element yagis and found them
to range from 26 to 8 ohms and all
the way to 1.8 ohms for a 5 clement
double stacked array. This clearly
shows that unless proper impedance
match is obtained at the antenna, the
loss in power transfer can completely
cancel the apparent gain of the an-
tenna.

Special Anterna Design

In addition to the antenna types
described. certain manufacturers have
developed still different varieties. Be-
cause their use often is indicated by
local conditions and because of their
special features we shall here de-
scribe some of the most recent types.

Zig-zag anteina: Shown in Fig. 8,
this antenna consists basically of a
dipole and a series of parasitic cle-
ments, The length of the various
clements will determine the band-
width and directivity of the entire
unit. The particular model shown in
Fig. 8 is capable of gains similar to
a broadband yagi, but its directivity
is not as sharp. Stacking to achieve
more gain is not recommended, rather,
the gain depends on the total number
of clements used. Stacking is used,
however, to connect high- and low-
band arrays together. An impedance
of 300 ohms is obtained by locating
the transmission line conncction at
the proper distance from the center
of the dipole elements,

Colineur urray: Where very high

Fig. 11. Trom-
bone antenna.
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gain is required on a single channel
and fairly good reception on several
others, the antenna array shown in
Fig. 9 will fill the need nicely. De-
pending on the phasing and length of
harness of the four stacked dipoles
and their reflectors, apparent gains
up to 15 db can be obtained for a
single channel in the high band. The
gain and impedance match as well
as directivity on the other high-band
channels are not as high and an
average of about 6 db gain prevails
in the low band.

Trombone untenna: An extension of
the "V'"-type antenna is found in the
type shown in Fig. 11. Effectively,
the antenna contains four driven cle-
ments, tuned to the high portion of
the low band, as well as the high
bhand. Gains of this antenna vary
greatly with frequency with the high-
cst gain of 8 db around Channel 10.
One novel feature of this antenna is
its good performance on some u.h.f.
stations. This is due to the fact that
the major elements are a multiple
wavelength at those frequencies. Di-
rectivity of the trombone antenna is
quite good and its 300-chm impedance
matches regular twin-lead without
difficulty.

Quudrature dipoles: Shown in Fig.
10 is a broadband, high-gain antenna
providing good directivity and imped-
ance match at all low channels. The
unusual feature of this array is the
fact that the reflector elements are
not passive, but are connected to the
colinear dipoles. This greatly in-
creases the gain of the system. The
upper dipole and reflector are tuned
to the high end of the bhand, while
the lower resonates near Channcl 2,
providing the required broadband re-
sponse. Directivity of this arrange-
ment approaches that of a yagi, and
further gain can be obtained by stack-
ing several bays. Stacking bars, tuncd
and located for 300-ohm impedance,
are used to match the antenna to the
line.

Electronic beunt rofation: Most
readers are familiar with the use of
rotating motors to orient antennas
where weak signals are received from
different directions. In most of these
installations the antenna has a very
narrow reception angle and is rotated
accurately for hest pictures. Occa-
sionally it is found that reception
from different directions does not re-
quire such a narrow angle, especially
when no reflected or interfering sig-
nals appear from side or rear loca-
tions. For such installations an elec-
tronically rotated antcenna. one ex-
ample of which is shown in Fig. 12,
can be used. Basically a conical an-
fenna, this unit features three conical
parts displaced by 120 degrees, each
connected by a separate line to a
switch at the receiver. This permits
the viewer to select any two parts as
his conical antenna. Broadband re-
ception with good gain on all channels
and good impedance match are usual
features of conicals and this type is
no exception. One feature of this

(Continued on puge 137)
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- THE

SPEAKER ENCLOSURE

its low cost and small size, it provides remarkable resulits.

Close-up view of speake:
opening. In taking photc
a light was placed inside
cabinet to show the con-
tour of speaker opvening

To the right is shown

Over-all view of speaker enclosure.
coniour of speaker opening as viewed from back of cabinet,

Circular opening is 6'2” dia. In the close.up view above
the opening is somewhat distorted because of photo angle.

Obviously, rthe more expensive, larger

i I] 'II I|

|h|
'J

b, {1

Design details on a very popular speaker enclosure. Considering

enclosures perform better.

|| 1Lt rJ-' ""fj

ltf

wWwWw americanradiohistorv.com
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NEW DEVELOPMENTS
EQUALIZERS a

By CHARLES P. BOEGLI

Cincinnati Research Company

IN PHONO

of articles dealing with the design

of equalizers for high-fidelity phono-
graphs has appeared in Rabio & TELE-
visioN News (References 1, 2, 3, 4). At
the beginning, this work was com-
plicated by the lack of detailed knowl-
edge regarding the recording charac-
teristics emploved by the various com-
panies, and much reliance had to be
placed upon secondary sources of in-
formation and upon *ecar’ tests. While
the writer has always recognized that
the latter forms a very flimsy basis
for cqualizer design (or, for that mat-
ter, for any audio equipment design)
the assumption was always made that
secondary sources of information
could be considered fairly reliable. It
has been quite distressing to learn
that this is not always the case, and

FOR the past several yeal's a series

that in spite of considerable ecffort,
errors have appeared in previous
tables.

Since the appearance of the last
table, therefore, a great deal of work
has been done in approaching the
various record manufacturers directly
for data on recording characteristics
used not only at present, but also in
the past. The cooperation extended
by some concerns (notably RCA Vic-
tor) has been gratifying; others have
been quite slow in replying to inqui-
ries, and a third class has unfortunate-
Iy chosen to ighore the letters ad-
dresseg, to them. The attitude of this
last group makes the task of equalizer
design particularly thankless.

The present table is based upon the
best data now available to the writer.

With the exception of the ‘‘flat”
equalizers, the circuits shown in the
table actually comprise two sections;

Fig. 1. Design and performance of o flat.
500 cycle-per-second equalizer circuil.

[ T[T OIFFERENCE BETWEEN ACTUAL

+5 l /AND m:snm:o RESPONSES

?
I AS'SYHPTOTES OF n:sm:o RESPONSE

o
= o o

o
FREQUENCY {CPS) ]
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Equalizers mounted on three-gang switch. See Fig. 4.

New and revised data covering equalizers designed to be

used with all of the commercially-available phono discs.

420 T T T
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soF
NEw ORTHOPHONIC
-10
uss Asmnor: cmﬂu
e il POR 0u ‘fms
-20 T h
[l ;.‘;—:Am.o Mlﬁ%ﬂTK‘.— - -I
= | i
Ci
’ g g g
FREQUENCY (CPS) 4 K

Fig. 2. Characteristics used by RCA
Victor for records at all three speeds.

the first compensates for the bass
turnover and the second for the treble
pre-emphasis. Now, the bass charac-
teristic in most recordings takes the
form of a “turnover” at 500. 400, or
250 cps below which the velocities are
attenuated at the rate of 6 db-per-
octave. This bass drop may continue
to the lowest frequencies recorded or
there may be another turnover at 30
or 100 cps below which the attenua-
tion ceases. A single-stage equalizer
to correct fully for a 6 db-per-octave
bass slope can only be made at the
cost of almost infinite attenuation of
high frequencies.: It is consequently
necessary to accept a certain amount
of undercorrection; with a high-fre-
quency attenuation of 33 db, which
is probably as high as desirable, a
slope of 5.75 db-per-octave can be at-
tained.

If a circuit providing 5.75 db-per-
octave of bass emphasis has its turn-
over at 500 cps, there will of course
be a residual bass drop amounting to
ahout 1 db at 30 cps when this equal-
izer is being used with the disc for
which it was designed. A number of
persons consider it desirable to avoid
bhass drop whenever possible. and this
objective can be attained by designing
the equalizer for a turnover of approxi-
matety 550 cps instead of 500 cps; the
greater part of the difference between
the actual and ideal performance
then occurs around 300 cps where it is
probably less objectionable. Fig. 1,
the curves for a *flat” 500-cps equal-
izer, shows the response obtained with
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the circuit modified in this manner.
With an 0.1 afd. input condenser and
an output shunt resistance of 1.0
megohm, the circuit shown will have
the correct response 1 db down
to less than 10 cps. Of course, a full
6 db-per-octave correction can be ob-
tained with a two-section bass equal-
izer but such circuits have certain
disadvantages of their own (Refer-
ence 2).

High-impedance circuits have an
unfortunate tendency to pick up hum
and noise from stray fields; it has
been quite noticeable with previous
designs which have used quite large
(approximately 1.5-megohm) input re-
sistors. This is the reason for lower-
ing the impedance of all the equal-
izers, which is evidenced by a reduc-
tion in resistorr values and a corre-
sponding increase in condenser sizes.
The modification has been carried out
so that condensers of commercially-
available sizes can be used; in many
cises the employment of resistors
that do not appear in the RTMA 10%
tolerance series is thus necessitated.
Since most enthusiasts have been con-
structing their equalizers with 5%
resistors. however, this is not con-
sidered a serious objection. There is a
further advantage in the reduction
of impedance: the input capacitance
of the tube following the equalizer is
now quite neglegible in its effect on
the treble response,

Beside the changes just noted, in-
dividual features of certain equalizers
should be stressed:

Flat 250 cps: This equalizer is to be
used with HMV and English Colwm-
bie« 7T8-rpm discs, which are both
manufactured by Electrical aid Musi-
cal Industries, Ltd. Although the liter-
ature supplied by this company in-
dicates that the characteristic is flat
above 250 cps, discs played with such
an equalizer generally sound some-
what shrill. This probably can be at-
tributed to the type of microphone
used in recording, which introduces a
noticeable resonant peak in the upper
frequency ranges. It has been found
that the introduction of a shunt con-
denser across the equalizer, causing
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a drop of 6 db-per-octave above 5500
cps, results in reproduction more neatr-
ly approximating that of American
discs played with their proper cqual-
izers and also effects a slight reduc-
tion in the scratch level. The condens-
er may be included or eliminated at
the diseretion of the constructor; its
inclusion is especially advantageous if
a simplified switching system sug-
gested by Osmundsen (Reference 3)
and described later is to be used.

This ecqualizer is probably the
proper onc to use with other discs
of British origin but the remarks rel-
ative to the microphones may not
apply and there may be a slight re-
duction in treble responsce. The HMV
long-playing discs being pressed in
this country by RCA Vietor should
not be played through this cqualizer
because they are processed here from
tapes recorded in England, and hence
have the RCA Victor characteristic.

Flut 500 cps: This characteristic was
used by many American companics
prior to the war, and seems to have
heen employed by most European
companies as late as 1950. In most
cases the inclusion of the same shunt
condenser used in the 230-eps equal-
izer results in a reduced scratch level
with no appreciable effect on frequen-
cy response, since little was recorded
of high frequencies when the charac-
teristic was used.

Cupitol-Telefunl-en discs appear to
have been made without altering the
characteristic of the original record-
ing and should probably be played
through this equalizer. The curve
used by Concert Hall is compensated
closely by this equalizer if the shunt
condenser is included.

NARTB (formerly NAB): It has
been found that the NARTB curve
provides for a point at low {requency
at which bass attenuation cecases; the
maximum bass attenuation is 16 db.
The transition is quite sharp; much
sharper than can be compensated by a
single RC f{ilter. Some approximation
is therefore necessary if a simple
equalizer is to be used; if such a cir-
cuit is employed giving a transition
point at 60 cps, the reproduction will
be reasonably accurate at very low
frequencies (there will be about 1 db
too much bass at 40 cps). The 68,000
ohm shunt in the cqualizer provides
the desired curve; it was not included
in previous tables.

RCA Victor: Owing to various fac-
tors, enumeration of which would
serve no uscful purpose here, the
situation with regard to the RCA Vic-
tor characteristic has been quite con-
fused for the past several yecars, As a
matter of fact, the previously-pub-
lished table was also in error regard-
ing the curves. That Fig. 2 represents
the two recording characteristics em-
ployed by RCA Victor at least since
1939 (exclusive of low- and high-
pass filters that have at times been
used) has been verified by that com-
pany. The “New Orthophonic” curve
has been well defined by RCA Victor;
for the purpose of designing an equal-
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izer for the older characteristic a set
of bass asymptotes has been chosen
as shown in the figure, and it will be
seen that these asymptotes lie well
within the tolerances specified by the
company.

FFRR: When Decca FFRR 78-rpm
records were first introduced in this
country, their characteristic was pub-
lished (Reference 6); it consisted in a
bass turnov.r at 400 cps and a treble
emphasis of 3 db-per-octave beginning
at 3000 cps Later, Deccu FFRR rec-
ords were withdrawn from the Amer-
ican marke  and replaced by Lonrdon
FFRR, whi*h would be presumed to
have the sime characteristic.  Still
later Lond»m FFRR 33.3-rpm discs
were issued, and at this time the
characteristic was reported to be the
standard NARTB curve (Reference 7).
Recent comrmunication with the Lon-
don Gramcphone Corporation scems
to indicate that this last reference
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Fig. 3. London FFRR characteristic.
was in error, for the curve which this
company supplied is shown in Fig. 3.
The “London FFRR" equalizer cor-
rects this characteristic. In the event
an cqualizer for the older FFRR 78-
rpm records is desired, it can be cen-
structed following the circuit under
“Decca FFRR".

Switching Arrangements
In the ecarliest preamplifiers using

EQUALIZER TABLE

(Gain of each equalizer at 1000 cps =

FOR PHONOGRAPHS
.022)

2. Obtained from secondary sources of
3. Aiisumed

4.

5. A marked on record envelope

6. Approximate.

M, Arnerican Recording Society

EQUALIZER CIRCUIT COMPENSATION FOR
A3
(&) i HMV 78, English Columbia 78,
Flat 250 cps T other English discs (3),Cetra-Soria 78
- AN )
B) P "’I Most Et‘llropean ct:co 195?,15‘131r1£y Alr‘neric(g)n
Fl L ¢ except Victor, Capitol-Telefunken '
S e i Concert Hall 78 and 33.3 (4)
S
(C) NARTB meges MGM (2), Artist, Westminster (5),
(former. y NAB) c2op M3 Tempo 33.3 (6)
",;-I""’z',-," HMYV 33.3 pressed in England,
(D) Columbia R2ECY Columbia LP,
33.3 C25§ Rt Vanguard, Bach Guild, Cetra-Soria
= = 333, Vox -
. . R TR
t e s R23 g Columbia 78 (1)
ok I
(F) a = f:gI Mercury (recent), Capitol, Decca (2},
AES = T Westminster (5)
' T 4
©) gt 1
ondon FFRR c22 s LOI‘\dOn FFRR 33.3 and 45
T = s
®) ek Decca FFRR 78 (1)
Decca FFRR B ecca
e
@ m"% "t CA Vi 1 speed
RCA Victor . cj: Older R ictor, all speeds
I =
Yok o
) > “'..232?;: New RCA Victor, all speeds, incl.
RCA Victor
New Ortho. coHl USA-pressed HMV 33.3
‘See text :

All data cbtained from manufacturers except as noted:
l. Obtained from secondary sources but considered reliable

unknown reliability

A pproximate only. if second section is included

The tollowing companies failed to reply to inguiries: Decca, Remington, Urania,

Ry 330,600 ohm R. 24.000 chin Ry 30.000 chm R,. 68.000 chm C, .03 ufd.
R, 7500 ohm Ry 20,000 ohin Ry 82,000 ohm Cy .08 pfd. C. .002 ufd.
Ry 6800 hmn R; 2700 ohm Ry 39.000 ohm C. .04 pfd.

R, 43.00: ohm R. 27.000 ohm Rz 5100 ohm Cs .05 ufd.
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Fig. 4. Equalizers on a three-gang switch.

i
N 180K M ~ ot
" i e 22
(LINEAR}
3.9k3 250k
3 ((INEAR)
04 0 27K
b —— —

Fig. 5. Circuit to provide bass tone control.

Fig. 6. Simplified bass tone control circuit.

equalizers of the types described, the
individual equalizers were completely
sclf-contained and a switch was pro-
vided for inserting them onc-by-one
into the circuit. This system offers
the advantage that the removal and
subsitution of cqualizers can be car-
ried out quite casily without disturb-
ing other parts of the circuit. Further-
more, the equalizers may be potted in
some suitable compound to ecliminate
the effect of humidity upon their
characteristics.

As the simple equalizer-preamplifier
utilizing no feedback became more
and more widely accepted, it became
evident that of the various possible
equalizers, certain ones were used far
more often than others, and Osmund-
scn (Reference 5) developed a simple
switching arrangement for the most
widely-used circuits, which resulted
in a considerable reduction in the
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number of resistors and condcnsers
required. The equalizers covered in
this article were designed to be ar-
ranged casily in this manner; Fig. 4
shows how it is done.

A third arrangement consists in
continuously-variable controls for bass
and treble characteristics. Most re-
cording curves are adequately de-
scribed by three pieces of information,
namely, the bass turnover, the point
at which bass attenuation stops, and
the frequency at which treble accen-
tuation starts. A minimum of three
controls is thus required. Variable
condensers of the required sizes are
difficult to obtain, so the variation in
characteristics must be obtained with
potentiometers; Fig. 5 shows the cir-
cuit for bass control. As the turn-
over point is adjusted, the output im-
pedance of the bass equalizer also
varies {the attcnuation remains con-
stant) and it is consequently impos-
sible to provide treble correction by
means of a simple second section. With
magnetic cartridges, the best way to
control the frequency at which treble
attenuation begins is to shunt the
pickup itself with a suitable poten-
tiometer. For a 500 mhy. cartridge
the best value is 50,000 ohms, and for
cartridges of other inductances the
value will be directly proportional to
the inductance. The controls can be
calibrated. if desired, either with a
signal generator and v.ta.m. or by
computing the desired resistance for
various characteristics and finding at
what point of rotation the controls
provide this resistance.

Lastly, separate switches can be
used to control the desired character-
istics. The circuit of Fig. 5 may be
arranged with fixed resistors and tap
switches, but another simpler arrange-
ment is shown in Fig. 6. The perform-
ance of this circuit is better than the
other but there is no control of the
point at which bass boost ccases ex-
cept for the 500-cps turnover position.
This is, however, adequate for all
modern pressings.

The number of possible combina-
tions with the last systems is quite
large, so that if a new characteristic
is utilized in the future by some rec-
ord manufacturer (which, alas, is all
too probable) the chances of being
able to handle it adequately with
present facilitics are increased. These
types of controls are also ideally
suited to an individual who belicves
that his own ear is a better basis for

Fig. 7. Response of a complete two-stage
preamplifier on NARTB position. A 500 chm
impedance signal generator was employed.
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equalizer selection than a set of in-
struments, in which class the writer
is definitely not numbered. Here are
combinations enough to suit the most
ardent “fiddler.”

Construction and Performance

The accuracy of the response of the
equalizers is related to the quality of
the condensers and resistors of which
they arc constructed. The accuracy
of the 330,000 ohm input and 1-meg-
ohm output resistors is not critical
but the remaining resistors should be
I:-watt, 5% units. Generally. no other
precautions necd be taken in the se-
lection of resistors. With condensers,
unfortunately, the picture is not so

rosy. The tolerances of some com-
mercial paper coupling units are
- 40%, —20%; such condensers are

obviously much too inaccurate for
equalizer construction. Furthermore,
most condenser manufacturers seem
somewhat reluctant to state the toler-
ances of their paper units. The writer
has found that Sprugue 6TM *“Black
Beauty” condensers scem to have
capacities that agree more closely
with their nominal values than most
other makes, although even here it is
desirable to check values if at all
possible. There certainly seems to be
a need for reasonably-priced precision
paper condensers, in a series of values
consistent with their accuracy.

For all the equalizers shown in the
table, a 0.1 ufd. input condenser will
permit bass response within 1 db
to below 10 ¢ps. The outputs should
be shunted by a resistor no smaller
than 1 megohm. The performance
of the equalizers was tested in con-
junction with the simple preamplifier
circuit of Reference 2, and Fig. 7
shows the result in the NARTB posi-
tion. The internal impedance of the
signal gencrator was 500 ohms and
output was measured with a v.t.v.m.
Evidently, the response is very close to
the calculated value except for a rise
amounting to 3 db at 35 ke.; the rea-
son for this rise is unknown. When
the preamplifier is used in conjunc-
tion with a pickup and ordinary am-
plifier the over-all response will cer-
tainly not show this rise.

Whether bass response to below 10
¢ps is desirable or not is a question
beyond the scope of this article, since
high-pass filters are more properly
applied at other points in the ampli-
fying circuit than in the equalizers.
Certainly tone-arm resonance may
become a scrious factor at very low
frequencies; there are also such
phenomena as  eccentricitiecs and
bumps in discs that, although inaudi-
ble, may actually overload a high-
quality reproducer and result in seri-
ous distortion of audible frequencies
unless a sharp cut-off is provided at
some low frequency.

Conclusion

Some months ago it appeared that
the cqualizer situation was becoming
simpler, that is, that fewer and fewer

(Continued on page 103)
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MODIFIED CHILDS’

Fig. 1. (Left} Front panel view of the modified Childs’
amplifier. (Below) Front view of the power supply unit

AMPLIFIER-POWER SUPPLY

HE Childs" amplifier circuit, as
Toriginzlll_\ described in the Rudio-

Electronic Eagineering edition of
Rabto & TeLevision News (June 1931)
and Rapto & TeLeEvisioN News (July
1931) is, in the author's opinion. one
of the finest 30-watt amplificr circuits
ever offered the audio constructor.

The Childs' amplifier has a very low
distortion content, is simple to con-
struct, and has ample power for the
majority of playback systems. How-
ever, the author felt that certain
changes and additions to the circuit
would be desirable for h.s applica-
tions. The amplifier was to he used in
an cleetronic organ as well as for the
recording and reproduction of sound
on discs. lle was interested in ob-
taining maximum power with the
least amount of distortion, and was
not concerned with the number of
components required.

The Childs' amptlifier was con-
structed and tested in breadboard
fashion, to determine its merits and

weaknesses bhefore constructing the
final ampglifier.
This amplifier was first checked

without the feedbaek loops connected
to the output transformer. These leads
were temporarily grounded, so that a
thorough check could be n:ade. stage-
by-stage. Had the feedback loops been
connected, it would have been impos-
sible to cheek the individual stages,
as the correcting factor of the feed-
bhack loops would have influcneed the
results of the test.

The cross-coupled cathotde follower
phase inverter, which includes a 6SN7
and a 6SL7 tube, was then checked by
first applyving a square-wave signal to
one of its grids with the other grid
grounded. It was a simple matter of
getting initial balance by adjusting
the balancing cathode potentiometer.
The inverter maintains a uniform vol-
tage output on each of the plates of
the 6SL7 tube throughout the entire
frequency range that was to be used.
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By

EDWIN C. LOOMIS

Improved versién of a 30-watt amplifier which features

maximum  power handling with minimum distortion.

This featurc is most important to the
Childs' circiit which utilizes double
feedback loops around its entire cir-
cuit. The ntermodulation distortion
was so low that it was impossible to
obtain a rezding on the analyzer. The
inverter is entirely hum free.

A single-pole, three-position switch
(8,) was acded to the first 6SN7 in-
verter-input  grid. By placing this
switch 1n its 2nd position, which
grounds the second grid of the 6SN7T
tube, the amplifier functions with a
single-ended input. When the switch is
placed in the 3rd position, it grounds
this grid through a 220.000 ohm (R))
resistor and conneets the second input
to this grid. In this position the am-
plifier has a push-pull input, a most
desirable feature, as any hum that is
picked up ¢n the line connecting the
preamplifier to the main amplifier is
automatically canceled. However, it
allows any signal which is applied
from ground to either one of its in-
puts to be amplified. If a dual triode
is connected as two cathode follower
outputs in the preamplifier, it will not
he necessary to use any shiclding on
the input I ne connecting the pream-
plifier to the main amplifier, providing
the leads are twisted. The reason for
this is the effective low output im-
pedance (500 ohms) of the cathode
followers, ¢énd the canceling effect of
the push-pu 1l circuit.

These cathode followers may also
be used as an ideal mixer by placing
a potentionieter in each of their grids.
When the switch is placed in the lst
position, both of the input grids are
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connected to the No. 1 input terminal
for balancing the phasce angle to 180
degrees.

The high degree of inverse feedback,
the low internal impedance of the
cathode follower, and the fact that
there are no condensers in the in-
verter, make this a highly stable
circuit with a minimum o: distortion.

It leaves little to be desived in this
inverter,
The push-pull 6SN7 voltage am-

plifier stage (original Childs’ amplifier
used a 6SN7 following the 6SL7
stage) was next checked. There was
a slight falling off at the high fre-
quency ond swhenr a 10000 cycle
square-wave was applied. It was felt
that this amount of falling off was
not serious and would be corrected
when the feedback loops were con-
nected. There was, however, an un-
balanced signal voltage on the plates
of the 6SN7 tube. Two 6J5 tubes were
substituted for the 6SN7 tube, as it
was simpler to sclect a matched pair
of 6J5 tubes rather than a balanced
6SN7 tube. Also from the standpoint
of the physical layout, it is desirable
to use two tubes since identical place-
ment of components helps maintain
exactly the same lead lengths, there-
by keeping the stray capacitance
identical in each half of the push-pull
circuit. A balanced output resulted
from this change.

The two 6J5 direct-coupled cathode
follower driver tubes were substituted
for the 6SN7 tube for the same reason
mentioned in connection with the pre-
vious stage. The plate voltage is in
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excess of the manufacturer’s rating
for either the 6J53 or 6SNT tubes.
However, the plate dissipation is not
exceeded. The actual voltage applied
to the plate is the 450-volt plate sup-
ply plus the minus 35 volts that the
cathode is held below ground by the
bias supply, making the total 485 volts
applied to the plate. The author has
used 6J3 tubes under these conditions

in other cireuits for at least three
years, and has never encountered any
difficulty with the life of the tube or
the functioning of the circuit. 654
tubes could have been substituted for
the 6J5 tubes without exceeding the
manufacturer’s rating. The 100 per-
cent degenerative feedback within the
cathode follower circuit and its low
output impedance make an ideal

Fig. 2. Schematic and parts list covering the modified Childs’ amplifier.
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Ry, R, R\, R..—220.000 ohm, V) »_ res.

R, R.—1500 ohm, 5 w. wircwound res,

R,—2000 ohm wircwound pot.

Ry, R—1250 ohm, 5 w. wirewound res.

R,, R\\—100,000 ohm, 2 w. res.

Ry, R1z—22,000 ohm, ! =, res.

Ryy, Ry \—100,000 ohwm, 1 w. res.

R\y=2500 ohm. 5 n. wirewonnd res.

Ry Ry;, R:—50.000 ohm. 1 ». res.

Ry, Row—24300 ohrt, I w. res.

Ry Rn—100,000 ohm, Vi w, res.

Rur—3000 ohm, 5 w. wirewagund res.

Ry\—7500 ohm wirewound pot,

Re. Ror—25.000 ohm. 5 w, wirewound res.

Ro—5000 ohm, 5 ». nircwound res.

Ry, Ry, Ryy. Ryy—1000 ohm. Vs w, res.

Ruge Ryy. Ryz, Ryw—20 ohm. 1 w. res,

Rui. Raz. Ry Ryy—100 ohm. 1 w, res.

Rys—350 ohm, 4 w. wirewound pot.

Ry Rizy Ryws Ry—47 ohm. 1 w. res.

Ry Ry Ry Ro—100 ohm, Yy w, res.

R\,—10.000 ohm, 10 w. wirewound res.

Ry—10,000 ohm. 10 w, wirewound pot,

R:.—470.000 ohm, Yy w». res.

Req—100.000 ohm pot.

R.,—27.000 ohm, YV w. res.

R:ae Ron, Riz. R:xi—Use correct value ta calibrate
meter to full scale, 6 db. 16 db, 26 db, and
36 db

C,, C., C:=20 ufd.. 600 v. clec. cond.

Cy, C,. C., Co—.1 pid. oil-filled bathiub cond.

C.—.05 ufd., 600 v, mice cond.

S1—38.p. 3-pos. wafer switch

S.—d-pole d.a. nafer switch

S.~—8.p. 5-pas. mnafer switch

Fy—1Y4 amp, fuse (Littelfuse)

F.—V5 amp. fuse (Littelfuse)

Fo—1% amp. fuse (Littelfuse)

Fi, F-—1/32 amp. fuse (Littelfnse)

T\—Pverless 265Q connected 2500 ohm pri-
mary, 16 ohm sccorndary

M, —0-200 ma. d.c, meter

M.—0-100 ma, d.c. meter

My—0-500 volt d.c. moter

M, 10 + 6 4b meter

1—6SNT tube

1—6SLT tube

4—673 tubes

4—807 tubces

2—6AS7G tubes

1—6877

3—VR75 tubes

Note: A fuses, Sa, Sy, and Ry mounted on
mcter pancl.
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direct-coupled driver for tne nxed bias
operation of the triode-connected 807
tubes.

At this point, the 807 tubes were in-
serted in their sockets and the feed-
back loops were disconnected from
ground and connected to the voice
coil. A sine wave was applied to the
input of the amplifier and a measure-
ment was taken from ground to each
half of the voice coil winding to de-
termine the uniform balance of the
push-pull circuitry,

Two husky broadcast-quality trans-
formers were tried; both of these
transformers had a primary impedance
of 2500 ohms and a tapped 500 ohm
secondary in addition to the 16 ohm
voice coil winding. These transform-
ers were good transformers and had
worked very satisfactorily in other cir-
cuits. IHowever, due to the stray
capacitance caused from the un-
used 500 ohm winding, it induced
suflicient phase shift to give an un-
desirable unbalaneed output over the
entire frequency range. This fact is
mentioned not to criticize the trans-
former quality, hut to emphasize the
necessity for having a transformer
that is properly designed for this par-
ticular type of circuit. The Peerless
S265Q transformer was used and found
to give a highly uniform balanced out-
put on both halves of the secondary
for a frequency range of 15 cycles
to 70,000 cycles. Obviously there are
other transformers that would work
just as well. However only one was
actually tried.

The plates of a cathode-ray oscil-
loscope tube were conncected directly
to the voice coil winding with a 15
ohm resistive load shunted across this
winding. The oscilloscope amplifier
was not used in order to climinate its
distortion from the patterns observed.
A 15-cycle, 30-cycle, and 60-cycle
square-wave signal was applied to the
input of the amplifier, and at 18 watts
a slight phase shift in the output was
observed. There was no overshooting
or hangover cffect observed in the pat-
tern. The square-wave signal was then
increased to 10,000 cycles in steps of
500 cycles. Through this entire range
at the 18 watt level there was little
noticeable hangover or overshooting
observed in the pattern. Very straight
sides and no rounding of the corners
were seen. For curiosity sake only the
square-wave generator was then in-
creased to a 30.000 cycle fundamental
frequency and it was observed even at
this phenomcnally high squarec-wave
frequency the pattern still resembled a
square wave. These tests showed that
the amplifier was highly stable. had
excellent transient response and had
a well damped output with a nearly
flat frequency response from 15 cycles
te over 100.000 cycles. An intermodula-
tion distortion measurement was then
made of the entire amplifier at an 18
watt output. Using a test frequency
of 60 cycles and 3000 cycles at a 4 to
1 ratio, the intermodulation distortion
measured 1.5%. Using a test frequen-
cy of 60 cycles and T000 cycles at
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Fig. 3.

a 4 to 1 ratio. the intermodulation
distortion measured .8 .. As the power
was increased beyond 18 watts the
distortion rose rapidly. This distortion
was caused by a drop from 430 volts
to 350 volts in the plate supply. The
power supply internal impedance was
1000 ohms.

When the power tubes operate in
class A, the plate current does not
vary appreciably and. therefore, the
plate supply voltage is substantially
constant. As the signal is increased
and the tubes function in class AB,,
the plate current is no longer con-
stant. There will be a voltage swing
proportional to the plate current swing
and the internal impedance of the
power supply. This varyving plate sup-
ply voltage then places the quicscent
grid potential in the wrong position
on the "Plate Voltage-Tube Charac-
teristic Curve” during a portion of the
cyele. The regulation factor of the
power supply causes a voltage varia-
tion 10 be fed back to the plate trans-
former in slightly varving phase re-
lationship to the signal. This will not
be entirely canceled out by the push-
pull circuit and therefore distortion
will be introduced into the signal.
There will be a loss of power in the
output signal proportionate to the
signal voltage drop within the inter-

Bottom view of the 30-watt amplifier chassis.

nal resistance of the power supply.
To corr:ct these conditions. an clec-
tronic voltage regulator was added
to the entire Childs' circuit, including
the external preamplifier. This meant
an increase in the power handling
capacity ol the power supply from 250
ma. to 300 ma. @ 630 volts and the
insertion of three isolation resistors
and condensers B, R.., R.;, C,, Cs, and
(\’I-

The voltage regulator, described by
W. L. kinsell in the June 1948 issue
of Rapbic NEws, was scleeted for its
improved regulation over the majority
ol regulators using a single pentode
control tube. A quotation in part from
his article is given:

“A mcthod which has been devised
to imprcve the regulation so that the
variations of regulated output voltage
may be reduced to zero or even re-
versed is presented herewith. This is
accomplished very simply as shown in
Fig. 2B (shown as R., Fig. 2 in this
article) which adds a potentiometer
or resistor in the sereen supply cireuit.
This reinforces the regulating action
as described below and reduces the
output viltage variations. They can be
made ncgative il the screen voltage
adjustment is run up high enough.

“Suppose the load current is re-
duced. “"he output voltage tends to

Fig. 4. Top view of amplifier showing paris placement.

rise, causing the control tube grid to
go in a positive direction. The regulat-
ing action carries through to keep the
output voltage [rom rising excessively.

"*As this occurs, the unregulated in-
put voltage, E, does rise, due to the
normal regulation of the rectifier and
filter. With RS (shown as R.. Fig. 2
in this article) in the circuit, the con-
trol tube screen voltage goes more
positive. Since this is the same diree-
tion as the change in control grid
voltage, the regulating action is rein-
forced or made more elfective than
belfore. It has been found that the
variation in output voltage reduces
as the setting of RS (R, Fig. 2) is
advanced, until it runs through zcro
and finally becomes negative. By this
simple means then, the ultimate in
regulating action is achieved.”

The ideal setting of this potentiom-
cter is at a point where the output
voltage from the regulator neither
rises nor falls with the minimum and
maximum current drain of the ampli-
ficr. The approximate sctting of R.
is bhetween one-half and three-fourths
maximum. The method of adjusting
this potentiometer will be described
later. The regulated output voltage of
Mr, Kinsell's regulator has been in-
creased from 350 volts to 430 volts
by the addition of the VRI105 tube. 1t

Fig. $. How the damping factor is improved in the 20-30 watt range. (A) 50 cycle square wave with a 30-watt resistive load
without the requlated power supply. (B) S0-cycle scuare wave at 30 watis inductive load without requlated power supply. (C)
Same condition as (B} except with requlated power supply. (D) 20-cycle square wave at 30 watis resistive load with regulated
power supply. (E) 5000-cycle square wave at 30 wetts resistive load with requlated power supply. (F} 10,000 cycle square wave
at 30 watts resistive Isad with requlated supply. (i) 40.000-cycle square wave at 30 walts resistive load with regulated supply.

—nm—— e [ S i ———— RN a— I
(A) {B) (C) (D)
— - . N — . U pramsm——
|
- 1Y f
(E) (F) G)
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CHE
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CH2 CH3 VRIOS
5| V4
6 r?
w2 | ce| H=co

R\—350 ohm wirenound pot.

R.—100.000 olun, 2 w, carbon res,

R.—25.000 ofim, 10 w. wirevound res.

R —25.000 oltin, 20 w. sirewound ad). res.

R:— 1000 ohm, 50 w. wirewound res.

Ra—3500 ofmr, 50 n. wiresound adj. res.

C,. C.—.1 pfd. oil-filled batltub cond.

CoCo. C-C-. Co-C.—8/8 pfd.. 600 v. oil-filied
cond. (C-C, can be replaced by o single 16
ufd., 600 . elec. cond.)

C-—50 ufd.. 50 ». elcc. cond.

C. . -Cyy—40/30 pfd.. 150 v. clec. cond.

Fi—+4 amp. fuse (Littelfuse)

Fo—1730 amp. fuse (Lintclfuse)

Fo=1Vy amp. fuse (Littelfusc}

CH,—20.4 hy. @ 300 ma. swinging choke

CHt.. CH.—10.5 hy. @ 110 mu. filter ¢hoke

Cil,—+ hy. @ 200 mu, choke

T, —Fil. trans. 6. 3.v. @ 5 amps., c.t. (sec texi})

FT.—Fil. trans. 5 v. @ 6 arps

To—Power trans. 785.0-785 ». @ 300 ma.

T,—"til. trans. 6.3 v. @ 5 aunps.

To—Power trans. 375.0-375 @ 150 wma.; 5 v.
@ 3amps; 6.3 v. @ 5 amps,. .t

To—Plate trans. 100-0-100 v. @ 150 ma. This
is a home counstructed transformer and may
be substituted for a 117-volt isolatign traes-
former providing a half-warve rectificr is wsed.

Rect.— 300 ma. full-ware seleninm rectifier

& —S8.p.d.1. roggle switch

M,—150 rolt a.c. voltmcter

PL,—6.3 volt pilot lamp

V. Vo—35U4 tube

Vi—5Y 3 tube

Vi ~—VRIOS iube

Fig. 6. Power supply circuit.
also became necessary to use two
6AS7G tubes to handle the 300 ma.
drain on this supply. The insertion of

Fig. 7.

60

Under chassis view of the power supply unit

A separate chassis is used in order to reduce hum.

the plate and grid isolation resistors
Rn, RI'.'| Rla, Rm. and Rn, R R.:, R:
serves to uniformly distribute the

wwWwW americanradiohistorv com

plate current on each individual plate
and to eliminate any possibility of os-
cillation. Because the cathodes are 450
volts above ground, it became neces-
sary to raise the heaters so that the
heater-cathode potential would not ex-
ceed the rated 300 volts. The most
convenient way was to usc a separate
heater transformer for the 6ASTG
tubes and return its center tap to the
cathodes of the 6ASTG tubes. This
gives a zero voltage between heater
and cathode at all times. A word of
caution—when working around inside
of the amplifierr or power supply. re-
member that these 6.3 volt heaters
are actually 450 volts above ground
and should therefor be considered
highly dangerous.

Because of the zero impedance of
this supply, if anything goes wrong
in the eircuit. something is bound to
snap. For this reason one¢ should not
attempt to eliminate the fuses that
are indicated on the diagram or in-
crease their current ratings.

The panel meters could have heen
cxcluded from the circuit but they
arc a convenience when making any
adjustments in the voltage regulator
or balancing the output stage as the
tubes deteriorate. \When the voltage
regulator was added and the changes
made in the Childs’ amplificr a pre-
liminary test proved that the circuit
was now entirely satisfactory for the
author’s needs. The amplifier was then
dismantled and reconstructed as shown
in Fig. 1 (left). The voltage regulator
was included on the amplifier chassis
as it was convenient to have all of the
pertinent controls located on one
chassis. The tubes and components
were located in such a manner as to
maintain bhalanced lead lengths on
each side of the push-pull circuit. The
grid and the plate leads are virtually
point-to-point wiring even though the
resistors are placed on resistor cards.
The only leads that are cabled are the
ground, plate supply, and heater
leads. This method of construction
makes it simple to check, to replace
any component, and to locate any dif-
ficulties that may occur at some

(Continued on page 102)

Fig. 8. Top view of the husky. 83-pound power supply.
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A LOW-RESISTANCE OHMMETER

By
J. P. C. McMATH

Asst. Prof., Elec. Engr.
University of Manitoba

accurate [or measuring resistance

of less than about 10 ohms, and 1
ohm is approaching the limit of de-
tectability; anything smaller being
read as *“zero.” Many recaders have
probably wished at some time for an
instrument  which  would measure
smaller resistances. for use in identi-
fying taps on coils or transformers, for
checking switch contacts, high resist-
ance (due to broken strands, etc.) in
appliance cords, and circuit checking
in general, The writer has found the
instrument to be described very use-
ful for such purposes. It has center
scale ranges of 237, 23.7, 2.37. and
0.237 ohms, using a 500 microampere
surplus meter. On the low range, a
resistance of 0.01 ohm is readily de-
tectable, while on the high range the
practical upper limit is about 2000
ohms. Three 1.5 volt flashlight bat-
teries are used in parallel for the
power supply.

The construction and appearance are
clearly shown in the phetographs, The
four knobs are separate zero adjust-
ments, one for cach range. The push-
button is “push to read” and is essen-
tial in order to limit the drain on the
batteries, which on the lowest range
is considerable. It must have good
low-resistance contacts. The ganged
range switch must also have good con-
tacts, the writer used a surplus type
which has proven satisfactory. The
stud and leaf type used on laboratory
equipment would be ideal if available,
If wafer type switches are used, con-
tacts on scveral wafers should be
paralleled to obtain low contact resist-
ance, otherwise behavior on the low-
ost range may be cerratic. The writer
has obtained best results by soldering
battery conncctions directly to the
batteries. This is best done rapidly
with a heavy, hot soldering iron, to

-I- HE usual seriesohmmeter is not very

Rear view of panel or which chmmeter is construc ed.

April, 1953

Top panel view of the completed low-resistance ochmmeter,

Construction details on a handy test instrument which reads

resistance from .01 ohm to 2000 ohms in three meter ranges.

R\—29 ohm, 1 w, wirewound res. (sec text)

Ro—2.64 ohm. Vs w, wircnound res. (see text}

R3—.261 ohmn, ' > w, nircnound res, (sec teat)

R\—2500 olun, V> w. nirewound res., + 1077

R.—500 ohm. I n. nirenound pot. (lincar taper
prefe red)

R.—200 ohm, 15 . wircnound res., + 10%

R:—300 ohm, I w. nirewound pot. (lincor taper
prefereed )

R.—20 ohu, I w, wirenound res.. + 10

R.—70 ohm, I w. nirewound pot. (lincar taper
preferred)

Ryy—2 o I w. wiremound res,, + 107

Ryy—1I15 ohm. I », nircwound res.. 207

Ri—6 ohiit, 1w, mirewound res. (lincor taper
prcfnn'l“

Riv—1 vhm, I w, nircnound res.. = 20%%

IEROC ADJUSTS

YEST'LEADs

Si—Push-button switch, normally-apen
Sea. Sa—D.p.4-pos. switch (sce text})
M—300 pa. d.c. meter, 261 ohms res.
Bi—3Sce text

Fig. 1. Complete wiring diagram and parts list covering the low.-resistance ohmmeter.

avoid urduc heating of the battery.
The test leads should be kept short,
with wel -sweated ends. and with good
husky test clips, as the lead resistance
is far from negligible. This may be
readily lemonstrated by comparing
readings obtained on the low range by
first clibping leads together, then

wWWW americanradiohistorv. com

“shorting” the terminals directly with
a picce of clean copper rod.

All components are mounted be-
neath a %4” x 5%” x 103" aluminum
pancl, which fits into a wooden hox
approximately 4'2” decp as shown in
the photographs. Parts layout is of

(Continued on puge 146)

Another view of panel showing location of components.
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(C_ANTENNA MEASUREMENTS

Fig. 1. Channel Master's Antenna Laboratory.
The uw.h.f.

tower (large circle) in background.

any TV receiving antenna, irre-

spective of type or frequency range,
depend upon threc properties: gain,
directivity, and impedance.

This month's cover shows a scene
in a modern TV antenna tcst lahora-
tory where these three characteristics
are measured. At the engincer's left
is the va.f, transmitter panel con-
taining a vA.f. transmitter, the asso-
ciated modulator. and a selsvn Sys-
tem which controls the rotation of the
antenna under test. The engineer is
adjusting the tuned output meter

'I'HE performance characteristics of

Fig. 2. Setup where both Channels 2 and
13 are transmitting from the same point
with the same efieclive radiated power.

TRANSMITTERS FOR CHANNELS 2 & 17

Channel 13

dipels approx.
Y3 meter long
delivers 50 kv.

Channel 7
dipale approx.
T metars long
delivers 200 gv.

Dipele | mater
lang dallver

100 uv.

62

Left is v.h.f. range showing broadband corner reflector

transmitting antenna with receiving

horn transmitting antenna is on roof with receiving mast {small circle) at rear of building.

which gives direct gain readings in db.
To his right is a polinear recorder
which plots polar diagrams as the test
tower is rotated.

The purpose of this article is to ex-
plain these threc antenna properties
(gain, directivity, and impedance) and
to describe how they are measured at
Channel Master.

The first of the antenna properties
is gain. The gain of a television re-
ceiving antenna is a measurc of its
ability to provide a signal. Therc are
many ways to measure the gain of a
television receiving antenna and,
therefore, miany opportunities for
misconception or actual misrepresen-
tation. The commonly accepted way,
and the method used by most reliable
firms, is to compare the gain of an
antenna with a tuned dipole at
each particular frequency under con-
sideration. In other words. if we
spcak of the gain of a broadband
antenna. its performance on cach
channel must be compared to a tuned
dipole for that specific channel. If we
arc speaking of the gain of a yagi, it
must be compared to a tuned dipole
on the channel for which the yagi is
cut.

The Decibel!

The unit of measurement used to
make this coniparison between an an-
tenna and a refercnce tuned dipole is
the “decibel” (db). The decibel is not
a fixed quantity like a watt, or a volt,
or an ohm. Rather, it is a ratio be-
tween two quantitics. For example,

www americanradiohistorv. com

assume that our reference dipole at a
given channel will provide a signal of
100 microvolts. This, then, becomes
the O decibel level. Table 1 is a chart
showing the total signal in microvolts
resulting from various db gains.
There is an interesting and impor-
tant point to bear in mind when com-
paring the gain of an antenna with
a tuned dipole for its specific channel.
The ficld strength of a lelevision
transmitting station is gecnerally
measured in microvolts - per - meter.
This means that a length of wire one
meter long will intercept a signal of
100 microvolts on the 100 microvolt
field strength contour. Fig. 2 shows
the transmitting setup where both
Channel 2 and Channel 13 are trans-
mitting from the same point with
the same effective radiated power.
Their field strength contours coincide.
Assume that on the 100 microvolt
contour (where a wire one meter long
will intercept 100 microvolts) we have
a Channel 2 dipole and a Channel 13
dipole. The Channel 2 dipole is ap-
proximately two meters long and will,
therefore, intercept approximately 200
microvolts. The Channel 13 dipole is
only about one-half meter long and it
will intercept only 50 microvolts. In
other words, a Channel 2 dipole will
pick up approximately four times as
much signal. These factors should be
borne in mind when comparing high-
band and low-band performance in
antennas. In choosing a broadband
antenna, the high-band gain (in deci-
bels) should be much higher than the
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By HAROLD HARRIS

Vice-President. Engr.. Channel Master Corp.

and HARRY GREENBERG
Chief Engr.. Ant. Div.. Channel Master Corp.

Antenna performance is judged
by three characteristics — gain,

directivity,and impedance.Here
is how such analyses are made.

low-band gain, if the same voltage is
to be applied to the transmission line.

How Gain Is Measured

At our laboratory, gain is measured
on two test ranges, on¢ for v.h.f. and
one for u.h.f. The v.h.f. transmitting
system consists of a broadband corner
reflector antenna. with a specially de-
signed radiating dipole, which beams
its signals up toward the receiving
tower (Fig. 1). The standard dipole.
or the antenna under test, is inclined
so that it is at right angles to the
transmitted signal. Precautions are
taken to provide an absolutely reflec-
tion-free signal to the receiving an-
tenna---the upward angle of radiation
prevents reflection from the ground
or nearby objects and the receiving
tower itself is constructed entirely of
wood.

A set of twelve standard dipoles is
always available for comparison read-
ings (Fig. 4). These are folded dipoles
because all gain measurements are
made into a 300-ohm system. The re-
ceived signal is detected at the an-
tenna terminals by a temperature-con-
trolled crystal detector, and the audio

Fig. 4.
comparison readings.

The set of 12 standard dipoles which are available for
All are 300-ohm folded dipecles for test.

{A)

{8) ©

Fig. 3. (A) Horizontal polar diagram of a dipole without parasilic elements. {B)
Ho izontal polar diagram of a conventional five-element yagi. (C) A horizontal
polar diagram which has been plotted in terms of relative power rather than
in lerms of relative voltage as was done in A and B. See text for discussion.

signal i3 conducted down the tower
into the laboratory.

In the¢ Jaboratory, adjacent to one
another, are a v.h.f. oscillator and a
crystal calibrator which are used for
constant frequency checks. The signal
from thc receiving antenna is fed into
a tuned output meter which is cali-
brated directly in decibels. In this
manner. the engineers can obtain pre-
cise gaia readings for all antennas
under test- developnmient models, qual-
itv~contiol samples from production,
and thc antennas of other manu-
facturers.

A similar procedure is followed on
the comletely independent u.h.f. an-
tenna range that operates simultane-
ously. The u.h.f. transmitter feeds a
specially designed horn radiator trans-
mitting antenna, Fig. 1. This anten-
na proviles a uniform field across the
entire uh.f. hand. Test uh.f. anten-
nas are mounted on the u.h.f. receiv-
ing tower. This tower, too, can be

DB MICROVOLTS
0 db 100 pv
1 db 112 pv
2 db 126 pv
3 db 141 pv
4 db 158 uv
5 db 178 pv
6 db 199 pv
7 db 224 pv
8 db 251 pv
9 db 282 uv
10 db 316 upv

Table 1. Relative signal strengths corre-
sponding to various db values. See article.

swung to the ground so that the stand-
ard reference dipoles can be easily
put up. The same mcethod of detec-
tion and a similar tuned output meter
are used for u.h.f. gain measurements.

Directivity

The second of the three major an-
(Continued on puge 123)

Fig. 5. The polinear recorder used for plotting polar diagrams.
Deflection of pen is proportional to the signal being received.

Ajril, 1953
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Fig. 1. Linear
power amplifier.
Fig. 3. including
its own power supply.

A LINEAR

POWER

AMPLIFIER

FEorroir’s NOTE:

Williamigon Awiplifi
VISION
{he cost,

Of particular ivportan

Pl evethior. in opresenling this article, daes nol i aay way wish
to detract frout the wark dane by Hafler aud Kecoes in their avticle = Tupraving the

Toawhich appeared iw the k-
NEWS. Fhe civeait used Lo the authol
Ly Messrs. Haficr and Neroes cxreept for a few variations which hetp to reduce
i8 the foeet that o standard outped (rausforner
(UTC 1L.8-57) has been wsed instead of a speciviiy-designed wnit.  The high voltage
requircments are lower and there is o varinbion in the feedhack circuits,
e tenthor Ras achieved a good design at o [onoe,

Felbruaryy issue of KADIO & TEL
« very stinilar to that presented

All-in-all,
over-«ll paris erpendiitre

tention on a new mode of opera-
tion [or power output tuhes. ‘I'he
screen grids of the output tubes are
connected to the "B-+" supply through
taps on the primarv of the output
transformer. ‘The internal impedance,

RECENT literature’ has focused at-

maximum power output. and distor-
tion are functions of the ratio of screen
load impedance to plate load imped-
ance. Proper selection of this ratio
gives higher power output than that
obtainable from normally connected
triodes while exhibiting the low inter-

Fig. 2. Another version of the linear power amplifier with its own power supply
and including a preamplifier. The preamp diagram is not included in this arti.
cle. The photo has been presented merely to show relative placement of parts,

.‘.I"-
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By
FREDERIC T. C. BREWER

Amplifier conversion to "Ultra-Linear” operation

employing a standard audio output transformer unit.

nal impedance of the triode. Distortion
values are better than either straight
triode or tetrode operation. These
facts have led many to “ultra-linear-
iz¢"” the very poputar Williamson cir-
cuit. The results have been very sue-
cesslul = In effecting ““ulira-linear”
operation a new output transformer
was required in many cases. This ar-
ticle will deseribe a “linear amplifier”
using an output transfornier found in
many conventional amplifiers con-
structed during the last few vears.

Fig. 1 shows the complete linear
power amplifier. The complete circuit
of this amplifier is shown in Fig. 3. As
can be seen from the schematic the
circuit configuration resembles the
“Williamson™: a voltage amplifier di-
rect-coupled to a sptit-load phase in-
verter, followed by push-pull triodes
driving the output tubes.

The output transformer
LS-57. The primary of this trans-
former has two windings. Iach wind-
ing has a tap 60% from "B termi-
nal 10 plate terminal. Normally the
transformer will mateh 5000 or 3000
ohms depending on whether the total
winding or the tap is used. By con-
necting the plate leads to the "B+ "
terminals of the transformer the taps
are at 40% of the “B-'" to plate im-
pedance. 1f the taps are now con-
nected to the scrcen grids of the out-
put tubes. a ratio ol screen load im-
pedance to plate load impedance of
40¢: is obtained. Although this is not
the optimum ratio recommended by
Mr. Hafler and Mr. Keroes in their

is a UTC

Hafler and Keroes: “Iniproving ti \\"l”
licemson Amplifier” RADIO & TELEVISION
NEWS, Febrnary 1953,

2 Hafler and Keroes: “Ullva-Linear Gpeii-
tion of the Willimnson Awmplifier.” .ludio
Enginceriag. fune 1452 L

3 Serser dnd Sprinkle ! “Gilding The Lily.”
Audio Evnagineering, July 1452,
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erticle. the results are not too far
f -om optimum.

A pair of 5881's are the output
tabes. This tube is being widely used
{Hr high quality audio work. It is
riwore rugged than the 6.6 and may be
Lsed as a direct replacement.

Feedback is taken from the second-
sry of the output transformer to the
ciathode of the first stage. Apparently
2) db reduction in output, measured
viith a resistive load, is obtained with
t 1is loop.

A “high frequency” feedback loop
i:- connected from the plate of cach
cutput tube to the plate of the tube
¢riving it. The purpose of these loops
i: to provide a smooth control of the
tigh frequency region. High frequen-
cv oscillation often encountered in
f »edback amplifiers is prevented by the
I roper sclection of R and C in these
lyops. Transient distortion also seems
t> be greatly reduced.

It was discovered that by placing a
002 pfd. condenser across the common
¢ithode resistor of the 63SN7 the slight
b t of high frequency fuzz observable
01 a cathode-ray oscilloscope at high
Power output was eliminated.

All stages were designed for wide
Ezandwidth at low distortion. The dual
t 'iode 6SL7 in the first stages gives
nwore gain and less distortion than the
usual 6SN7,

Less than 05 volt will drive the
a nplifier to over 20 watts output. The
ir termodulation distortion rises to
ajrout 29 at an equivalent sine wave
power of 22 watts. Frequencies of 60
aid 3000 mixed 4 to 1 gave results
similar to those obtained with 60 and
7100 cps mixed 4 to 1. The power re-
sp-onse was 30 to 20,000 cps flat at over
20 watts.

Construction of the amplifier is
straightforward. Fig. 2 shows the am-
plifier together with a preamplifiers
on the same chassis. An amplifier
which had been in service three years
was converted to lincar operation. [t
is shown in Fig. 4. Note the precau-
tions that were taken to obtain the
desired results a few years ago. Bal-
ancing potentiometers were found un-
necessary and are not found in the
later models. In fact the amplifier
deseribed was constructed of standard
components with tolerances no hetter
than = 20%.

KEmitor's NoTk: We disagree, in part,
with the anthor's supgestion regarding the
precantions that were falen years aaa, Meany
of the present-day avdio wnplificrs inelude
these so-called “obsolete” precantions. For
wltimale pevformance to ‘ptease the nrost
eritical ear, it ig neceasary ta wse a hedeone-
ing pot or te echoose wilth care the valnes of
the vesistars in the ontput staue to produce
o balanced condition, # is aiso advisalile
that thie yesistaneces of R--1y and B.-1,
be wiatched taacithin = 19,

Excellent results, over a period of
time. have heen obtained from this
amplifier. It is a good construction
project and offers those who have am-
plifiers food for thought. —30—

4 8t George and Drisko; “Versatilic Phono-
uraph  Preamplifier,”  Awudio Enginccring,
Uarch 1444,
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6.3 volt heater winding.

Ry, R., Ry—470.000 ohim. I w. res. Ca. Co—75 ppfd.. 500 ». cond.

R.—270,000 ohm. | w. res. Cy—100 pfd.. 50 ». clec. cond.

Ry Ry1-—33.000 ohm. I =, res. Cy, Cro—.1 ufd.. 600 ». cond.

R\—47 ) ohm, V3 w. res. I —Ouwtput trans. (UTC LS.57, see text)

Rz, R, R, Ryjz—47.000 ohm, 2 w, res. To—Power trans. 375-0-375+. @ 150 ma.; 5 v.
R~-22 Q00 ohm, I ®. res. @ 3 amps.: 6.3 v. @ 4.7 amps. (Thordar-
Ry—5¢0 ohm, Vs w. res. son TS$-24R06-U)

Ry Ri:=10.000 ohnt. 1 w. res. CHy—8 hy. @ 150 ma. choke, 145 ohms d.c.
Ri.y Rix—100,000 ohm, I w. res. { Thordarson T-20C54)

Ryj—3:0 ohm, 10 w. res. Py\—117 ». a.c. plug recepracle

Ry—2500 ohm, 5 ». ros. V\—6SL7 tube

Cy, Ca, Tian Coup €12—20 pid., 450 v. elee. cond. Vo—6SN7 tube

C., Cy, 175, C—.25 pid., 600 », cond. Vi, Vi—S881 tube

C.—.02 pfd., 200 v. cond. V.—5V4 tube

Fig. 3. Circuit diagram of the “linear” Williamson amplifier. The cutput transformer
is shc wn driving a 16-ohm load. To drive an 8.o0hm load. the secondary of the output
transiormer should be wired as follows: Join terminal 16 to terminal 18. also join
terminal 13 to terminal 15. The 8-ohm load is then connected 1o terminals 13 and
18. Il desired. the feedback resistor from the secondary of the output transformer
can be changed from 33.000 ohms to 27.000 ochms. However, the over-all performance
of the amplifier will not be appreciably altered if this resistor is not changed.

Fig. <. Another amplifier that was converted to “linear” operation. In this par-
ticula: case, the power supply was built on a separate chassis. The original
Willic mson amplifier was designed to be built on two separate chassis, that is. the
amplifier and power supply are built as separate units. When converting the Willi-
amson amplifier to “linear” operation, as described in this article. there need be no
chance in the power supply which may be used as is without affecting performance.
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Macs RADIO
SERVIGE SHOP

By JOHN T. FRYE

O

e ke

C

= [

AC glanced along the service
M hench to where Barney, his helper,

was scowling down at a lone
nickel in the palm of his hand.

“What's eating you, Little Sun-
shine?” Mac asked. “If that is sup-
posed to be your last nickel, and if
vou are putting on this production in
the hope of getting a raise, well-—"

“No, not that,” Barney interrupted.
“I was just looking at the profile on
this nickel and thinking that Lo the
Poor Indian is rapidly vanishing from
the American scene for the second
time.”

“How do vou figure?”

“Well, the Indian-head test pattern,
or any test pattern for that matter, is
rapidly becoming extinct. Soon you
will stand more chance of seeing a
flying saucer than of glimpsing a test
pattern. Stations put them on only for
a few minutes in the morning hours.

Worse Vyel, they often employ this
period to make adjustments on the
transmitter. The net result is that

vou can never he sure nonlinearity
seen in the receiver pattern, for ex-
ample, is not actually heing trans-
mitted; and if yvou start to correct the
pattern at your end, they may be do-
ing the same thing at their end. While
you're ‘zigging' they may be ‘zag-
ging.'"”

“True, but why get all worked up
about it?"

“*Why get all worked up abhout it?’
the man says,” Barney mimicked. “I'll
tell you why: a whole TV service
procedure has been built up around
the test pattern. Reams and reams of
paper have been devoted to showing
the technician how to detect every-
thing from shorted yoke turns to a
fly standing on top of the horizental
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output tubhe plate cap just by staring
fixedly at a test pattern. ‘Study the
test pattern,” preached the manufac-
furers; ‘Study the test pattern. ad-
vised the service magarzines; ‘Study
the test pattern,” conimanded the TV
pundits in their service lectures and
books: and now-—no test pattern!”

Mac chuckled at Barney's melo-
dramatiec vehemence, “There's a lot
of truth in what vou say, Red." he

drawled. “No one can deny TV sta-
tions make with the test patterns like
a circus con man manipulating the pea
in the old shell game: ‘Now you see
it: now vou don't’ Still and all, I
think we can salvage some of the ef-
fort we put into studying those pat-
terns for symptoms.

“Especially can we do so if, in our
studving. we took the trouble to look
behind the test pattern symptom to
grasp exactly why a particular circuit
defect resulted in precisely that kind
of pattern distortion. If we did that.
we'd have little trouble in finding the
same sympton in a picture that we
taught ourselves to discover in a test
pattern. Remiember that after all a
pattern simply presents a collection of
tvpical picture elements all in one
‘scene’ so that it can be quickly deter-
mined if the set is capable of repro-
ducing every sort of picture. If you
have a quick eyve and can concentrate
on picture elements rather than on
the picture as a whole, if you have
made a thorough study of how receiv-
er troubles affect the deflection and
modulation of that flying spot of light
as it traces out any design on the face
of the tube, yvou can learn almost as
much from studying an actual pic-
ture as you can from looking at a
test pattern.”

WWW.americanradiohistorvseem

“What do You mean by ‘concentrat-
ing on picture elements rather than on
the picture itself’?"” Barney wanted to
know.

‘“Well, suppose you are looking at
Marilyn Monroe in a swim suit stand-
ing in front of a picket fence. The
idea is to concentrate on the fence,
noticing if the individual pickets stand
out clearly and sharply even as the
camera dollys out from the scene. If
they do. the horizontal resolution is
good, and—"

“Say no more!” Barney interrupted.
“There is a limit to what you can ex-
pect of human flesh and blood.”

“It will not always be that hard.”
Mace said with a grin. “For example,
vou can learn a lot about vertical and
horizontal resolution by watching the
stripes on a football referee’s shirt as
he moves about the field. If you can
still distinguish these vertical stripes
when he is standing upright a long
ways from the camera. the horizontal
resolution is good. On the other hand.
if the shirt looks a sort of tattle-tale
gray until he stoops over to pick up
the ball and then the stripes stand out
clearly, you will know that the ver-
tical resolution is superior to the hori-
zontal resolution -as is quite often the
case.

“Other tests are the picket fence 1

mentioned. checked material, and
brick walls. As the camera moves
away from checked material, the
speed with  which  the individual

squares start running together is an
indieation of the resolution of the set.
Some plaids will look like striped ma-
terial at a little distance, and the way
in which the stripes run will give an
idea as to which kind of resolution is

best. Mortar cracks in a brick wall
also furnish reliable information.
When the horizontal resolution is

good, the short vertical lines between
bricks will stand out as clearly and
whitely as the long horizontal lines;
but when this resolution is poor. the
vertical lines will be dimmer and more
of a grav color.”

“How about linearity? I never had
much tuck lining that up without a
test pattern.”

“A bar generator is the logical in-
strument for this purpose, and since
it is comparatively inexpensive, there
is little excuse for the TV technician
not having one. There may be a rew
times, though, when he will he called
upon to correct the linearity circuits
when neither a test pattern nor bar
generator is right at hand. With a
little patience he can still do it. Ver-
tical linearity can be easily and quick-
ly checked by adjusting the vertical
hold control so that the picture drifts
slowly downward and watching the
vertical blanking bar as it moves down
across the face of the screen. This bar
should stay the same width, If it is
wider when at the top than at the
hottom, you know the picture is
stretched at the top, and you correct
this with the vertical linearity con-
tyol. If the bar grows wider as it

(Continued on page 116}
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Compiled by KENNETH R. BOORD

to monitors for RAD/O & TELE-

VISION NEWS, will be presented
over Radio Station 4VEH, Box 1. Cap
Haitien, Haiti, operating on 9.685AV
in the 31-meter band, on Saturday,
April 4, at 1145 (1645 GMT) and re-
peated the same day at 2345 (Easter
Sunday 0445 GMT). The program will
consist of transcribed greetings and a
program of Easter organ melodies
played by your Short-Wave Editor.
Reception reports will be welcomed
from any place in the world; correct
reports will be answered by an attrac-
tive new QSL card. An International
Reply Coupon should be enclosed with
your report; if you want your QSL
card by airmail, enclose suflicient
IRC's to cover the cost of one unit
of airmail postage to your address.
At the time this was compiled, 4VEH
was still seeking a clear channel but
hoped by April 4 to be using 9.667
for its daily “morning” 1EST) trans-
missions and 9.710 for its (Sunday
only) “evening” (EST) transmission.

* *

*x
Will Verify

M. L. Gibson, W7JIE, Maintenance
Technician, AAH, of the Alaska Com-
munication System, says he will be
glad to verify all correct reception
reports on stations of the System by
letter. provided thut ua self-uddressed
enrelope with sufficient return postage
is forwurded with the report: other-
wise, reports will huve to be filed
without reply since the System has
no funds for either QSL cards or post-
age for verification replies.

AAH is owned and operated by the
United States Signal Corps; the head-
quarters station is located in Scattle,
Washington; branch stations are situ-
ated throughout Alaska. Several types
of transmissions are made, including
broadcast; voice transmissions may be
cither in clear language or in one of
several types of privacy. Transmitter
powers range from 2.5 kw. to around
20 kw. Frequencies used are from
675 ke, to 19.635 me. in all bands
and with various types ol radiation,
dependent on the frequency and ne-
cessity. Normal direction of trans-
mission on rhombic antennas is north-
west towards Alaska; conversely,
Alaskan stations transmit southeast-
ward toward Seattle in many cases.

When circuit conditions are non-
operative or when a frequency change
has been made and is being re-estab-
lished. the radiotelephone circuits all

1953

A SPECIAL DX broadcast, dedicated

April,

utilize an identifying call tape in clear
language. Normally, the radiophones
operate from 3 mec. upwards with
varying powers. Broadcast transmis-
sions are made from time to time, re-
laying networks from Seattle to Alas-
ka. Normally, these transmissions are
preceded by one hour of test music
and identification. The usual fre-
quencies for these broadcasts—de-
pending on the time of day -are
4305, 6.910. 10.720. 11,995, 14.8675,
17500, and 19.510. There is no regu-
lar sched de for any of these broud-
casts.
Reception reports for these stations
«accomp mied by « self-uddressed en-
velope wi'h sufficient return postuge—
should be sent to: Attention: Main-
tenance, Room 525, Commanding Offi-
cer, Alaska Communication System,
550 Federal Office Building, Seattle
4, Washington, USA.
* * *
WRH Available Now
Of grezt value to all DX-ers is the
1953 Edition of World Radio Hund-
book which is now available for $1.50,
postpaid, direct from Ben E, Wilbur,
1000 Conecticut Ave., N. W, Wash-
ington, D. C.
* * *
Radio Club Notes
Sweden—] have just received the
monthly >ulletin from the new Swed-
ish club. Radioklubben Universal,
Klorupsvigen 144, Trelleborg, Swed-
en: the publication is called “Eter-
svep,” and has English as well as
Swedish sections.
Current QRA for Malmo DX-arven
is Postfa~k 7026, Malmo 7. Sweden.
USA-—The Newark News Radio
Club, which observed its 25th birth-
day on December 8. 1952, will have
its 25th anniversary dinner party at
the Crystal Brook, Eatontown., New
Jersey, ¢n April 18; members from
far and 1ear are expected to attend
the evert, according to Irving R.
Potts, veteran president of NNRC.
* * *

This Month's Schedules
{Note: Beginning around mid-April,
some stations may go on sunmer

{Note: Uiless otherwise indiented, all tnne is
n\pr'-»-ml in_ Ammerican ES (5 honrs for
GoT New <" refers Lo 1w s in the Enzlish
lancuase.  In ovder to avoeid fu-ion, the 2t
hour elock Las bern used in designaling the times
of hroadeasts. The hours (tom bndmight until
noon are stown as (KK to 2200 while from 1
p.m, 1o mucnight are shown as L300 to 2400

The symbol "\"' t"n]lmnnz 1 hisled (rumrnm
indicutes varyi The ~tativn may operate
either above or be ln\\ the freguency given. A7

means frequeney is approXimalte
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SHORT-WAVE

schedules: in such cases you may find
schedules one hour earlier than listed

herein.—K.R.B.)
Afghanistan—Kabul Radio, 9.975,
noted 1050 with news, signing off

1102: on Sunday extends schedule to
around 1130 with listeners’ requests
for popular music; when closing says
“Goodnight, good luck. good listen-
ing:” announces as “Kabul Calling in
the International Service of the Af-
ghan Broadcasting Service;" opens
daily around 1045. {(Pearce, England)
Also noted to 1130 Wednesdays when
extended schedule features classical
music, by request. (Ridgeway, South
Africa)

Albania—ZAA, 6.55A, Tirana, noted
at good level from around 1200 to
closedown with clock chiming 10 at
1600, then choir singing to 1603; is not
parallel with 7.850A which has a dif-
ferent language schedule. (Ridgeway,
South Africa)

Algeric—Radio Algerie, 6.160, noted
1435 with news in Arabic. (Pearce,
England)

Andorra—Radio Andorra, 5.990. is
scheduled 0600-0900, 1230-1900.
(WRH)

Anglo-Egyptian Sudan—Radio Om-
durman announces outlets now as 30.5
m. and 48 m.; however, is heard in
South Africa on 9.846V and 6.438A
{moved from 9.737A and 7.000A. re-
spectively); English on Fri. 1230-1300.
Sun. and Wed. 1115-1130. (Ridgeway.
South Africa) The 30-m. channel is
heard afternoons (EST) in USA.
(Chatficld, Bellington, N. Y., others)

Angola--Luanda, 11.862, noted to
1730 closedown; the 9.470 outlet closes
1630. (Pearce, England) Radio Clube
do Bie, CR6RD, Silvo Porto, is back on
7.584: scheduled 1200-1545; good level.
some CWQRM. CR6RF, 9.502. CR6-
RB. 5.045, Benguela, noted 0630-0800.
1230-1500: the 9.165 channel is not in
use now; CR6AA, 7.042, Lobito, is
heard weekdays 1300-1630 (listed also
0015-0100) and 0530-0700 with Portu-
guese program. (Ridgeway, South Af-
rica)

Argenting—Latest schedules from
SIRA, Buenos Aires, list English dai-
Iy over LRA, 17.720, to East Coast
USA 1700-1928; LRU, 15.290, to West
Coast USA 2300-0100, and LRS, 121.880,
to England 1300-1338. (Lund, lowa,
others)

Australia—VLA11l, 11.760, is heard
occasionally around 1330 in beam to
Central Europe; is usually good

(Continued on puge 108)
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Fig. 1. (A) Right, a com-
mercial mast-mounted
TV booster. (B} Below.
matching power supply.

in TV

receiver performance in the past

few years are a real tribute to the
engineers responsible for the advance-
ment of high frequency circuitry. The
newer television sets exhibit better
contrast, resolution, sensitivity, and
most important, a greatly improved
signal-to-noise ratio directly attribut-
able to marked changes in tuner de-
sign. The introduction of efficient high
gain tubes, such as the 6BQ7 and
6BK7, has resulted in excellent low
cost “front end” amplifiers, formerly
the stumbling block to extended TV
coverage. Hand in hand with receiver
improvement has grown the problem
of providing acceptable preamplifica-
tion or signal “boost” in areas remote
from the TV transmitter.

The basic problem of so-called
“fringe” reception is to obtain enough
signal from the antenna system to
override the inherent losses in the
transmission line, and permit the
booster-set combination to be “driven”
hard enough to provide a satisfactory
picture. In other words, the signal-to-
noise ratio at the receiving system
input has to be of a value sufficient
to allow proper synchronization of the
receiver sweep circuits, with enough
overriding signal amplification to take
advantage of weak signals. The enemy
of such a desirable state of affairs is,
of course, cumulative noise.

The first element to be considered
in successful fringe reception is the
television antenna itself. Stacked
yagi types provide consistent results.
A seldom considered advantage of the
yagi antenna is its restricted band-
width. This response “slices” off, or
greatly attenuates noise at the chan-
nel edges. The sharp horizontal and
vertical directivity patterns of such
an antenna system permit only that
segment of noise picked up in these
sharp patterns to be delivered to the
receiving system. A broadband system
on the other hand, may have excellent
gain, but will amplify all noise at
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THE

MODERN
BOOSTER

By DOUGLAS H. CARPENTER

Fig. 2. A single-
channel TV booster.

An analysis of modern booster circuits and the factors

affecting optimum performance at very high frequencies

adjacent frequencies. When extended
TV reception is desired, cumulative
noise becomes the most formidable
problem.

Noise, or TV “snow,” may be listed
categorically. The first offender (which
at this moment we can do nothing
about) is thermal noise due to the
movement of electrons in any con-
ductor. A second type is random noise
{static, ignition, etc.) which is dis-
tributed across all of the v.h.f.-band
frequencies, and extends to a slightly
lesser degree through the u.h.f. spec-
trum. Two additional types, over
which the engineer has some control,
are “shot” effect and partition noise.
“Shot” effect is due to the irregular
arrival of electrons at the plate of an
amplifying tube. Partition noise is
caused by the unequal division (vs
time) of electrons between the screen
grid and plate of a pentode amplifier.

To eliminate partition noise, it is
only necessary to restrict design to
triode amplifiers. A pentode amplifier
has inherently high gain and at first
it might be thought that this would
be ideal for fringe amplification. The
high noise factor of pentodes. how-
cever, limits their usefulness to i.f.
rather than r.f. applications. In def-
erence to manufacturers still making
this type of booster, it might be said
that unusual although rather unpre-
dictable results are possible with such
a circuit. The semiregenerative char-
acteristic of a pentode tube at these
comparatively high frequencies injects
positive feedback that, in turn, raises
the “@” of the input circuit and re-
stricts bandwidth faster than it in-
creases noise, A marked improve-
ment in picture reproduction may be
realized at the expense of reduced
audio carrier level. This is a simple

r
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method of obtaining sharp selectivity
with poor resolution. Parallel ampli-
fiers for sound and picture with posi-
tive feedback is certainly a feasible
idea, but the complexity of common
termination through selective filtering
has not as yet been solved.

To further stress the importance
of signal-to-noise, it might be in order
to consider the entire approach to pre-
amplification in the present commer-
cial booster market. The first ampli-
fiers available to the TV public were
of the capacitively-tuned type and
employed pentode tubes. As a rule,
these amplifiers covered either the
high or low television channels, and
provided signal improvement general-
ly because early television receivers
themselves had rather low sensitivity.
Noise as such was no better (or gen-
erally poorer) in receiver front ends
than that gencrated in these early
boosters.

Gradually, receiver front ends ob-
tained higher gain from using im-
proved pentodes such as the 6CB6
with lowered noise factor. RCA led
the way to improved fringe reception
with the still famous 630TS chassis
incorporating a matched (300-ohm}
input with a push-pull triode circuit.
This arrangement gave sufficient am-
plification to deliver signal with mini-
mum noise to succeeding stages. At
this point, the early variable gain,
variable bandwidth boosters began to
disappear from the commercial mar-
ket, and circuits of the balanced tri-
ode push-pull type came into popular
acceptance. The Wallman cascode cir-
cuit consisting of a grounded-cathode,
grounded-grid amplifier was intro-
duced at the same time but was not
generally used in receiver design due
to unavailability of highly efficient
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dual triodes with the necessary in-
ternal shielding between the two
stages.

Improvements in tube manufactur-
ing techniques have made possible the
design of low noise front ends of high
sensitivity. The widespread use of
such receivers brought about a de-
mand for boosters having an equal or
better noisc factor than that of the
first r.f. stage in the TV set. Pentode
boosters that would show a marked
improvement when used on earlier
receivers, actually impaired reception
of these newer sets. This basic prob-
lem of signal-to-noise dictates the use
of triode boosters designed first for
low noise, and second for gain and
proper bandwidth,

There are three different approaches
to high frequency preamplification,
cach one having certain advantages
and limitations. Broadband amplifi-
cation (simultaneous boost of all
channels) is useful only in distribu-
tion equipment. The relatively high
internal noise factor of such ampli-
fiers limits their application to areas
of high signal level. The reason that
even a properly designed broadband
triode amplifier fails to compare with
a selective type is more easily ex-
plained by reference to Fig. 3. The
selectivity curve of the broadband
amplifier in this case covers the entire
low frequency television spectrum
(Channels 2 to 6). The sharp curve
at Channel 4 is that of a single-chan-
nel type. The single-channel booster
will amplify both sound and picture,
and will attenuate noise existing at
frequencies (shaded portions) adjacent
to the desired channel plus the rest
of the band. The broadband ampli-
fier will boost these undesired fre-
quencies equally with the required
video and sound carriers. The net re-
sult is a higher average noise level
delivered to the receiver front end.
One broadband amplifier that was
tested employed a rather ingenious
load circuit consisting of a series
resonant combination for the high
channels, with parallel constants for
the lows. At the high channcls the
parallel combination “looked” like an
r.f. choke allowing independent opera-
tion of the high channel series load.
At the low channels, the series com-
bination was a low impedance and the
parallel circuit comprised the entire
tube load. This arrangement per-
mitted a single tube to do the work
of two. This particular amplifier had
four stages, and although the total
gain was better than 6 db higher than
that of a single-channel booster, it
failed to give equal results when com-
pared on weak signals. As mentioned
carlier, this system would make an
excellent distribution amplifier, but
not as effective a fringe booster.

When designing equipment for
operation in areas remote from the
TV transmitter, this basic problem of
signal-to-noise and noise-to-bandwidth
is the limiting factor of satisfactory
reception. The same problem exists
in antenna design, and the curves of
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Fig. 3 would be representative of a
broadband and a yagi type antenna
system. 'These curves could also rep-
resent a broadband antenna system
used in ‘onjunction with a selective
booster. This, in turn, explains why a
greater improvement is noticed when
a single-:hannel booster is used with
a broadbind antenna, than when used
with a single channel type.

The tunable booster is probably the
most popular type in use today, al-
though it has severe limitations from
an engineering standpoint. Single
tube, tunable boosters suffer from
two practically unavoidable problems.
Tracking of the plate and grid load
circuits is preset at the factory. This
is usually performed by attaching
transmission lines (representative of
the average field installation) to the
input ani output terminals. Once the
tuned circuits have been aligned, it is
assumed that they will hold this align-
ment when connected to random
lengths of transmission line (from the
antenna’ and to the variable input
impedanes of receivers X, ¥, and Z.
Unforturately, a liberal standing-wave
ratio usually exists on both the input
and output transmission lines with the
booster in the circuit. The recactive
component (due to improper termina-
tion) detunes the plate and grid cir-
cuits, miny times in the opposite di-
rection. This means that the sclee-
tivity curve is broadened with a re-
sulting .leterioration in performance.
Fig. 4 ilustrates two different types
of input circuits used in modern boost-
ers, and it can be clearly seen why
the above condition exists.

A secind limitation occurs in the
tuning system proper. It has been
common practice to use powdered
iron cor»s or slug tuning to maintain
a fixed “@” and proper bandwidth in
the plat: and grid circuits. The use of
condenssr tuning would necessitate
resistive loading of the tuned circuits
to avoil a variable selectivity re-
sponse ncross either the high or low
television channels. Although the use
of powilered iron tuning minimizes

Fig. 5.

(A) General circuit of a tunable push-pull triode booster.

Fig. 3. Comparison between the bandwidths
of a broadband and single-channel boosier.

a) 8l

Fig. 4. Two different types of input circuit
used in push.pull amplifier v.h.f. boosters.

such a condition, amplifiers covering
a range of 54-88 mc. all have variable
gain. This is due to the use of a
single coil in the plate and grid cir-
cuits, and the variation in circuit “Q”
as the slug is withdrawn from the
coil. The gain of such amplifiers is
generally improved as the slug is in-
serted in the coil, and the normal
flux density is reinforced. This con-
tributes additionally to the variable
selectivity previously discussed.

A third factor, although not quite
as important as the above, is in the
actual construction of the coil itself.
Fig. 5A is a typical push-pull triode
amplifier employing separate tuning
adjustments for each coil section. If
all coils are resonated at the required
frequency, the circuit will be balanced
and the internal noise factor would
be a function of the amount of nega-
tive feedback through the neutralizing

(B) Schematic

of single-channel boosters shown in Figs. 1A and 2, using tapped bifilar coils.

"]
+*

S

) “

R\—54 ohm, V3 w. res.
R, =—2:00 ohm, V3 w. res.
C\—4"" 150.0hm transmission line.
C.o—2 5" pieces insulated hook-up wire.
T wist together to increase capacitance.
Cs. C; Cy. Co~—56 pufd. ceramic cond.
C—30 pufd. ceramic cond.
L,—B filar turns each side (sce text).*
Ch. 2 64, #20en.
Ch. 35 5t. #20en.

J(¢3 G
6 é
n VIA :

X

Ch.6 41, 320 en.

Ch.7-13 3¢ #20 en.
Lo—Bifilar turns each side (see text).®

Ch.2-5 61 %20 en,

Ch.6 5t #20 en.
Ch.7-13 3¢t. #20 en.
Vi—6716 tube

*Wound on Vi” o.d. x 11V2”, .010” wall form.
Stugs are ¥3” x V4"’ threaded for form.
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Fig. 6. Method by which a mast-mounted boost-
er is connected to its power supply and TV
receiver using one antenna transmission line.

condenser C:. The greater the feed-
back through C: the lower the gain
of the amplifier and the better the
noise factor. The “Q” of the grid cir-
cuit is reduced by this arrangement,
and the frequency response extended
slightly. Fig. 5B is the schematic of
a commercial version of the same cir-
cuit using a bifilar coil in place of
the two coil sections of Fig. 5A. The
only tricky adjustment is that of the
variable neutralizing condenser C.,
Without equipment for adjustment,
this condenser can be set using a re-
ceiver. Normal procedure is to tune
the plate and grid slugs to the proper
channel with C: set at minimum ca-
pacity. The hooster will oscillate as
the second slug is brought to reso-
nance, C:is adjusted (higher capacity)
until the oscillation stops. This is the
point of maximum gain, but not that
of best noise factor. Adding more
capacity to C: will result in lowered
gain and internal noise.

In making bifilar coils only one
slug is used and both sections of the
coil are wound on a common form.
The center or r.f. ground point of hoth
coils is located at one end (the other
taps are one turn down), and the
windings *“criss-crossed” at opposite
sides of the coil. This method has
been employed in the interests of
economy rather than engineering per-
fection. Since at any instant opposite
sides of the coils are 180 degrees out-
of-phase, a small voltage cancellation
occurs at the crossover points of the
individual windings. The arrangement
assumes that tube and distributed
capacity is equal across the four sepa-
rate coils involved.

Production tubes and coils cannot
be held to these exacting tolerances,
and small circuit unbalances occur
which vary the amount of effective
feedback controlling the circuit gain
and bandwidth. Tunable boosters
definitely have their place in multi-
channel areas, but do not represent
the ultimate in engineering design.

Probably the best approach to sig-
nal preamplification is to design the
booster for a specific frequency and
to incorporate proper circuit parame-
ters for low noise and high selectivity.
Single-channel boosters have recently
become popular in fringe areas due
to their improved performance vs the
tunable types. A booster operating
at a single frequency has the advan-
tage of controlled feedback, which di-
rectly determines the amount of gain,
and the all-important noise factor.
Since the plate and grid coils can be
designed for optimum “@.” selectivity
can be predetermined. When the
booster is attached to the TV receiver,
the plate and grid slugs may be ad-
justed to balance out the reactive com-
ponents of the transmission line, re-
sulting in better selectivity. The cir-

Fig. 7. (A) Typical cascode type booster amplifier circuit using one of the new
dual-triode tubes developed for this application. (B) High-band coupling circuit.

PLATE OF ATHODE
Via Vig
[ |
s L3 Le
Ci= 20puta.
Li- 4 TURNS #203/18" DIA,

Ry=—100,000 ohm, Y3 w, res.
R—500 ohm, V3 w, res.
Cy, C—5 ppfd, cond.
Cs, C,, Co—500 ppufd. ceramic cond.
Li—Ch. 2.6 3 1. #20 hook.up wire.
Ch.7-13 2 1. 3£20 hook-up wire.
L—Ch 2.4 101 #20c¢n.
Ch.5-6 81t #20en.
Ch.7-13 31 $£20en.
Loy L—Ch. 2-6 17 ¢ H#20 en.

Le—Ch. 2-4 121t $#20 cn.

L., Lg—16 t. £28 cc., 3/16” form.

)
Ch.7:13 B, 220 en.

Ch.5-6 91 $#20cn.
Ch.7.13 41. 120 en.
Le—Ch. 2-6 31 320 en.

Ch.7-13 21, 20 en.

V,—6BK7 tube
Note: Li-L, wound on ¥, x2” form. Slugs
are ¥3” x Y4"” threaded for form.
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cuit of Fig. 5B is supplied with values
for single-channel design.

In the quest for extended television
reception, mast-mounted equipment
has been used extensively in fringe
areas. Circuitry is the same as that
of the receiver booster with the ex-
ception of the power supply. In the
case of mast-mounted equipment, a
maximum of twenty-four volts is per-
mitted on transmission lines under the
national electrical code. This means
that the power supply at the receiver
must be capable of overcoming the
resistive loss of the transmission line
and still deliver twenty-four volts to
the mast-mounted booster. Variable
supplies are necessary to insure prop-
er operation of such external equip-
ment. Fig. 1A is a popular mast-
mounted booster, and Fig. 1B a varia-
ble power supply. Fig 6 is a com-
mercial method for employing a com-
mon transmission line for both the
power and r.f. signal without loss to
either,

Mast-mounted equipment has two
distinet advantages over single-chan-
nel boosters installed at the receiver.
Noise picked up by the transmission
line is overridden by preamplification.
The r.f, losses of the transmission line
are minimized by the higher signal-
to-noise ratio at the booster output.
Comnion 300-ohm polyethylene twin-
lead has an average loss of 1.2 db per
100 feet on the low channels, and 3.2
db per 100 feet on the high.

Incorporation of cascode r.f. ampli-
fiers by set manufacturers has created
quite an interest in the industry for
improved receiver front ends. These
sets show much better pickup in areas
of weak signal level. This may be
directly accounted for by the quieter
operation of the cascode r.f. stage.
However, if a comparison is made
between the cascode circuit and a
properly designed push-pull triode
amplifier, the difference would be
barely noticeable. Push-pull ampli-
fiers were never extensively used by
set manufacturers mainly because of
mechanical circuit complexity. The
cascode circuit, on the other hand,
adapts itself nicely to pentode cir-
cuitry.

Fig. TA is the schematic of a com-
mercial version of a cascode amplifier.
The controlling element in this
circuit is the feedback condenser C..
Positive feedback is accomplished
from the plate-to-grid circuit. The
grid circuit “Q” and the first stage
gain is controlled directly by this
feedback path. As with the circuit in
Fig. 5, noise and gain go in opposite
directions, and the value of C,is a com-
promise between the two, The inter-
stage coupling transformer is impor-
tant in the design of low-channel
cascode boosters, as the parallel coils
L, and L; (in shunt) represent a
broadband tuned load. Throughout
Channels 7 to 13 the input impedance
of the grounded-grid stage is of such
a low value that the coupling arrange-
ment of Fig. 7B is recommended.
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n build @ better cor radio repair business
with the help of Delco Radio and here is why: neorly
one-half the cars that pass Delco Radio-
eqnipped; Delco Rodio © i
Deico Radio original equipmen

universal repIQCement ports; Delco alone

|
you with @ complete and comprehensive
Service Manud hly issues of "Testing Tips, ©

| plus mont
bulietin giving t t facto

he very lates
testing N repairing Delco <oF radios—even
sensational new "Favorite Station” Signc\-Seeking model!
15 get this start toward G better ¢

ar radio repair
Lusiness YOu need only be on the Delco Radio
d only get foge

ther with your

Yes, You <0

the

t=am-—Yyou nee
Motors Electronics Distributor.
DELCO
RADIO

nearest United

@ Don't delay . -+ act today!

DELCO RADIO

OMO,INDI ANA

DIVISION OF GENERAL MOTORS CORPORHION,KOK
o
A GENEAAL MOTONS PRODUCT | == S, a yNITED MOTO8S NG

S WHOLESMERS EVERYWHERE

DISTRIBUTED BY ELECTRONIC
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Nobody, but NOBODY Beats

CONCORD
Low LOW Prices!

RECEIVING TUBES
60% OFF LIST PRICE!

All Standard Brands—BRAND NEW--Boxed—
uaranteed

W30 0 2 2 20 3 e X 2 e 3 0k ok o ok o o

200 2 2 3 o 2 o2 3 3 0 6 3 0 3 0 3 3 0 2 2% N

Type 3 Net Type Net
1B3GT .. .81 L...% BB INT .. ... S .88
IMZGT .. s . LT ez
L4 . 1.16
iL6 .72
1NS: 96
1R3 .3 62
185 . 1.16
174 8 1.00
1TS o 76
1%24 X 1.00
3Qs .6 .76
354 H 74
ve . -8 .74
sueG . 1co
SV4G . . .22
SY3IG . . .6 .64
SY3GT . .. .0 100]|18BG6! 2.40
6AB4 .. BO 6KGGT .64 19C8 1.26
6AGS | G_ . 1.25 28BQEGT | 1.36
6AKS 1.42,28L6G .68
GAKE sa_ ... .s8|2szs .66
6ALS 72 6SA7GT 7425260 .84
6AGS $J7 .... .6GJISAS ‘72
SK7 ..., .66 35CS 80
68 65K7GT .74 |35L6GT 68
84 6SLIGT 98|35Wa .50
€2 6SN7GT .. .BH|3RZSGY (. [s0

72 6SO7GT .. .60 AN s 180 o
6T8 . . ... 11Gl=0Es ..., ‘8o

62 6V6AT ... .B0|EZOLEGT .. 684

28 6WeGT TAl117L7 .0 1756 4
76 6W6GT BRI117Z3 1. 62

8X4 6% 1ETZEGT . 1.00%

80 6XSGT & *

1.00

*

*

NATIONAL TURRET

BOOSTER :’

Finest turret ever designed. 4r
Iuillt-in Power supply. Brand

Rl 10%

+«

ew!
i Lots of 6. . ..

Lots of
3....930.93 ea.

Singly ..511.85

-
»

¥M 2-SPEED
RECORD CHANGER

9 With automatic changer and
sJrshut-off. 3313 and 78 RPM.

+r Positive intermix of 95
910", 12" records ]8'
o Jam proof!
3/2-INCH PM SPEAKER
Heavy Alnico Magnet. sl 09 ea.

Singly, each $1.19 lots of 3

Aok S o e X o 2 3 b X
HE

34 23 0 2 3 o 2 3

CONGORD TUBE BRITENER X

Improves ¢MissiOn by increasing fil.

temp. Extends Pix en.
tube life. ].‘g fots of 3

¥y Singly, ea. $1.5%

2 ok 2k b o

CASCODE TUNER

YrStandard €oil. Model 2032. Long ‘;‘_
Wshatt. Easily adaptable for any

W intercarrier or split sound with
drsound take-o# transf. Complete

K with instructions. ea
: Sinaly, ea. $19.95 1895 o™ 2
Famous Make

% 10-ELEMENT CONICAL
Plastic Base

Single Bay
RECORDING TAPE

5308, |Firce quatity 1200 1.
— reel.

Stacked
ea.
lots of 12
.

5.99..
Singly, ea. %2.10

33 32 ok o 3 33 3 3 3 o

lots of &
Singly $6.49 ea.
High quality, heavy ghuge
aluminum.

RADIO CRAFTSMEN—HI-FI

For IMMEDIATE DELIVERY

22 2 2 o

Model C-400 Amplifier
:AH C.0.D.’s 25% Deposit—Minimum Orders; 35.00

*

¥ CONCORD RADIO

* 53-P Vesey Street, New York 7, N. Y,
Phone: Digby 9-1132

——— — ————— —————— —— ——
CONCORD, 33:PF Vesey St., N. ¥. 7. Dept. N4 =
Please incfude my name on your special bargain l

NEVEVRVEVRNDRVRAGVEIETE 'S 33 1 S

*k

matiling list. Free of charge.
Name . .

I

|

|

I Address. ... . B R I
[ .

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.

STATE

California
L]

Idaho
Illinois
Kansas
Kentuchy

Massachusetts

Minnesota
”

Missouri
n
"
Montana
n
Ll

New Mexico
New dJersey
New York

]
North Dakota
Ohio

Pennsylvania
"

South Carolina

Texas

Wyoming
Hawaii

Note: Dayton’'s WONE-TV (Channel 22
{February listing)

*ERP = (effective radiated power).
application files and subject to change; except where included in calls

cITy

Salinas
Stockton
Boise
Chicago
Hutchinson
Liouisville

Northampton

Rochester
St. Cloud
Kansas City
St. Liouis
Springfield
Billings
Butte
Great Falls
Santa Fe
Atlantic City
Jamestown
Kingston
Fargo
Sandusky
Easton
Harrisburg
Hazleton
Pittsburgh
Pittsburgh
Pittsburgh
Greenville
Beaumont
Dallas
Galveston
Houston
Houston
Lubbock
Lubbock
San Angelo
San Angelo
Waco
Wichita Falls
Wichita Falls
Wichita Falls
Bellingham
Spokane
Spokane
Tacoma
Tacoma
Yakima
Yakima
Green Bay
Madison
Madison
Neenah
Oshkosh
Cheyenne
Honolulu

such as KKTV or WTVT.

. FREQUE .CY POWER
CALL**  CHANNEL e Video*
KICU 28 554-560 105
KTVU 36 602-608 145
KGEM-TV 9 186-192 32
WHFC-TV 26 542-548 220
KTVH 12 204-210 115
WLOU-TV 41 632-638 240
. o 36 602-608 21.5
KROC-TV 10 192-198 105
WJON-TV 7 174-180 235
KCTY 25 536-542 93
KSTM-TV 36 602-608 275
KYTV 3 60-66 61
. 8 180-186 12
KOPR-TV 4 66-72 14.5
KFBB-TV 5 76-82 9.5
2 54-60 54
. . . 52 698-704 20.5
WJTN-TV 58 734-740 100
WEKNY-TV 66 782-788 25
WDAY-TV 6 82-80 70
WLEC-TV 42 638-644 18
WGLV 57 728-734 125
WTPA 71 812-818 220
WAZL-TV 63 764-770 98
WTVQ 47 668-674 230
WENS 16 482-488 89
WXJF-TV 53 704-710 260
WGVL 23 524-530 22
KMBT 3l 572-578 31
e 23 524-530 220
KTVR 41 632-638 230
B 23 524-530 175
KNUZ-TV 39 620-636 100
KLBD-TV 11 198-204 92
KDUB-TV 13 210-216 31
KTXL-TV 8 180-186 11
KGKL-TV 3 60-66 6.4
KANG-TV 34 590-596 5
KFDX-TV 3 60-66 80
KTVW 22 518-524 18.5
KWFT-TV 6 82-88 22.5
KVOS.TV 12 204-210 16
KHQ-TV 6 82-88 100
KXLY-TV 4 66.72 100
KTNT-TV 11 198-204 29.5
KMO-TV 13 210-216 118
KIMA-TV 29 560-566 55
KIT-TV 23 524-530 22
WBAY-TV 2 54-60 100 ‘;
............ 33 584-590 16.5
WKOW-TV 27 548-554 87
WNAM-TV 42 638-644 15.5
WOSH-TV 48 674-680 1.31
KFBC-TV 5 76-82 5.2
KGMRB-TV 9 186-192 35
now has call letters WIFE
**Call letters without TV suffix from
..=Call letters to be announced

wwWw americanradiohistorv com

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

yougr Futare in
the niw warld of

ELECTRONICS

OU CAN plod aleng for years, getting a paliry
increase now and then, enjoying little security,
finding your work dull and drab.

Then something happens,  Things look up.  You
become more confident. Your carnings rise.  You feel
more important.

“Luck,” some may say,

“Contacts.” others may suggest.

But in your heart. you will know the answer: “I'rain-
ine.”  And it all may have started the moment vou
filled out a coupon requesting a copy of a free hookler
named “Your Future in the New World of Eleetrc nics.”
From this data you get knowledge of where you stand
in Electronics.  Tremendous expansion leaves this
gigantic industry pleading for trained men. In the
defense build-up alone, more than $7 billion in clec-
tronies contracts have been

4= The data that Launched Thousands

of Careers is yours FREE . ..

to show

HOW YOU CAN BE SUCCESSFUL IN
RADIO =TV =ELECTRONICS

for the Armed Serviees.  Leading firms choose CREI
courses for group training in eleetronics at company
expense. among them United Air Lines, Canadian
Broadeasting  Corporation, Trans Canada  Airlines,
Sears, Roebuck and Co., Bendix Produets Division,
All-American Cables and Radio. Ine., RCA Victor
Division, and Mochlett Laboratories.

CREI courses are prepared by recognized experts,
in a practical, easily understood manner. You get the
benefit of time-tested materials, under the personal
supervision of a CREID Staff Instructor, who knows
and reaches you what industiry wants, This is accom-
plished on your own time, during hours selected by
you, and controlled by your own will power. This
complete training is the reason that graduates find
their CREI diplomas keys-to-success in Radio, TV and
Eleetronics.  CREI alumni hold

awarded. By 1960, the radio-
electronics industry should do
no less than 10 billion dollars
per year, not counting military
orders.

Today there are over 50,000
radio-equipped police cars; an

twice a mon h.

CREI resident instruction (day or night) is
offered in Washington, ). C. New classes start

VETERANS: If you were discharged after
June 27, 1950—let the new G.I. Bill of Rights
help you oltain resident instruction. Check
the coupon for full information.

top positions in America’s lead-
ing firms. At your service is the
CREI Placement Bureau, whiech
finds positions for advanced stu-
dents and graduates.  Although
CRE1 does not guarantee jobs,
requests for personnel far exceed

even larger number of taxis are
radio equipped (at least 63.000) ; 28000 civilian jlanes
have radio; 27,0000 American ships have radio; there
are 9,200 industrial radio network installations.

Today there are over 100.000,000 radios in use.
There are over 20,000,000 TV sets and 129 TV stations
in operation. 144 new stations arc under constrt etion
and 812 more TV station applications are awaiting
FCC aetion. Countless positions must be fille I—in
development, research. design, production. testing and
inspection. manufacture, hroadeasting. telecastinz and
servicing, To fill these posts, trained men are needed
—men who somewhere along the line take tine 1o
improve their knowledge, their skills,. Men who,
today, perhaps, tuke two minutes to send for a hooklet.

“Your Future in the New World of Flectrenies”
shows you how CREl Home Study leads the way 1o
greater earnings through the inviting opportunities
described above.

However, CREL does not promise you a “saap.”
With an aceredited technical sehool such as this. you
must study 10 convert your ambition into teelnical
knowledge you can sell in the fabulous Eleetronies
market.

Since its founding in 1927, CREI has provided thou-
sands of professional radio men with teehnical ¢ duca-
tions. During World War II CREI trained thousands
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current supply.

Now is the time of decision for you. Luck will not
propel you forward unless it finds you trained. Con-
tacts won’t hbudge you an inch unless you have the skill
to back them up. The answer is: Technical Training
.. . and willingness to learn.  Together they will
bring you inereased earnings in this new Awge of Elec-
tronics.  Fill out the coupon and mail it now., We'll
promptly send you your free copy of “Your Future in
the New World of Electronies.” The rest-—your future

is up to you.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 114, 3224 15th St., N.W., Washington 10, D. C.

F
Send booklet **Your Future in the New World of Electronics'® and course outline. E

CHECK O Practical Radio Engineering [J Aerenautical Radio Engineering
FIELD OF {0 Broadcast Radio Engineering (AM, FM, TV)

GREATEST [ Practical Television Engineering

INTEREST DTV, FM & Advanced AM Servicing

s Name ... e
H

SStreet ... b
:

R City....... Zone State

= Check Residence School Veterans

H
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AN ALL

USH-PUL

AMPLIFIER

By E. R. GAINES, wsLw

Method of providing the requisite out-of-phase voltage

without resorting to usual vacuum-tube phase inverter.

very popular systems for obtaining

out-of-phase voltage for driving
push-pull audio amplifiers.  Their
shortcomings may be one or all of the
following: low gain, unbalance, dis-
tortion, and the fact that any hum in-
troduced in the circuit prior to or at
the phase inverter is fed out-of-phase

VACUUM tube phase inverters are

to the grids of the push-pull output
stage resulting in 60 or 120 cycle out-
put.

An excellent remedy for this head-
ache is the elimination of the tube-
type phase inverter and the utilization
of push-pull stages throughout the
amplifier. OQut-of-phase voltage is ob-
tained by applying the audio signal to

TO AvC. RECTIFIER

_T_|00p ptd.

82

LF. TRANSFORMER 4

100ppta. L

o |

==
100pptd.

REAR VIEW
CRYSTAL
CARTRIDGE

BROKEN
GROUND STRAP

SHIELD CONNECTED
TO CARTRIDGE SHELL
AND AMPLIFIER
CHASSIS

Fig. 1. (A) Detector circuit to permit radio to drive any amplifier with push-pull
feature. (B) Driving the amplifier by means of a crystal pickup uses this circuit.

Fig. 2. Circuit of the author’s experimental amplifier using dual potentiometers.

R{-R,—Dual 2 megohm pot. {Seec text)
Ray Re—4700 ohm, Yy w. res.

R.. Re—220.000 ohm. Y3 w. res.
R-—10.000 ohm, 1 w. res,

Rp. R\;—500.000 ohm, Y3 w. res.

Ra. Ryo=—1500 ohm, Vs w. res.

R, Ryx—47,000 ohm, l/f w. rées.

Ry Ry:—270,000 ohm, V3 w. res.

T mz 2‘/‘33 e
RS 3 m) ce
A6 | af )
r '
vi e
6SL7 e _E" 6SN7 R4 h
A — — ce 0
PUSH-PULL NlE T = o L cE
INPUT ---- | - L coi
> [ nr = = b —
N
il 3 [ Ll
A 3 3
\ A3 R4 93 Fas  Faod _'\_-"’_'
\ \‘ E Rt 3
\ 5
S—
V4
[ i I ¥ 243
DUAL 2 MEG. POT
— I*
> R'Gij?'
+300v.~ SIVAL 2A. 2SVAC CT

Rie—330 ohm, 10 ». wirewound res.
C\—10 ufd., 350 v. clec. cond.

o, Cg, Cy. Ci—.1 pufd.. 400 v, cond.
Ty—Ouiput trans, 5000 ohms plate-io-plate 1o

¥ule
V—65L7 tube
V—65N7 tube
Vi, Vi—243 tube

opposite ends of a centertapped re-
sistor or alternately to a dual poten-
tiometer, which also serves as a vol-
ume control. Apart from the excellent
balance obtained (which is dependent
on the precision of the dual potenti-
ometer), the push-pull stages convey
the hum picked up in the circuit to
the grids of the output stage in phase
and the 60 or 120 cycle component
has a pronounced tendency to balance
out in the primary windings of the
output transformer.

Fig. 2 is a diagram of an amplifier
constructed by the author using a
potentiometer phase inverter and
push-pull stages throughout, It is in-
deed a high-fidelity amplifier which is
relatively inexpensive-——but the most
interesting results observed were ob-
tained when the gain control was set
‘“wide open” and the ear was placed
near the 15" speaker (bass reflex en-
closure)—no hum could be heard! Try
this on any amplifier. Good results
could be obtained without any shield-
ing at all-—just twisted hookup wire
running from the audio input source
to the amplifier; however, shielded
wire is recommended at this critical
point,

A detector to enable the builder to
use a radio to drive any amplifier with
push-pull input provisions is shown in
Fig. 1A. A crystal pickup can be used
to drive this amplifier provided neither
of the two “hot” terminals is grounded.
(Fig. 1B). Many of the later model
cartridges are grounded externally by
means of a clip and present no prob-
lem, while some of the older crystal
cartridges have the ground strap lo-
cated in a conspicuous place and it
can be removed easily.

Tone controls present no problem
except a slight increase in cost. Du-
plicate halves are required for each
side of the circuit and dual potentio-
meters should be used. No tone con-
trols were used on the experimental
amplifier in Fig. 2 as the response was
essentially flat from 20 to 20,000 cycles
and the reproduction sounded excel-

lent. 50—

Fig. 3. Circuit diagram of the power supply.

n

L0 sve

nrv. L]
AC

C\—8 pfd., 450 v. elec, cond,

Cy—dq0 pfd., 450 v. elec. cond.

Fi—117 v. line fuse

T ,—DPower trans. to supply 2350 to 300 ». d.c.
@ 200 ma.; 6.3 v. cenlertapped @ .9 amp.;
Sv. @ 2 amps.

T.—Fil. trans, 2.5 v. centertapped @ 5 amps.
(used for 2A43%s) A

CH,. CH.—8 hy., 200 ma. filter choke (Merit
C.3196)

V—35V4 tube
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MANUALS SHOW YOU HOW,

Here is visual proof of the top-dollar value offered only by Heathkits. Think of the tests made
possible through the use of w.uggested combinations as shown below. When more instruments are
required, additional Heathkits can be selected from the greatest kit instrument line ever offered.

PLANNING YOUR SERVICE SHOP

BY JOHN T. FRYE

Here is complete first-hand informa-
tion written in a refreshing av thorita-
tive style by a tnan with over a quarter
century of experience in riudio and ‘1'V
work. In this booklet John 1. Frye
discusses all factors involved in estab-
lishing a service business. (‘onsidera-
tion is given to the type of | usiness
location, selection of tools anc instru-
ments, hookkeeping procedues. job
records. business promotion, and other
similar suhjectz. Full explanation of
the method used in computing service
charges and how to estahlist a rate
which will insure a fair and profitable
return on your investment will prove
very helpful. This booklet is available
to Heathkit customers at no charge.
Write for your free copy.

ESTABLISHING THE INDUSTRIAL
ELECTRONICS LABORATORY

BY LOUIS B. GARNER, JR.

A service offered by the Heath Company
for the direct assistance of those involved
in laboratory work. !'n this booklet. by
l.ouis B. Garner, Jr., full consideration
has been given to all factors required in
establishing an electronics lahoratory.
Inforiation regarding the type of labo-
ratory—laboratory layout—space allot-
ment —lighting and service facilities—
personnel —heating and air corulitioning,
etc. Work benches, as well as other de-
tails such as desks, shelves, cahinets,
drafting tahles. stools. ete.. are discussed.
‘I'hia valuable booklet is offered to
Heathkit customers at no charge. Write
fur your free copy.

BASIC SER

VICE SHOP

Thia group of inatruments represents
a typical combination of basic teat
equipment required for RRadio and
TV service work. Here ia emphatic
proof of the tremendous economy
offered only by Heathkits. Seven
basic equipment items for less money
than the price quoted for a single
commercially available instrument
such as a peneral purpose oscillo-
scope. A serviceman can easily
assemble this entire group of insiru-
ments in 45 actual working hours.

KITS

Oscilloscope
VIVM
Signal Generator
Signal Tracer

Tube Checker

TV Picture Adaptsr
High Voltage Prole

LABORATORY

This combination of eleven typ-
ical instruments, required for any
Electronics Laboratory. clearly
illustrates the economy offered
by the purchase of Heathkit

Oscilloscope
Voltage Calibrator
Electronic Switch

VIVM equipment. Practically an entire
AC VIVM basic laboratory for the price of
Powe! Supply one piece of factory built equip-

ment. These instruments can be
assembled by a laboratory tech-
nician in approximately 55 actual
working hours.

Decade Resistance

Decade Condenser

Resistance
Substitution Box

Audio Oscillatw/

Additional information regarding these instruments will be found
on the following pages. Write to the Heath Company for a free

catalegue listing all Heathkits —schematics —specifications and

applications.

NTTERYE

ROCKE INTERNATIONAL (ORP

1) €. 400n 3T
NEW YORX CITY (16)
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NEW Fearsitce *'Q” METER KIT
$3050

e A HIGH QUALITY Q METER AT LOW COST.

Meosures @ and in-
ductance of coils.

Measures @ and ca-
patity of copatitors.

@ First Q METER within the
price range of all.

® Read Q’s of 0-500 di-
rectly on calibrated scale.

® Stable oscillator supplies
R.F. frequencies of 150 ke to
18 megacycles.

@ Calibrated capacitor with
range of 40 mmf 1o 450 mmf
with vernier of =3 mmf.

® Simple, eosy operation.

® Can be used to measure
small inductances or capaci-
tors.

® Meosures Q of conden-
sers, RF resistance and dis-
tributed capacity of coils.

® Measures capacity by
substitutian, capacity by
resonance, inductance by
resonance.

@ Slanted panel for

venient operation,

con-

Slont foce cobinet fou
ease in reoding the
meter.

MODEL QMm-1

SHIPPING
2. LBS.

Another outstanding example of progressive HEATH-
KIT engincering. Now a highly Jesirable Q METER

within the price range of all laboratories, schools and
experimenters. No longer is it necessary to deny your-

self the many measurement advantages offered by this instrument.

Use the new HEATHKIT Q METER for the following simple basic measurements: € apacity
by substitution, capacity by resonance, inductance by resonance and Q at the OPERATING
trequency all can be read on the calibrated scales. The method used to obtain information re-
garding the @ of condensers, RF resistance. distributed capacity in coils, etc.. is only slightly
more involved. In the HEATHKIT Q METER, the generated RF signal is coupled through a
cathode follower and injected across a low impedance condenser which is included in the
resonant circuit under test. Large 4127 50 microampere Simpson meter reads Q directly. The
resonating condenser and vernier condenser are Calibrated in mmf tor substitution method
capacity tests. The resonating condenser is also calibrated in effectuve capacity f0r resonance wsts.
The inductance calibration serves for rapid determination of the approximate inductance ot a
coil. The HEATHKIT ( METER has a gencrator frequency range of 150 ke 1o 18 megacycles.
Vernier capacity covers = 3 mmf and the resonating condenser is calibrated from 40 mmt w©
450 mmf actual capacity or 40 mmit 1o 350 mmf etfective capacity. Meter reads Q directly up to
250. Higher and lower full scale readings can be obtained by varying the injection voltage levels.

The entire kit consists of 12AT7, 6ALS, 6C4, O3 and 6X5 tubes. 50 microampere Simpson
meter, power transformer, cabinet and all other parts necessary for construction as well as in-

structions for assembling, testing and operation of the completed instrument.

#earikee DECADE
RESISTANCE KIT

The HEATHKIT DECADE
RESISTANCE KIT is widely
used by schouols. experiment-
crs and laboratories because
of the extremely wide resist
ance runge offered and the
usetul, dependable service
provided. The DECADE con-
sists of 5 roury 2 deck ce-
ramic  walter switches  with
silver plated contacts and twenty | %
precision fesistors i a circuit which
provides the resistince range of 1 ohm
o 99.9¢ )9 ohms in | ohm steps. The
HEATHKIT DECADE RESISTANCE
KIT is simple to construct and is
housed in a beautiful polished birch
cahinet with an atcracuive panel. The
DECADE will turnish years of accu
rate trouble-free service.

Individual decade sections of above
can be purchuscd separately tor special
applications,

K‘k
é
N

WT. 4 LB

{19.5

*

MODEL DR-1
SHIPPING

B

NEW #eatttct DECADE

CONDENSER KIT

Extremely unseful in all experi

mental and dJesign work such as
determination of condenser

values for: compensating net-

works, fitters, Dbridge imped-

ances. tuncd circuits, etc. Uses af!

precision silver mica condensers

within 1% accuracy. Values

run in three decades from 100 MMFD to
.11 MID in steps of 100 MMFD.
Smooth acting, positive detent, highest
quality ceramic wafer switChes make all
capacitor values easy © set up and keep
losses to a minimum. Low loss dielectric
terminal board mounts on outside of pancl
tor easy cleaning. Heathkit binding posts
accommodate a wide viricty of test leads
Comes complete with all parts, including
polished birch cabiner,

Individual decade sections of above can
be purchased separately,

MODEL DC-)

SHIPPING
WT. 4 LBS.

s16°°
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OSCILLOSCOPE KIT

o NEW WIDE BAND VERTICAL AMPLIFIER == 2 DB 10 CYCLES TO 1 MC.

Direct plate ¢on-

vlation tests.

Displays TV
sync pulses !
\ correctly.

Good squore wave
tesponse ot 100 ke.

® New wider band vertical
amplifier = 2 db from 10 cycles
to 1 megacycle useful to over
5 megacycles.

® High sensitivity in wvertical
amplifier. .025 volts RMS per
inch deflection,

® New 3 step input attenuatar
input ranges X1, X10, X100.

® Terminal baard and rear
cobinet apening pravisions for
direct connections ta deflecting
plates,

® Newly styled formed and
ventilated gluminum cabinet.

® Wide bond sweep generator,
15 cycles 10 over 100 ke. will
synchronize with 5 megacycle
signal.

® 10 tube circuit featuring push
ﬁull operation of vertical and
orizontal amplifiers.

o the instrument included
® Internal synchronization on

either positive ar negative

nections for mod: ODEL O-8

SHIPPING
Useful 16 5 me. WT. 29 LBS.

3

Proudly announcing the new 1953 HEATHKIT
Model O-8 OSCILLOSCOPE featuring che finest
performance cver offered in this extremely popu-
lar kit instrument. Improved wider band verrical
amplifier featuring a ne'v 3-step input atenuator
affording smooth contrl of the excelient .025
volts per inch vertical ensitivity. Possibility of
overloading the vertical inpur circuit is mini-
mized. Greater band width in the vertical chan-
nel is a decided advantge to TV service men. Permits clear observation of all TV sync pulse derail and
excellent square wave seproduction over 100 kc. A handsome. ventilared cabinet with smooth rounded
corners and a snug fitti g drawn panel adds to the smarily styled professional appearance. Longer life is
assured through cooler instrument operation. Push pull output stages in bhoth vertical and horizonral
amplifiers for balanced detlection of the spot. All of the many fine features of the previous model have
been retained. Rear cab.ner access 10 rerminal board for direct connection 1o CR plates. The entire kit of all
10 tubes. parts, cabiner and panel as well as dewiled construction manual for assembly and operation of

peaks.

® Reproduces faithfully the
front and back porches of TV
sync pulses. Excellent square
wave reproduction to over
100 ke.

® Cptional Intensifier kit
available for 2200 volt oper-
ation.

™.

»

ﬁ‘eatééd’ DEMSOCD?.IFI..EATOR PROBE KIT

Trouble shooting or aligning TV, RF, IF and video stages requires demodu.
lation of high frequency signals before Oscilloscope observarion. The
HEATHKIT SCOPE DEMODULATOR PROBE KIT was speciically de-

No. 337 veloped for this application. Ket consists of a probe

SHIP WT. 1 LB.

housing, crystal diode detector circuit, shielded cable
and spade lugs Assembly is simple and the probe will

$ 4.50 quickly prove its usefulness as an Oscilloscope accessory.

NEW Teathtct
VOLTAGE CALIBRATOR KIT

| 3 ey MODEL VC-1
‘ L SHIPPING 59. 50
o WT. 5 LBS.

Q s

Use the Hearhkit Volrage Cali.
brator with your oscilloscope to
measure peak-to-peak TV com-
plex waveshapes. TV manu-
facturer's specifications indicate
correct peak-to-peak  voltages
and this kit will permic making
these imporiant measurerigents.

A big help w engineers in circuit work Makes peak-tc-peak
voltage measurements of complex waveshapes of all kinds  Flae
topped semi-square wave ourpur of calibrator assures fast anc easy
measuremene of any voltage between 01 and 100V peak-to pesk.

The Voltage Calibrator can remain connected to your oicillo-
scope at all times for instant use. “'Signal” position connects gnal
under study directly through calibracor and inro scope input ircuic
for direct observation. Eliminates transfering leads from calibrater
A wonderful scope accessory.

A few dollars spent for this accessory will
increasc the usefulness of a scope im-
measurably  An electronic switch will
open up a whole new fcld of scope ap-
plications for you. The §-2 allows TWO
SIGNALS 0 be obscrved at the SAME
TIME —— ¢his important feature allows
you 10 immediately spor phase shift, clip-
ping. distortion, crc The two signals un-
der observation can be superimposed or
separated for individual study Each sig-
nal input has an individual gain control
for properly adjusting scope trace pat-
rerns. Has both coarse and fine frequency
controls for adjusting switching ¢ime
Multivibraror  switching  frequency s
from less chan 10 ¢ps to over 2000 cps
in three overlapping ranges. Kit comes
complete including 5 tubes. power trans-
former. all controls. instruction manual,
ctc Ervery scope owner shonld have one!

Hearhtit
ELECTRONIC SWI.TCH KIT

MODEL s-2
SHIPPING
T. 11 LBS.

$19.50

. " I
ROCKE INTERNATIONAL CORP,

P 13 40 3T

NEW YORK CITY {18}
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Heathkil”

VACUUM TUBE

1 Volt on
Heathkl VIVM. -.’

1 Vol on
§ Vol iypes

® New 1'2 volt low range
qives over 2" of scale per volt
instead of less than 34~ found
on 5 volt range type.

® Increased accurocy due
expanded scales.

® New 1500 volt DC high range
gives 50° greater ¢ovérage.
® Seven ranges in all. 1V2, 5,
15, 50, 150, 500 and 1500 volts
DC (1000 velts maximum AC
only).

® Provides proper service
ranges 150 volts for AC DC
work and 500 volts for AC type
service.

@ High input impedance, 11
megohms minimizes circuit
loading.

® Variety of accessory probe
kits available.

to

® 19 precision resistors in
multiplier circuits.
® 200 microampere Simpson

meter.

® Center scale zero adiust,
@ Transformer operated.

o Test leads included.

® New cabinet styling.

o Llarge, c<learly marked meter
scoles indicate ohms, AC volts,
DC volts and DB.

VOLTMETE

e NEW 12 VOLT RANGE ON 1953 VTV

MODEL

Measures AC
and DI

Mearures DC

Measures Ohms

The 1953 Headhkit V-6 VIVM
lowest range has been moved
scale. This gives 315" of actual
covered — that’s
accuracy

And the upper range has be
1o 1300V

for exteaded use

New  vertical chassis mounting  gives added chassis

space for really casy wiring —
about

Simpson 200} microampere metcr movement <om

highly accurate and dependable
and DC voltage ranges
a total of seven ranges for

ohm 10 over | billion chms in scven handy ranges of

veniear multiples ot 10 with no
New panel has tough baked

assembly a Cinch.
Be sure and look over the

inches  per
make your low level measurcmenes faster and with greater

can be rcadily made with new. improved
VTVM — plus readings up to 1000V on AC. Higher ranges

V-6
SHIPPING
WT, 7 1BS.

has improved ranges! The
way down o 1.5V full
scale length tor the 1.5V
rolt!!’ Now you <an

en moved up. Readings up

no tight cerncrs 0 worry

Lles only highest quality components throughout. ) . y
bined with 1€ precision resistors in multiplier circuit insure

00V-1500V.
dso measures resistance from |
X10. X100, X 1000, X10K, X1 Mcg., — all con-
Has Db scalc in red for easy indeatification.

readings
are 0.1.5V.5V-.15V.50V.150V
comentent. accurate I’l.'.lldlllg"

RXI

Instrument

ki

( 1000V max. reading on AC)

o enanrel finith for freedom from scratches and maximum durability,. Modera
styled. formed. compact cabinet with rounded cdges and crackle finish is truly handsome. X
mprchensive, detailed instruction manual with step-by-step instructions, figures, pictorials, et makes

special accessory

VTVA probes below — for added  uscfulness.

Weathkct R. F.
PROBE KIT

— SHIP. WT
X SHIP. WT.
'_ 1ies. s§ §0 265 35 50
% No.309 Rio 358 .
\ E’E&%‘r_l }Slﬁ‘ r]:l;'\g;cof Provides DC multipl
5 ohm YTVAL o 25‘:) cation factor of 100 for

megacycles = 100¢

Heathtcr 30,000 V.D.C.
PROBE KIT

, any 11 megohm VTVM,

Weathki? PEAK TO PEAK
VOLTAGE PROBE KIT

SHIP. WT.
’\\ 2085 sfy 50
No. 338 -
Reads on DC scale of
a It megohm

a
VIVM 5 ke 0 5
megacycle range.

The new Heathkie Batery Tester
measures all types of dry batteries
hetween 144 volts and 150 volts un-
der acrual load conditions. Readings
are made directly on a three-color
GOOD-WEAK-REPLACE scale that
your customers can readily under-
stand. Operation is extremely simple
and merely requires that the teads be
connected 10 the bauery under test.
Only one control to adjust in addition
to a panel switch for A or B battery
types.

The Heathkit Battery Tester fea-
tures compact assembly. An accurate
meter movement and wire wound
control mount in the portable, rug-
ged plastic case.

Use the BT-1 to check portable ra-
dio batteries, hearing aid batteries,
lantern batteries and photo flash gun
batreries.

NEW eartitis”
BATTERY TESTER KIT

MODEL BT-1

SHIPPING
WT. 3 LBS.

Yy A

A new AC VTVM that makes pos-
sible those sensitive AC measure-
ments required by laboratories.
audio cathusiasts and experiment-
ers. Ten full scale ranges of (1.
03, .1, .3, 1. 3. 10, 30, 100 and
300 voles RMS. 10 DB ranges
from —52 to 4 52 DB, Frequen-
¢y response within 1 DB from 20
cycles 10 50 ke, Simpson 200 mi-
cronmpere meter with large plain-
ly marked mcrer scales. Precision
multiplier resistors. Two ampliticr
stages using miniature tubes. A
unique bridge rectificc merer Cir-
cuit and a clcan layout of parts.
Order the AV-2 1to0-

day and hecome ac-

with

instrument.

Heathtct AC VACUUM TUBE
VOLTMETER KIT

quainted _the MODEL AV-2

interesting possibili- THIPPING s 2950
. Jed 1 N

ties offered by this WT. 5 LBS. L]

ROCKE INTERNATIONAL CORP.
13 E. 40t ST
NEW YORK CiTY (18}
antaa o
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Indicates frequency
of energized cirtuits.

of de-energized ) )
tuned circyits. Complete unit eosily

® New GRID DIP METER
with assembled calibrated

microampere meter.
® One hand operation, ex-

high frequency triode in a
Colpitts oscillator circuit.

® AC power transformer

. instruction manus|
operated for maximum

MODEL GD-1

p SHIPPING o e ‘“
Indicates frequency WT. 4 LBS. .

coils. Here is the GRII) DIP METER KIT you have
® Uses quality Simpsan 500 been asking for. This new HEATHKIT instru-

ment is compact  highly sensitive and casy to
use. Housed in ¢ handsome formed aluminum
cabinet—roundec corners—durable oven baked

"’;’"‘e'Y comp ok o""’_’ 2" finish an panel and cabinet. The entire instru.
wide by 3” high by 77 leng. meni can be casily held and operated in one
® Variable meter sensitivity hand. tning accomplished with the thuml

control. wheel drive. This excellent design feature leaves
® Uses newest type 6AF4 the other hand eatirely free for making circuit ) ) ) . )
adjustments. The instrument with many applications — with oscillator energized, use it for finding
the resonant frequency of tuned circuirs, locating parasitics, determining characteristics of filier cir-
cuits, roughly tuning rransmitter stages with power off. and neucrilizing transmitters. Useful in TV

® Continvous coverage and radio repair work for alignment of traps. filwrs. IF stages, peaking and compensation networks
from 2 megacycles ta over within the 2 1o 50 megacycle range. With the oscillator not energized, the instrument acts as an
250 megacycles in 6 ranges. absorption wave nerer and indicates the frequency of radiating power sources. Locates spurious oscil-
® Head phone monritoring lations, as a_relac ve indication of power in various transmiuer stages. cic. Phone jack permits moni-
jack. toring of AM transmitter for determination af radiated hum, audio quality. cte. (Head phones not

included). Complete kit includes plug-in coils, tbe, all necessary parts and detailed assembly and

0 O0P Mrres
o

held and operated
with one hand. s I 9 5 o
[}

eatttc? IMPEDANCE
BRIDGE KIT

MODEL IB-1B

SHIPPING
WT. 15 [BS.

$69°°

The HEATH KIT IMPED-
ANCE BRIDGE is espccially
uscful in educ tional training
programs. industrial laborato-
ries and for exp:rimental work.
Use it for measuring AC and

\ DC resistance vi lue of resistors.
determination of condenser capacitance and dissipation factor. finding coil
inductance and storage factor. electrical measurements work, erc. Quality
components: GR 1000 cycle hummer. GR main control. Mallory ceramic
wafcr silver plated contact-switches—44€a—precision fesistors, cic. The Lusic
circuit is a sclf powered, 4 arm bridge. Choice of W heatstone. Capacitance
comparison. Maxwell or Hay bridge circuits. Resistance fron 10 milliohm
to 10 megohm. Capacitance [0 mmf ro 100 mfd. Inductance 10 microhenry
to 100 henries. Dissipation factor .002 to 1. Storage factor Q) 1 o 1000.
The IMPEDANCE BRIDGE has provisions for external generator use for
measurement at other than the 1000 cycle level. Take the guess work out
ot electrical measuremeness. The HEATHKIT IMPEDANCE HBRIDGE
mounted in a beautiful polished birch cabinet with large casy reading panel
calibrations will furnish years of accurate, trouble free measurement scrvice.

Heathbct
HANDITESTER KIT

The HEATHKIT Model M-1
HANDITESTER fulfills require-
ments for a porable volt ohm
milliammetcr. This kit features
precision 185 resistors, 3 deck
swirch for trouhle free mounting
of pares. specially designed bar-
tery bracker, smooth acting ohms
adjust control, beautiful molded
bakelite case and a 400 micro-
ampere meter movement. S con
venient AC and DC voltage
ranges as follows: 10 - 30- 300
1000 - 5000 volts. Ohms ranges

3000 and 0 - 300,000. DC
milliampere ranges 0 - 10 milli

amperes  and 100 milliam-
peres. The instrument is casily
assembled from complete instruc- MODEL M-1
tions and pictorial diagrams. Tese leads SHIPPING
are included. Carry the HEATHKIT WT. 3 LBS.

M-T MANDITESTER in your tool hox
1t all times for those simple jobs and 5 o
climinate that extra trip tor additional $

o

testing equipment,

IRPOUT aGint

ROCKE INTERNATIONAL (ORP -ma HE
- y -
NEWI:;.‘KG'EI:'V fs) 3

CasuE ARzam. Y g
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NEW

Heathkil”
= ]

> 600 High voltage
> shms output

»

AUDIO GENERATOR KIT

e RANGE EXTENDED TO 1 MEGACYLC
MODEL AG

SHIPPING
WT. 16 LBS.

2o (e |

A new Audio Generator with features herctofore found in
only the most expensive generators. Such featurces as complete
coverage from 20 cycles to 1 Mc — response flat 1 db from
20 cycles to 400 K¢, down 3 db at 600 Kc and down only
8 db ar 1 Mc.

And it has calibrated output . . . Calibrated continuously variable and step attenuator output
controls allow you to casily set calibrated output voltage. Moreover, distortion is less than 4
of 1% from 100 cps through the audible range.

Oscillator section consists of a two stage resistance coupled amplifier (68]7 and GAKG)
utilizing both positive and negative feedback for oscillator operation and reduction of distortion.
Oscillator section drives a cathode follower output power amplifier (GAKG) which isolates the
oscillator from variations in load and presents 2 low impedance output (600 Ohms). Power
supply is transformer operated and utilizes 6X5 rectifier with 2 sections of RC filtering.

An unheatable dollar value — for here is an audio generator with wide frequency coverage,
excellent frequency response, stepped and continuously variable calibrated output, high signal
level, low impedance output, and low inherent distordon.

Heatlkit AUDIO FREQUENCY METER KIT

T

r

A A& py
|I\'ll‘\/\

Low impedance output

High veltage output SRy friouiepE BB,

from 20 cycles to 1
megacycle.

® Improved design —= new
low price.

® Frequency coverage in
five ranges from 20 cycles
per second to 1 megacycle.
® Response flat 1 DB from
20 cycles to 400 kilocycles.
Down 3 DB at 600 kilocycles.
Down only 8 DB at 1 mega-
cycle.

® Five calibrated output
vollage ranges, continuously
varicble 1 mv, 10 mv, 100
mv, 1 v, 10 v.

® Low impedance output
circuit. 600 ohms.

@ Distortion less than .4 of
1% from 100 c¢ycles per
second through the audible
range.

® New HEATHKIT universal
type binding posts.

® Durable infra-red baked
enamel panel.

@ Transformer operated for
safe operation.

® Sturdy, ventilated steel
cabinet.

- The HEATHKIT AUDIO FREQUENCY METER provides a
simple and easy way to check unknown audio frequencics
from 10 cycles to 100 k¢ between 3 and 300 volis RMS, The
instrument features 7 ranges for accuracy and wide coverage.
The meter itself has a quality 200 microampere Simpson
movement and large clearly marked scales. The AUDIO
FREQUENCY METER is transformer operated and features

SHIPPING a voltage regulator wube to maintain c9nsum

WT. 15 LBS. plate voltage on the second stage. Kit sup-

plied complete with all necessary construction

material and a detailed construction manual,

NEW THealhbcl

AUDIO OSCILLATOR KIT Heallkil square Wave

GENERATOR KIT
both sine and square wave cover-

. age from 20 to 20,000 cycles . .. -

» q.)

o

MODEL AO-1

SHIPPING
. 14 LBS.

+24%9

\--q“'a

the use of a thermistor in the second ampli-
fier stage for keeping the output essencially
flac across the entire range.

A cathode coupled clipper circuit produces
goad, clean, square waves with rise time of
only 2 microscconds. Oscillator scction uscs
precision resistors in range muliiplier
circuit for greatest accuracy.

_You'll like the operation of this fine new
N 1.

An instrument designed to com-
pletely fulfill the needs of the
audio engincer and enchusiast
Has numerous advanrages such as
high level output {up 1o 10V ob-
tainable across the entire range),
distortion less chan .69, and low
impedance output.

pecial design fearures include

The HEATHKIT SQUARE WAVE
GENERATOR is an excellent
square wave frequency source with
wide range coverage from 10 cycles
10 100 k¢ continuously variable
This feature makes it useful for TV
and wide band amplifier work as
well as audio experimentation. The
output voltage is continuously vari-
able between 0 and 20 volts. The
circuitry consists of a multivibrator
stage, a clipping and squaring stage
and a cathode follower Jow imped-
ance output stage. The power sup-
ply is transformer opcrated and uti
lizes a full wave rectifier .Circuit

H x

ie

with two sections.of filtering. Another excellent
HEATHKIT value at this remarkable low price.
Kit includes all necessary construction marerial
as well as complete instruction manual for

assembly and operation.

X XY)

MODEL 5Q-1

SHIPPING
WT. 14 LBS.

$29.50

tarak! aGint
ROCKE INTERNATIONAL CORP.
13 E. 40k 3T
NEW YORK CITY (18)
cans avcanw v
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Visunc e SIGNAL TRACER KIT

o NEW NOISE LOCATOR AND WATTMETER CIRCUITS.

MODEL T-3

'y

Both visuo! and aural

indications. SHIPPING
WT.8 LBS.

y ~N
Traces signals from antenna ®

clear through speaker.

® Permits visval signel obser-
vation as well as avral aper-

ation.

@ Two separate input channels.

8 Tremendous; RF thonuel' sen- The new HEATHKIT VISUAL AURAL

oy peayew bt =l SIGNAL TRACSR represents one of the

g (SSiEiion) e recenver most convenicnt ind useful inscruments the

.ps,_.,',um., high gain RF and service man can use in AM, FM and TV

low gain audia channels. service work. The: electron ray beam indicator constantly monitors both

® A ynique ond useful noise input channels for visual observation of the signal. Now, sce and hear

locater circuit. the signal level for easier cstimation of signal serength and Bain per stage

@ Built-in calibrated watt- in a receiver circuit. Separaie high gain channel and special shielded

r:e'l,':w'k separate shiolded demodulator prote for RF circuit work. Low gain channel for audio circuit investigation and for use
prabes for RF and audio appli- as a noise locater. In this feature, approximately 200 voles DC is applied to a suspected circuit component
cation. and the action of the voltage in the component can be seen and heard 1o determine satisfactory opera-
@ Additional test leads sup- tion. This feature alone will prove cremendously helpful in locating the source of objectionable noises
plied. in coils, transforiners, resistors, condensers, cold solder joints, controls, etc. A convenient wattmeter
. s“b“"“"°;‘ Ly “"I‘!*'.' :,:d permits rapid preliminary check for voltage distribution circuit breakdown as well as transformer failures.
:::z:’:";";:: ot Tremavel Use the T-3 as a universal test speaker and substitution transformer and save service time by eliminating
in service work the nccessity for speaker removal on every service call. Additional service uses are:as a utility amplifier
® Utility amplifier. Check rec- for checking the curput of record changers, tuners, microphones, instrument pickups, etc. Separate panel
ord changers, tuners, micro- terminals permit utilization of other shop equipment such as your Oscillescope or VTVM. Entire kit
phones, instrument pickups, etc. supplied complete with 5 tubes, all necessary construction material along with a derailed step by step
® VTVM and Scope ponel ter- instruction manu:| for the assembly and operation of the instrument.

minals.
® S5 tube transformer operated

NEW ZFeariber
CONDENSER CHECKER KIT

- v Sae S v, MODEL ©-3 MODEL TS-2

Fealhil TV ALIGNMENT
GENERATOR KIT

SHIPPING SHIPPING
WT. 7 LIS, WT. 20 LBS.
@ s19° s39°
= { Announcing the new improved Here is an excellent TV
e Model C-3 HEATHKIT CON- ALIGNMENT GENERA-
| DENSER housed in a new TOR designed do TV
‘“ smartly siyled proessional ap- ot ulg'?e _(ﬁl’O il
pearing cabinet featuring PEOVICCRWOE qu_llgh i G ’]'
rounded cornets aid snug fit- and_ properly. he Mode
ting drawn pane. Adequate TS-2 when used in conjunc-
. provisions for ventilation in- tion with an Oscilloscope
sures longer instrument 1ife chrough cooler operation. Use the C.3 o0 rrovides a means of correct-
accurately measure those unknown condenser and resistor valaes, All readings }Y aligning TV reccivers. The inscrument furnishes a frequency modu-

of condensers and resistors are read directly on the calibrated scales. Range
of condenser measusrements is from .00001 mfd ro 1000 mf.. Calibrated
resistance measurements can be made from 100 ohms to 5 inegohms. A

lated signal covering in 2 bands the range of 10 to 90 megacycles and
150 to 230 megacycles. An absorption type frequency marker covers

leakage test with a choice of 5 DC polarizing voltages will qui *kly indicate from 20 t0 75 megacycles in 2 ranges: therefore you have a simple,
condenser operating quality under actual voltage load conditions. The convenient means of checking IF's independent of oscillator calibra-
spring return leakage cest switch automatically discharges the condenser tion. Sweep wideh is variable from O te 12 megacycles. Other excellent
:l:lf:‘ist:ss‘e d"‘:ﬂ ;1:1?\:'"1:3\- g‘:ﬁ;:‘:ﬁi:‘%i [’z;‘ a‘:g’é&“;:ﬂ;;‘[‘;.’y}:;‘ 'II‘.h'e"‘."‘s‘(‘iz' featutes are horizontal sweep volrage concrolled with a phasing control
- . 1n o - . . N
ment is transformer operated for safety and will prove an ex'remely wel. - both ‘stepl andhconm]ucgusly Iarmble ateentuarion :f“i) scmpghthe
come addition 10 your shop equipment. The kit is furnished ccmplete with output signal to the desired level —a convenient stand by switch —
all necessary parts, test leads and includes a step by step detai ed consiruce and blanking for establishing a single trace with a base reference
ton manual for assembly and opetation. level. Make your work casier, save time and repair with confidence.

Order your HEATHKIT TV ALIGNMENT GENERATOR now.

FXPOAT agiwt
ROCKE INTERNATIONAL (OR., m
3 a
'“wl:s..‘:l:""'. ne
CANId ARLAD. W ¥, -
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Heatntce TUBE CHECKER KIT

MODEL TC-1

SHIPPING
WT, 12 LBS.

Checks 7, 8, @ prong tubes, octals,
loctols, 7 and @ prong miniatures,
S prong Hytrons, pilot lights.

Checks for opens, shorts,
emission, filoment and
filoment tap continuity.

® Beoutiful counter type
birch cabinet.
® 4%” Simpson 3 color

meter.
® Simplified setup proce-

With the HEATHKIT TC-1 TUBE CHECKER test all
types of tubes commonly encountered in AM-FM and TV

receiver circuits. Test setup procedure is simplified, rapid o
dOweB.uilt-irn gear driven roll and flexible. Tube quality is read directly on a beautiful Peathkil TV PICTURE TUBE
chart. 4'4* Simpson three color BAD - ? - GOOD scale that your TEST ADAPTER
® Checks emission, shorted customers can readily understand. Panel sockets accommo- Use your HEATHKIT TUBE CHECKER
elements, open elements and datc 4, 5. 6 and 7 prong wbes, ocals, loctals, 7 and 9 with this new TV TEST ADAPTER 10
continuity, prong miniatures. 5 prong Hyrrons, a blank socket for new determine picture tube quality. Check for
® Complete protection tubes and a contace type sockee for quick checking of pilot fm;;‘f’n"dcmd 05:‘0“-:,‘
against obsolescence. lights. Buili-in gear driven roll chart for instant reference. power supply. Consists
® Sockets for every mod- Neon short indicator, individual three position lever switch of Sfﬂndﬂ‘:d l?‘ r‘fi"_ ™v
ern tube. for cach whbe elemene. spring return test switch, line set :‘:gl‘c s‘c’fc‘:f‘sock;uco‘["_ o
® Blank for new types. control to compensare for supply voltage variations. Ac this neccor and data sheet. &
® 'ndividua!l element low price, no service man need be without the advantages Q“iCHVbPFO"CdTV pic- g‘: 3V5v5 $ 50
switches. offcred by the HEATHKIT TUBE CHECKER. i L Do e T .

@ Contact type pilot fight tomer.
test socket.

® Line adjust control.

PORTABLE TUBE CHECKER KIT
MODEL TC-1P

“Heatlct RESISTANCE SUBSTITUTION BOX KIT

NEW HEATHKIT RESISTANCE SUBSTITU-

Same as TC-1 except supplied MODEL RS- TION BOX KIT provides switch selection of any
with polished birch cabinet (with SHIPPING single one of 36 RTMA 1 ware 10% standard
removable 1id) instead of coun:- WT. 3 LBS value resistors, ranging from 15 ohms w0 10 meg-
er tygc cabinct. Shipping weight ohms. This coverage available in 2 ranges in decades
14 1bs $34.50 $ =50 of 15, 22. 33, 47, 68 and 100. Housed in rugged
No. 365 Polished Birch Tube % plastic cabiner featuring new HEATHKIT universal

Checker Cabiner only. Shipping

type bindin sts. The entire kit priced less” than
Weight 7 Ibs. Yt ding po! h pri T

the rewail value of the resistors alone.

Heathket Zhealtlbil
BATTERY ELIMINATOR KIT | VIBRATOR TESTER KIT

A clean 61 f‘.’ It d-c 5“17"1’]' Repair time is valuable, and the
fouree ;:ss‘f:l";'ljf"’h:;ﬂ‘é”‘“ Heathkit Vibrator Tester will save
dio scrvicing. Has a continu- you hours of work. Instantly cells
ously variable d-¢ output from the condition of the vibrator un-
0 to 8 voles. It can be safely der test — and the check is thor-
operated at a steady 10 am- ough and complete. Checks vi-

brator for proper starting, and the

pere level and will deliver up

wl5 -tmljlt_'rch ltc'rlimt'rmilwnt casy-to-read meter indicates the ®
""”(’."s'l he volage output quality of output on large BAD-

terminals are completely iso- GOOD scales. Tests both inter- L [

lated from the chassis to ac- i : ——— “
commodarel adlitonal. fserv rupter and selfrectifier types of vibrators. ——d

ice applications such as supplying bias Five different sockews for checking hun-

volrages or d-¢ substitution volages for dreds of vibrators.

battery operated tube filament circuits Opcrates from any battery eliminator MODEL VT-1
. The output of the Batery Lliminator MODEL BE-3 capable of delivering continuously vari- SHIPPING

is constantly monitored by a d-¢ volt SHIPPING able voltage from 4 -GV at 4 amps. The WT. 7 LBS.

meter and a d-¢ ammeter. The circuit ) 3 o Ay
[c;\fturcs an nutom;ui‘(; 0\'cgldoa‘l relay of WT. 20 LBS. !;;Z:lrhfkc:; Olljwl::;}t'nga[tﬁrsykiIt:llm”mmr 15 $ so
sclf resetting type. For additional pro- b Rl el ! - P
tection. a panel mounting fuse is pro- 5 50 Faulty vibrators can be spotted within @
vided. Build this kit in a few hours and ® seconds and you're free 10 go on to

pocket a substantial savings. other service jobs.

dTeGaT aGtny

ROCKE INTERNATIONAL CORP. §°
138 adn §

3B atnn ST
NEwW yORK CITY {18)
CAME ARLAL.N Y.
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ODEL SG-7

SHIPPING
WT.7 LBS.

Modulated or un-
modviated RF putpyt,

400 cycle sine wave
output.

@ Step attenyated RF ouput.
® & to 1 vernier dial ratie.
® Turret mounted coil sub-

® Pre-calibrated and acjusted
coils.

® Hartley RF oscillator circuit.
@ Colpitts ascillator 400 cycle
sine wave output.

® Modulated or unmodulated
RF output.

® Frequency coverage o1 fun-
damentals 160 ke to 50 mega-
cycles in five ranges. 51 mega-
cycles to 150 megacycles on
calibrated harmonics.

& RF output in excess of 100,-
000 microvolrs.

® Audio output 112 to 2 wvelts.
® AC transformer operated.

® Professionally styled ¢abinet.

@® Infra red baked enamel
panel.

The new HEATHKIT Model $G-7 SIGNAL

assembly. GENERATOR uasily fulfills requirements for a

controllable, medulated or unmodulated source

of variable frequency. A convenient 400 cycle

sine wave outpu: is available for audio work. All RT oscillator coils are precision wound and
adjusted to calil ration before shipment thercby assuring maximum accuracy. The coils, band
switch and tuning condenser all mount as a turret assembly so as to offer the advantage of
short wiring leads and easy mounting of parts. The RF output circuit is of the low impedance
type obtained by the use of cathode coupling to the ourput jacks. The level of RF output is
varied by means of the RF step and RF output control. Use the HEATHKIT $G-7 as an RF
signal sourcc modulated or unmodulated for radio repair, laboratory work, experimental
testing, 400 cycl: sine wave audio testing, checking R stages, alignment of both AM and FM
IF stages, marke+ gencrator for TV alignment, ecc. The kit is transformer operated and utilizes
miniature tubes for ease in handling high frequency. Panc] jacks and a convenient switching
system permit either external or internal modulation. The entire kit is supplied complete with
tubes and all nezessary material as well as a detailed step by step instruction manual for the
assembly and oferation of the instrument.

“eathtct INTERMODULATION

ANALYZER KIT

MODEL [M-1

SHIPPING WT.
18 LBS.

397

The HEATHKIT
MODEL IM-1 is an
extremely  versatile
instrument specifically
designed for measur-
ing the degr:c of in
teraction betveen cwo
signals caused by a specific piece of apparatus, or a chain of equip-
ment. It is primarily intended for tests of audio equip nent but
may be used in other applications such as making tests »f micro-
phones, records, recording equipment, phonograph pickups and
loud speakers. Use it for checking tape or dJisc recordiags. as a
sensitive AC voltmeter, as a high pass noise meter for adjusting
tape bias, cutting needle pitch or other applications. High and
low test frequency source, intermodulation section, power supply
and AC voltmeter all in on¢ complete unit. Percent intermodula-
tion is directly read on three calibrated ranges. 309, 10¢/ and
30 full scale. Both 4 to 1 and | to 1 ratios of low to high fre-
quencies casily set up. At this Iow kit pricc YOU can enjoy the
benefits of Inietmodulation analysis for accurate audie interpre-
tations.

Teathkc?l LABORATORY REGULATED

POWER SUPPLY KIT

MODEL PS-2

SHIPPING
WT. 20 LBS.

29°

New HEATHKIT LAB.
ORATORY POWER
SUPPLY. provides con-
tinvously variable regu-
lated DC voltage output
from 160 volts o 400 volts depending on load. Panel terminals
supply separate 6.3 V. AC supply at 4 amperes for filament cir-
cuits. A 3157 plastic cased panel mounted meter provides accurate
meeered outpur for cither voltage of current measurements. Ex-
ceprionally low ripple content of .012¢7 admirably qualifies the
HEATHKIT LABORATORY POWER SUPPLY fer high gain
audio applications. 1deal for laboratory work requiring a reference
voltage for meter cadibration or for plotting tube characteristics,
In service work. it can be used as a separate variable voluage supply
to determine the desicable operating voltage in a specific circuit.
Use it as a DC substiturion voltage in trouble shooting TV circuits
exhibiting symptoms of exerancous undesirable components in
plate supply circuits. Entire kit, including all 5 tubes now available
at this low price.

sroal aGIns

ROCKE INTERMATIONAL CORPp.
J 1 E. a0tk ST

3
NEW YORX CtTY (18)
Aut s ny
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o .« AMPLIFIER KIT

The new HEATHKIT WILLIAMSON TYPE AMPLIFIER- incorporates
the lawest improvements described in Audio Engincering’s "Gilding the
Lily.” 5881 output tubes and a new Peerless outpur transformer with addi-
tional primary taps afford peak power output of well over 20 watts. Fre-
quency response =1 db from 10 cycles to 100 kc. allows reproduction of
highs and lows with equal crispness and clarity. Harmonic and intermodu-
lation distortion have been reduced to less than 13 of 19% at 5 waus. This
eliminates the harsh unpleasant qualitics which contribute to listening
fatigue. Make this ampliher the heart of your radio system 0 achieve the
fine reproduction that is the goal of all music lovers.

The HEATHKIT PREAMPLIFIER (available separatcly or in com-
bination with the amplifier kit) features inputs for magnetic or low
level carcridges, crystal pickups and tuners, turnover control for LP or 78
type records. individual bass and treble tone controls each providing up
w0 15 DB of boost or attenuation. Special notched shafts on preamplifier
controls and switches adaptable to custom installation. The preamplificr
can be mounted in any position and a liberal length of connecting cable
is supplicd. No radio experience is required to construct this amplificr. All
punching, forming, or drilling has already been done. The complete kit
includes all necessary parts as well as a derailed step by step construction

manual with pictorial diagrams to greaty simplify the construction.

ACROSOUND TRANSFORMER OPTION. 1f desired, the outpuc transformer
with the kit will be the Acrosound output transformer, type TO-300. The
use of this teansformer permits ultra-linear operation as described in Audio

Engineering’s ' Ultra:Lincar Operation of the Williamson Amplifier.

PRICES OF VARIOUS COMBINATIONS

w-2 Amplifier Kit {Incl. Main
Amplifier with Peerless Outrur $ 50
Transformer, Power Supply and WA-

L J

Pl Preamplifier Kit) Shipping
Weight 39 Ibs.

\RIJ?{lﬁ Amp:iﬁper Kito(lncl._rhlain
mplifier with Peerless Outpue Trans-
F; Ship- $4975
®

former_and Power Supp

ping Weight 29 lbs. Shipped ex-

press Only

:I-JlﬁAmpliﬁer Al(it (lncl.oMain

mplifier  with crosound ueput

Transformer, Power S.“Pf‘lg and $ 50
WA-P1 Preamplifier_ Kit) Shipping *
Weight 39 Ibs. Shipped express

only

W-3m Amplifier Kit (Incl. Main

Amplifier with Acrosound Qutput $ 75
Transformer and Power Supply)

Shipping Weight 29 lbs. Shipped *
express only

own EM ¢

MODEL FM2 or radio 2 ¢ operate L eystems : .
-on. Transforme of audio sys WA-P1 Preamplifier Kit_only.
i receplon. onections © 3l WPV wbes and [ Snipping Veigh' 7 bs " Shipped $1Q75
BS. oA i comp ction. xpres post.
wr. ¢t The kit is SUPP\ECl\ required for consteuctor, i .

sary materid | simplifies

ction manu?

neces:

52250 complete
Deallkil HIGH FIDELITY 20 WATT
Heathlcr ECONOMY 6 WATT AMPLIFIER KIT
AMPLI FIER KIT The HEATHKIT MODEL A-8 amplifier kit

was designed to deliver high fidelity perform-
The HEATHKIT Model A-7 ance with adequate puwer output at moderate
amplifier features beam power, cost. The frequency response is within = 1 DB
push pull output with frequency from 20 to 20,000 cycles. Distortion at 3 DB
response flat=112DB from 20 to below maximum power output at 1000 cycles
20.600 cycles. Separate volume, is only .89%. The amplifier features a Chicago
bass and treble controls. Two in- power transformer in a drawn steel case and a
put circuits, output impedances Peerless output transformer with output imped-

| of 4, 8, and 15 ohms. Peak ances of 4, 8, and 16 ohms available. Separate
Babtn & power output raced at full 6 bass and treble tone controls permit wide range
. waus. High quality components, o}{ tonal a:ii!ustmgm :lq meet r}_i_r.;]rcqunrtl:ggen:s of MODEL A-8
SHIPPING simplified layout, attractive gray the most discerning listener, Ine ampiiner uscs
WwT. 10 LBS. finished chassis, break off type a 68J7 voltage amplifier, 2 GSN7 amplifier and EEIEIRE " WEREES
adjustable length control shafts phase spliteer and two 6L6§ in pqsh pull output s 50
$ 450 and auractive lettered  control and a SU4G rectifier. Two input jacks for cither 33
& panel. crystal or tuner operation. The kit includes all °
R : i necessary material as well as a detailed step by
l’I-_lEI MOD‘ELl A7A amplifier incorporates a preamplifier stage step construction manual.
:'(;;L:i gsep:;cali: ff:;";ﬁ?:ﬁgﬁ :iet;'lw\?:—:iaﬁc li Z?Eéf:n:g‘gr';gcﬁsxz MOD_EI.biﬂB-A1 features an “'tjjded 68] i sralgc (Preamplliﬁclr) ‘!;Or opc_ra‘:ing fg)m
put level phono cartridges. Excellent gain for microphone oper- a variable reluctance cartridge or other low output level phono pickups. Lan
S also be used with a microphone. A 3 position panel switch affords the desired
ation in a moderate powered sound system.. . $16.50 input service. ) B po o p ) ¢ $35.50

F3P007 AGINT

ROCKE INTERNATIONAL CORP.
13 E. 400k 87
NEW YORK CITY 16}
Cadti astas N
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Heathkit

SUPERHETERODYNE E C E I V E R K I TS

® High gain dual iron core tuned type IF transformers
® AC transformer operotion for safety
® Continuously varioble tone control

ve circuit.
be all wé ov-
6w ¢5, CONLinUOUS (2
3 rangss ke to over

@ Sturdy punched and ploted steel chassis erage ) shipping Wt
® Ideal for custom installation megacycles,

® Full AVC action 11 s 1

® Inverse feedback for improved frequency response 1\1.0‘1(3l A

® Kit supplied with all necessary construction moterial oxcept speaker ond
cabinet. (Available sejiarately if desired).

$23.50

555.0“:26161(’)3’3.‘1‘“‘ band
sh'm"'ﬂs we, 1? il;";cmgt. Two excellent radio receiver kits featuring clean design and open layour for
: simplified construction. Satisfy that urge to build your own radio receiver and
selece the model which meets your requirements. Both receivers featute con-
tinuously variable tone control, a radio phono switch and phono input and an
AC recepracle for the phono motor. A six inch calibrated slide rule type dial

with 2 9 t0 1 ratio vernicr dial drive insures casy tining.

Modep BR.|

$19.50 N

SHIPPINMG INFORMATION

ON PARCEL POST ORDERS include postage for weight ORDERS FROM CANADA must include full remitance
shown and insurance. (We insure all shipments.) Dor 't worry for merchandise.
about sending more than the correct amount — if you send us Orders processed on the same day received. Customers no-
too much, every extra cent will be promptly returned. tified of unavoidable delay.

ON EXPRESS ORDERS do not include transjortation U. S. postal or express money orders, bank drafts or checks
charges. They will be collected by Express Agency on delivery. are acceprable. Do not send loose coins or stamps.

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

XOCKE INTERNATIONAL Cone m
CamE adiad. Ny
... BENTON HARBOR 15, MICHIGAN
ORDER BLANK
7 SHIP VIA
Parcel Post
Express
Freight
T Best Way
d - {PLEASE PRINT)
OUANTITY 1TEM 'RICE QU-ANTITV ITEM PRICE
rHeathhil Oscilloscope Kit—Model 0-8 (29 Ibs.) $43.50 1] Heathkit Square Wave Gen. Kit—Model $SQ-1 (14 Ibs. !sn.so
B T Heathkot Intensifier Kit (0-8 only) No. 338 (1 Ib.) 7.50| Heathkit AC VIVM Kit—Model AV-2 /S Ibs ]r 29.50
[ Heathhit Voltage Calibrator Kit—Model VC-1 15 Ibs.) 1 es0f | Heathkit Intermodulation Analyzer Kit—Model IM-1 (18 (bs.) | 39.50
Heathkit Electronic Switch Kit—Model $.2 (11 Ibs.) 19.501 | Heathkit Regulated Power Supply Kit—Model PS-2 (20 Ibs.) J' 29.50 -
Heathkit Scope Demodulator Probe Kit No. 337 {1 1b.) - as0 | Heathkit Handitester Kit—Model M-1 3 Ibs ) 130
| Heathkit T.V. Alignment Generator Kit—Meodel TS-2 (20 1bs.) | 39.50 | Heathkit Decade Resistance Kit—Model DR-1 (4 Ibs.) 19.50
[ Heathkit Q Meter Kit—Model QM-1 (12 Ibs.) | 39.50 [ Heathkit Decade Condenser Kit—Model DC-1 (4 Ibs. [reso|
iHealhlul Grid Dip Meter Kit—Model GD-1 (4 Ibs.) l 19.50 [Heathlut Impedance Bridge Kit—todel |8-18 (15 Ibs.) | 69.50 B
| Heathkit VTVM Kit—Model v-6 (7 Ibs. | 2as0] | Meathiut Battery Tester Kit—Model B1-1 13 Ibs.) | 750
| Healhkit RF Probe Kit No. 309 (1 1b.) 5.50 |I Heathkit Resistance Substitution Box Kit— Model RS-1 (3 Ibs. ; 5.50
| Heathkst HY Probe Kil No. 336 (2 ibs.) 550 [ Heathiit F.M. Tuner Kit—Model FM-2 (9 bs.) | 2280
Heathkit Peak-to-Peak Voit. Probe Kit No. 338 (2 Ibs.} 6.50 | Heathhit Broadcast Receiver Kit—Model BR-1 (11 Ibs.) 19.50
J«Hlmhlul Visual-Aural Signal Tracer Kit—Model T-3 (8 Ibs.) } 2250 Heathkit Three Band Receiver Kit—Model AR-1 (11 Ibs.) | 23.50 | _l
'LHeathlul Condenser Checkar Kit—Model C-3 (7 Ibs.) 19.50 Heathkit Amplifier Kit—Mode! A-7 (10 Ibs.) 14.50 i
Heathkit RF Signal Generator Kit—Model SG-7 (7 Ibs.} . 19.50 Heathkit Amplifier Kit—Model A-7A (10 Ips.) 16.50
Heathkit Tube Checker Kit—Model 1C-1 (12 1bs.} ! 29.50 | ] Heathkat Amphfier Kit—Model A-8 (19 Ibs.) aa.so_t
| Heathkit T.V. Tube Adapler No. 355 (I Ib.) B | 4.50 ! Heathlat Amplifier Kit—Model A.8A (19 Ibs.) i | 35.50_ -
Heathkit Battery Eliminator Kit— Model BE-3 (20 Ibs.) [ 24.50 " Williamson 1ype Amolifier Kit (Type )
Heathkit Vibrator Tester Kit—Model VT-1 (7 [bhs } ‘ 14.50 | Shipped express only
i Heathkit Audio Generator Kit—Model AG-8 (16 Ibs.) 29.50] | WA Pl Preamplifier Kit (7 1bs.) (Shipped exp. o1 p.p.} 19.75 |
Heathkit Audio Oscillator Kit—Model AO-1 (14 Ibs.) [ 2450 i P -] T ]|
E Heathhit Audio Frequency Meter Kit—Model AF-1 (15 bs.) } 34.50 | 1
L L
I 1
*Please ship C.O.0. [J Postage enclosed for— Ibs. Enclosed find [} Check (] Money Order for. S -
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WWW americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

NOW!

TEST SERVICE
12v.AUTO RADIOS

ICTHAsST voLsRMin

New DC Power Supply
Model C-12

0-16 Volts from 0-8

Amperes Contin-
uous Output. Up
to 12 Amperes
Intermittently

Only 3% Ripple at full load!

Completely variable output,
makes it possible to test equipment
under any voltage input condition.
Provides filtered adjustable DC volt-
age for testing and servicing 12 volt
and 6 volt auto radios from AC lines.
Operates electronic equipment used
on trucks, tanks and other mobile
units; low voltage devices. Utilizes
Superior Powerstat Voltage Control
(Model 10) for extremely fine volt-
age adjustments.

See Your Nearest Parts Jobber!

Write for FREE BULLETIN!

P20 0P 20 202D 00O PIBOPOPIOESNS

MODEL 8J & Volits, 1-12.5 Amps. 5% Ripple

MODEL B & Volts, 1-20 Amps. 3% Ripple
MODEL N D-28 Volts, 1-13 Amps. 8% Ripple
MODEL Nf D-28 Voits, 1.135 Amps. 1% Ripple

[N N NN N RN NN RN NN N NNNNXENRNNRENNJ

ELecTRO ProDUCTS LABORATORIES
4501-Nc¢ No. Ravenswood Ave., Chicago 40, IIl.
CANADA: Atlas Radio Corp., Ltd., Toronto, Ont.
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For additional information on any of the items described herein, readers
are asked to write direct to the manufacturer. By mentioning RADIO &
TELEVISION NEWS, the page and the issue number, delay will be avoided.

FM-AM TUNER

A new high-fidelity FM-AM tuner,
featuring high sensitivity and push-
button sclection of a.f.c. action, has
been introduced by David Bogen Co.,
29 Ninth Ave., New York 14, N.Y.

The Model R701 is a 14-tube unit
which utilizes a cascode r.f. amplifier

b 6 ¢ @ )

and triode mixer to provide increased
sensitivity. It requires only a 3 micro-
volt input for 30 db quicting. The unit
has continuously variable treble and
bass controls, a volume control, tun-
ing control, and a six-position func-
tion selector switch.

DISC CONDENSERS

Erie Resistor Corporation, Erie, Pa.
has a new line of high-voltage disc
ceramicons available which is de-
signed both for space saving and pro-
duction economy.

The standard sizes in the new line
are %", 194", and 3% " maximum di-
ameter. They have phenolic dipped,
vacuum wax impregnated case insu-
lation. Leads are #22 tinned copper
wire. Standard d.c. working voltage
ratings are 1000, 1500. 2000, 3000.
5000, and 6000 with a dielectric
strength test of twice the rated work-
ing voltage.

PRINTED CIRCUIT
Circuitron, Inc., 400 Ninth St., Ho-
boken, N.J. is now offering a new type
of printed circuit which uses a rad-

ically different method of bonding the
pattern to the insulated base.
The conductive pattern can be run

<
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from one side of the base material to
the other by plating through holes,
maintaining circuit continuity with-
out the need for eyelets or other hard-
ware. This permits crossovers, greater
design flexibility, and easy adaptation
to single-dip soldering.

The new “Circuitrons” can be cus-
tom-engineered for a wide variety of
applications. For full details, write
the company direct.

RELAY RACK

An open-face relay rack, which is
designed to accomodate 19" panels, is
now being offered by Insuline Cor-
poration of America, 3602 35th Ave,
Long Island City 1, N. Y.

Made of %" steel and finished in
durable black ripple enamel, it meas-
ures 38% " high, 20" wide., and 18%"
deep, weighs 39 pounds, and has 36%”
of vertical panel space.

The rack, designated as catalogue
No. 3913, is intended for radio trans-
mitters, transmitter-receiver combina-
tions, p.a. amplifiers and distribution
systems, tape and wire recorders,
laboratory or service shop test equip-
ment, ete.

SOLPERING IRON
Wall Mfg. Co. of Grove City, Pa.

introduced a new

has instant-heat

gun-type soldering iron which does
not require a transformer.

The unit has a light, plastic gun-
grip, heats quickly, maintains ac-
curate heat, and has a heat-control
thermostatic action which is guaran-
teed for the life of the iron.

A switch-controlled spotlight makes
interior soldering casier. The iron
causes no radio interference when in
use. It operates from 115-120 volts
a.c. or d.c. and draws 400 watts in
operation and 100 watts idling. A free
catalogue sheet is available.

V.T.V.O.M. KIT
Allied Ruadio Corp., 833 W. Jackson

Blvd., Chicago 7 has announced a new,
low-cost, easy-to-build vacuum tube
volt - ohm - milllammeter Kkit, the

“Knight VIVOM.”
The new unit has six ranges for
measuring a.c. peak-to-peak volts, six
RADIO & TELEVISION NEWS
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~H. D. Suesholtz,
General Monager,
Tronsvision, Inc.

Be a TRANSVISION Factory Agent -

and make good money full time or part time.

FOR THE AMAZINGLY SMALL
INVESTMENT OF ONLY

Would you like to boost your income with at least $2000 to $5000 a year, or more?
Then get on the Transvision Factory Agent band wagon. Here's a golden opportunity
to get that extra income you've been dreaming of —without rnvesting in merchandise
or overhead.

That's right — I don‘t tie you up with inventory. ALL YDU NEED is my SALES KIT
costing only $9.95. This kit gives you our 3-Dimensional Illuminated Viewer, Natural-
color Slides displaying our complete line of gorgeous TV $ets; also our spiral-bound
Salesman’s Catalog and price Iist.

YOU CARRY NO STOCK: With my Sales <£it you sell from our million.
dollar inventory. We ship either to you, or direct tc¢ your customer, as you wish. [
YOU MAKE 2 INCOMES FROM EACH SALE — profit on the ret, and a fee for the installation
(we expect all of our Factory Agents to be competent installation-and-service men).

YOU CAN BEAT COMPETITION: Our prices on giant screen TV sets will

enable you to meet and best competition at a good profit.

YOU SELL THE FlNEST SET53 You sell sets with the incomparable RCA-

licensed 630 Chassis — the finest on the market — or the famous fine-quality Transvision
Ad Chassis. You have a wider sales range — a greater choice of Table Models, Consoles,

Combinations, in screen sizes from 17" to 21”. You have a set and a price for every prospect.
P CLINCH SALES

. Don't lose time, Get started making tnore money now. in prospect’s home
SECURE YOUR FUTURE' Fill out and mail the coupon to me — TODAY! .with my 3-Dimensiona!
{lluminated Viewer.

Natural Color Slides,
) e Bl:d r;a!zs“mnan's C::zln
We offer the LATEST, 31-tub ‘ !

TYPE RCA licensed CHASS|S
with High-Fidelify Saund
es, includ-

lusive featur
o itred .exffl:attlsresponse, €0-12,000

This famous Ch assis

. f d 5
& high-fidelity soun bes (27 tabes, pic
mng . - - - lifier . . - 31 w 3 -
cycles . -+ push-pull amp designed for optimum u"'":“‘;;'e

tifier tubes) . . - "
::rbr:::n:ier?f ‘ nhandles all picturé tubes up to 2

with 0‘“1)’ the finest parts ... carr 1es S'ﬂ“dﬂrd RMA (Guarantee.
Yy m tory.
Bu this greoat Chassis direct fro my facto

-‘
BEAUTIFUL, IRRESISTIBLE CABINETRY: This illustratian is only
S|ON (1. [ suogestive of our vast line of gorgeous TV Sets. Get the
d SALES KiT. See the Natural-Color Slides. You'll agree that
NEW ROCHELLE, N. Y. Transvision offers the hottest TV deal in the entire industry!

NE 6-6000 =

Mr. H. D. Suesholtz, Gen. Mgr.

TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. RN-4T
[3 1 enclose $9.95 for your complete SALES KIT.

RUSH THIS [J | like the idea but would appreciate more details.
gy | | COUPON NO

IN TELEVISION
SERVICING Address.

City . State
April, 1953 91
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Buy Your SIMPSON Meters at
Any of Our 5 Friendly Stores

Across the Nation . . .

These famous instruments, plus the thousands of
other items in this great, fascinating field of elec-
tronics are always available in our nationwide

network of stores. There’s one near you

SIMPSON MODEL 260 SET TESTER:
World’s Most Popular High Sensitivily
Set Tester For Radio and Television

At 20,000 ochms per volt the 260 is highly dependable,
rugged and accurate. Tiny current consumption as.
sures remarkably accurate voltage readings. DC
current readings as low as 2 microamps and up to
10 amps. Resistance readings to 20 megohms and as
low as 1/5 ohm. Measures Automatic Frequency Con-
trol diode balancing circuits, grid currents of oscile
lator tubes and powetr tubes. bias of power detectors,
Automatic Volume Control diode currents. high-mu
triode plate voltage., and many other measurements

Leather Carrying Case .....$6.75, Neolite $8.75

$38.17 ‘
With test leads, batteries,

operator’'s manual,
260RT in roll top safety case..... $45.96

25.000V DC Probe for TV testing ..... $9.75

And don't forget those SIMPSON Panel Meters. .. There's
a type for every application, in round, rectangular and
illuminated cases:

Step into your nearest Federated Purchaser slore and
ge! yourself a iree., no-obligatlion demonstration

Federated Purchaser

THE ONLY COASY TO COAST ELECTRONICS DISTRIBUTOR

New York City
66 Dey St.
Digby 9-3050

Los Angeles
911 S, Crand Ave.
TRinity, 7311

Easy, fast
way to cut
“Key" and ‘D"’
openings

in chassis

...with new GREENLEE
Radio Chassis Punches

N\ Now, in 14 minutes or less

make perfect “'Key™* or

“D"" holes for sockets
No. 732" Key' Punch

and other equipment.

Simply inscrt GreenLEg
No, 733 D" Punch

Punch and turn with an

ordinary wrench . . . get
92

a “"clean’’ opening in a
hurry!  Write today for
details on these as well as
Greenitee Radio Chassis
Punches for round and
square openings. Greenlee
Tool Co., 1884 Columbia
Ave., Rocktord, Illinois

i -
GREENLEE

Newark, N. ).
114 RHudson St.
MArket 3-9035

New
Guaranteed
AL  m ks

Easton, Pa.
923 Northampton St.
Phone 4259

Standard
TUBES

Brands
1. 3
.1 .. 2.30

. 4.50

Alientown, Pa.
1115 Hamilton St.
Phone 3-7441

WE PAY
HIGHEST
PRICES FOR
YOUR
SURPLUS !
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.95 i
7.50
3.50 1
4.95
80.00
.. 9.95 asl 3
1.50 5 .
2.75 iy -
13.95 15 3.s0
1.95 y 2.25
395 3.95 B.95
395 3.93 8.95
| 10.95 2.00
R 3.25 :
.25.00 g
3350 B 1.65 5.95
. 9.95 3.95
.85.00 2.88 .
150 95 3.25
4.50 2’9 2.93
4.%0 -96 4.50
- Vacuum Nias
9.95 - 2.25
1.95 | Capacitors 4.95
1.50 |s0-15 . $5 88 198
1.10 | 0.20 . 10.00 4.9%
1.95 [ $0-32 . 12.50 1.25
e lizze Lo
1.60 g 00 1.50
3es L100-20 .14.50 69
2.75 813 “11.98 9006 .69
Complete line of Rrceiving Tubes. Thousands of ather
types of Transmitting Tubes. It you don't see it

WRITE. Prices subject te change without notice.
€alifornians add sales tax. Add postage to order.

) ELECTRONICS
S SALES CQO. pept. 20

7552 Melrose Ave. Los Angeles 468, Calif.
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| milliampere ranges, and five capaci-
tance ranges. Frequency response is
as high as 2.5 me., adequate for TV

1
y

circuits as well as for servicing audio
units.

Complete step-by-step instructions
include schematic and pictorial dia-
grams to make assembly and wiring
easy for those with some kit-building
experience. The unit comes complete
| with all parts and a case measuring

9" high, 5% " wide, and 5" deep.

SEALED TRANSFORMERS
A.J.F. Industries, Inc., 852 Monroe
St., Brooklyn 21, N.Y. is in production
on a line of hermetically-sealed trans-
formers which meet MIL-T-27 specifi-
cations.
| Sizes range from the sub-subminia-
ture (less than % oz.) to 1 kva. units
for the audio, power, plate and fila-
ment applications covering a témpera-
ture rise of 40 to 65 degrees C.
Details on the company’s line of
transformers as well as delivery and
other pertinent data is available from
M. Clifford Agrees at the company’s
address.

ELECTRONIC COUNTER
Berkeley Scientific, 2200 Wright
Ave., Richmond, Cal. has a new high-
speed electronic counter on the mar-
ket, the Model 5558.
This events-per-unit-time meter in-

TS
I A

!
5

4

FY N
LY
]
» 97
i Sl £

corporates an accurate time base to
provide an instrument that will au-
tomatically count and display the
number of events that occur during a
precise time interval. These events
may be any mechanical, electrical, or
optical occurrence that can be con-
verted into changing voltages.

RADIO & TELEVISION NEWS
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It will count events occurring either
regularly or with random distribution
at rates from 20 to 1,000,000 events-~
per-second with an accuracy of one
count.

SEALED RESISTORS

The Daven Co., 191 Central Ave,
Newark 4, N.J. now has available two
new hermetically-sealed resistors, the
Series 1160 and 1161.

Featuring rugged, shock-resistant
construction which provides complete
protection from corrosion, fungus, and
other harmful effects of extreme
humidity and temperature, these units
are designed for use as secondary
standards, resistance elements in
bridge networks, in voltage divider
circuits, in attenuation networks, ete.

The resistors are available in a
variety of characteristics depending
on application. For full details write
direct to Dept. HR giving application
for which units are intended.

COUPLING KITS

Two new rheostat tandem coupling
kits which enable purchasers to
mount certain of the company's stand-
ard rheostats in tandem are now be-
ing offered by Ohmite Mfg. Co.’s dis-
tributors.

With the new Kits, distributors can
assemble tandem rheostats from
standard rheostats carried in stock or
can sell coupling kits for assembly by
the purchaser.

Each kit consists of a steel “U”
frame, miea washer, coupling, Allen

k -
wrench, and assembling instructions.
The large frame is designed for use
with Model G, K, or L rheostats while
the small frame is for use with Model
H or J rheostats.

Bulletin No. 143 provides complete
details on these kits.

NEW RECORDING TAPE

Minnesota Mining and Manwufactur-
ing Co., 900 Fauguier St., St. Paul,
Minn. has developed a new magnetic
tape for critical recording applica-
tions with more than double the out-
put of any tape on the market.

Designated as “Scotch No. 120 High
Output” magnetic recording tape, the
new product is designed especially for
use in radio, television, and recording
studios, in computer work, and other
critical applications.

The new tape produces at least 8
db more output at a given distortion
level than other tapes currently avail-
able, according to the company. Qut-
but uniformity at 1 ke. is guaran-

(Continued on page 107)
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A COMPLETE LINE OF VIBRATORS

Designed for Use in Standard Vibrator-Operated
Auto Radio Receivers. Built with Precision Con-

struction, featuring Ceramic Stack Spacers for
?W longer lasting life. Backed by more than 22
years of experience in Vibrator Design, Devel-

opment, and Manufacturing.

\/ wew “obili J W ngglﬁﬂs \/ W “““Aﬂlll

A" Battery Eliminators, DC-AC Inverters, Auto Radio Vibrators

See your jobber or andte factory

American Teevision 2 Ravio Co.
Zuality Products Since 1931
SAINT PAUL 1, MINNESOTA—U., S. A.

www americanradiohistorv com
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OLSON’S PENNY PROFIT POLICY MEANS GREATER BARGAINS

BRAND NEW 1953 ESPEY GIANT AKRAD “LOADMASTER"

e (2-TUBE AM-FM RADIO CHASSIS 16% IStk e
COMPLETE WITH . "

v M A G " Avo x Here's vour chnncc!s!eliltls.\:-l’ni l'ﬁlc:

cutcheon,
SPEAKER wolvtic Olson Akrad LOADMASTER™ Condeus:

i¢nobs. Etc.
ers all packed in a Big 4:Drawer Chest (10" X
LOOK HOW YOU SAVE

1114”7 X 10 which we give you abLsolutely
12° Magnavox Speaker. .$ 20.00

FHEF. Treat voursell 1o a supply of these high-
quality Condensers and sec for yourself wh
150.000 Radlo Repalemen ifisist Upon Akrad

12 Tube AM-FM Chassis. 130.00 | 4, “LOADMASTER " By.Pass Condensers 27 Akrad “LOADMASTER'
= ——uae Qiy. Cap Volts List. en Total Electrolytic Condensers

Regular List Price. .. ..$150.00 2 600 s ;E s :glgi Qéy- Cap- Vrélg_- '5“:‘-'33" s?g'é

2 ! ; 39 ] .00 0
DESIGNED FOR QUALITY 5 30 1so| 3 30 150 120 &.00
5 30 150 5 40 150 1.3s 6.75
10 a0 a00| 4 2020 150 1.65 6.60
CUSTOM INSTALLATIONS |5 a2 iR U un 18 in

. . p 2 &S 1.30 B i .

STROACI:SO. Chassis Equipped with Built-ln Pre-Amp for GE 2 23 1:33] 9 condensers List value $52.00
S. or any Low Output Variable Reluctance Pickup I2,, Mag sp k d B f"e cl 0 '

OLSON navox eaker an a ose-Uu

iere's al for you! Don't pass it up. We got a ter-
SUPER BARGAIN! ,','a'li.':"'.‘f“.',’.“ R R T U g Stock No. You get Magnavox's fine [27 PM sneaker
\

g oficr WE COULL NOT DO SO TODAY. rdvr Your out- o 'Ahs-tgb ;_:"‘:’" "’l"['ll‘f)‘:ei\';::ﬁ:f:e \I‘fé':‘"‘\e\o';‘ g‘:.‘:)‘: r”
t o ) b -
! for only ... Radio-Phono Combinntions.) Iower out-

put 8 watts. Voice conl fulh dustproofed.
95 Impedance 6-8 ohms. aldition you get
a walnut Speaker Bnme 1o bring out the

full rieh, rovniled tones of the Mamnavo:

uilt-ln_ Automatie Volume Control, Inverse Feed-hack, ln Ioln of 4 GQpeaker. Buflle may be mounted ob & wal

I
Illgh -Fidelity assured on hoth AM aud FM chanpels. Full

BOTH LOOK AT THESE FEATURES: You get a full size AM-F&
Chussls inciudin®g 12 tubes (4 are dual purpose. thug

iving you the equlval..-m of 16-lube performance).

FOR Buan-pult oupu Aldio Stage deltvers 10 Fuil Undis
woried Watts. tmproved FA Clreuit., drift compensated.

ONLY . itange Combination ars-Teeble Tone Control. Slide ltule ,w 5,' for OF it will stand on n table. llere's the
{L‘E‘.‘-.".JJ“'A’G“H..;'"p‘if.'h'é‘é"“'m‘?ﬁ“‘,{’.‘.‘fe‘h..‘;"R»“FL’:"‘.Z' Shpg. wi. 12 lbs.  58.9 idenl combination for e\tedr':mon Bl"!‘l:.lhfr'i
h : ] k 7 T i

ception. Has provisions for external antennas to0. 1ias Input Jack for hoth Crystal Cartridze Tono o S oo S b OO ected e ante, uditorhung, halls.
Arm or anv MafZnetlc Low Vellage Cartridge. Also hh Microphane Input for Publle Address use. rder Or molel Ects and 11813) +
Fully llcensed under boln RCA and Hazeltine .'men

Receives standard AM brondeast 530 to 17(H) KC ind FM 88 to 108 MC. The FM Circult Includes B1G INSULATED I_TI
an nperixiie RF amplitier Stage. 2 Stages cf Hizh-Gain Intermedlate Fregyuency amplilication and D ELUXE RESISTOR KIT 100
an qd\'nllCi-d dexipn Ratlo Deteclor Circult which pmﬂdns Low Nolse lcvc' Beiwecn statlons, frees e
dom trom AM inlerference. ease of tuning and ample r OLSON SPECIAL PRIC

High- Hdem\ lu-produelion Is assured tirough well-eagineered Clreuits and the use of ligh OUNTEH Contalns a c1rcfnl)|“
Quality Parts 1hroughou leeted assorunent 100

TURE Mt _GRES. 2—6BAG. z_mn'- 1—8517, 1—8ALL. 2_6SQ7. 2- uvnc'r ang We're letring these | Lnsu Ia(ed resistors.
I=HY3GT. Wlide Fu-quolmy hesponse Is assured 1 the Pusn-Pull Output Siage. Chassis size 131" @0 at a Blth of Ac- Smndm—d R’RM color
wile & 9" hizh x deep. Complete with Tules, l\nnhs Prnnl Fscuteheon., Mounting Hardware and tual C 05 1—$8,50 code. 1m‘|ud-.-f.l are T0=—
Full !zr.- IJ ] Temnlnu m»ernlca on 113V AC 6 K o ‘u'“‘“; Yo watt. 20 watt and

The 12”7 maves 1'M Sneaker is of the Il|uhest Quamy and s foumd In the mast expensive een an acc 10—2 watt resisiors.
Conmle |c;u||o; You cm d(‘nend upon Il to rnnder life-like tone when connected 0 the chassis. All count up to 100000 0B | jgpdsomely packed in a

elal parls are heavily cadmium platel. Full Size lleavy Alnico Magnetl is permanently centercd. transactions. troffle.  pro- | ayrable p|‘im||m hax S
Cone is Full Frequency Construet un 1t the Velee Coll Is Fully Duxm oofed | inside and out. duction. ete. Just touch | Reguilar List l'rk‘o
A Rare Combibation such as this M hassis and Magnavox PM Speaker Is hard 0 HnRd. Sm“ No. a lever and It coumis, 15.80. Shpg. wt. slock No
Here 18 (ruly a generous offer. mun R YOUR QUTFIT TODAY! Be lho enyy nf evervone wha Iu-nrs x-208 shpr. wt. 1 11 1bs.

e snagnificent periommance of Radio at 1= Best. Original Factory-Sealed Cartons, Shpr. wt. 25 1

DON'T THROW AWAY OLD PICTURE TUBES| COMPLETE TV ANTENNA

BOOST BRILLIANCE WITH THIS TV TUBE BOOSTER | &, .50 e ot Wose Mo "ont  STREK M0

$ 95 Completely automatie. Efsy to insiall—no tools needes. Just plug brand Is on cvery faemnl» n:.-lul :.‘-‘\r(nr: AU-24
into old pleture tube tha': is starting 1o dim and vm'h:h l‘ho big “,‘.‘.’f’kn.n‘":'"':y‘::' 15“-q2 1s : el:.'mtl"':vo«f'(;:x;

change. Works on any Tube—10” 1o 30" In all AC paraliel eireults. | mast sectlons. 60 1. 300 ohm twin 1ine. $ll

Adds months a months of servi . s, $5.08. | & Standoff insulators, 1 mou nting base,
s BN 160 et ls]hnd nths rvice to thoae old tubes. Rerx. $3.05 T guy ring. 1 ciamp. har(lwmv Flementa c,_.,m. —
- — - are highest quallty &luminum, Heg. st i 8 Ny
rice i+ S31.03, Shpg. wt. 5. " s |

6J 6 MOST POPULAR TV TUBES—Discount Over 729/, | Fxuress oni.
INDIVIDUALLY BOXED ® BRAND NEW NO MORE WHEN THESE ARE GONE!
MADE BY LARGEST MFG.
SPECIAL SALE!

Reg. List §2.50 Here's ths Inslde story on how Olson houzht these fine brand-new tubes.
America's Iargest tube manuinciurer made them :nd was ready to ship 1n
WILCOX-GAY RECORDIO
TAPE RECORDER

Single. eca., 69‘ a hig company® wheh they suddenly got a capcellation. Oilsop mopm-d in
2 Full Hours of Recording or Play-

99¢ and made n deal and bought a terrh\c quan®ity. Theh we had our “*AKrmi™
Lots of 10, l»r'lml put on every¥ tube. They're Indlvidually boxed @il carry the usuai

back—Automatic—Foolproof Push-
Button Conftrols e 2-Speeds ®

0U%% Olson Money-Back Guarantee. Order Plepty at This Price.
board swlten for operation of Records e Plays Back e Erases

REAR DECK AUTO SPEAKER SPEAKER FOR
- .0 e
= - .
- d leox-Gay Tape Recorder for |
- front and rear speakers sepa- ) Order your Wllcax-Gny Tape Recorder for less
== E N\ rately or together. Supplied less speaker. ~—’ STOCK NO. Tham Dealer's Cost!  Thia 18 the Hnest ke
:“c“ curder Oison has ever offered—al a bhrice that

AS.81 KIT
KIT FOR ALL CARS Heavy duty—high
Instal! a rear stat speaker In
Hequires popw.ar 6" x 8% size speakel. | sToCK NO. AMP-10 rive-n W
STOCK NO. AS-81 shve. wt 5 Ihs. t11a° e Sou et the beneny, - oo R

ohm voice coil for
AS-81 |nz~::|1|n-
tlnn Shpg. wt.

volume M 67 x!)
any car. any radio. Complete speaker with 3.2
95 Kit of parts furnished with
e a sy Instructions, Includes
beauttful grille and 3-way dagh-

and vou get the ben

BRAND NEW F!:n ‘Prest- ohmnuc"'Pu‘sIh .ll:m Eﬂll‘lr::ls

OLSON ELECTRIFYING BARGAIN! |recu @ RS,
Dll('lull‘ andles o7 el I

THE NEW WONDER OF ELECTRONIC CONTROL §149.95 B i S .’m;f.“',,'x_f.?“.:‘.:‘r.{:;,"h!::.'l

CAN BE YOURS FOR PRACTICALLY NOTHING | ONLY... e Bl e e on o haives

L3 J
THYRATRON REMOTE CONTROL |, o rsome o fif o ehoiomni vl Ve

8]
nd  90-6000 s

SERVICEMEN—HOBBYISTS—HAMS gyuency responte—70-R cps at 7.3" per second. ops
per second. Output—2 \\-«Iln Masimum Fldelhs ualned by r\ummmle sm <l

EXPERIMENTERS—RADIO SCHOOLS Etlector,
lere's the chance of A ilfetime 1o own a genulne Thyratron Fleclmnlc C 1nlele with Controlled Reluclnn(‘c Mike. lttecord Lm:k Huunn Fxternal
. able Tone ami Veolume Cohtrol Tubes—8817.

itemole Control of vour own at a fraction of its regular prieg! This

mighty handful only 53,4 7x% "~ of miricle conuwol €an bhe macde
10 perform Rundresis of praetical. }mc.nnlnu feals of remote control
A complete schematie showing the circult Is Includeld with em-h unit

k. Full Range
7T axl Reettier. 7 11. Cord. Neon Recarding Indlcmor. Handsome

You met the eomplete outfit.

Cavel
Includinr cabinet, 3 tulbes .| for omce Seheol. Chuarch. Club. Home, ete, Lighiwelght, cnmvum s,

T
mmv‘lene Poriable size 127x147x0%. 110-120 Vol 60 evele Ap-

6SEkT. BSNT 4 it's a steal! Hu¥ bt just for the parts alobe. Take U apart?
A S d|n2,:,':_‘mﬁl’“““ 2)  hat you gei: Valuable parts amd tuves galore ithat vou c.u'r‘: s0 easily | proved
STOCK No use in any other radio. amplifier, ete.—or for experimenting.
' LOOK AT ALL THE FARTS YOU GET RECORDING TAPE—FAMOUS
s-nqle, 6SL7 and 6SNT ® 175 Ohm Var, Control ¢ 240,000 Ohm—4/3
Llae .535 .99 f;':ﬁng?;';.o e ® 800 Oum Calibration  Watt Carban SE
5 . Volts ontrol ®2 Ohm—1/3 watt
each 1 Mfd. «» 200 Vvoits e 1 Megohm—_1i/,p Watt wlrcwounuz PL(;@OSTFIIC RBEAEL MFR .S CLOSEOUT
02 Mid. i 200 Volls Sarbon W @1 Megonm—1ik Watt 1 *
9 0 Voits @ 2600 m— it T n
:owu‘cono makes It easy Al ras B o0 Veith LiEououndlt D sl WAt S o Get the buy of your life. Save up to 616%
c‘:):;’."."‘;c‘:"“’z' ;‘-’ hc;‘fyl'::;": antrol nsel.smy e 1000 Ohr:—lfg watt & 20 e ° Singie; ea $ on high quality RECORDING T,‘\Pt“ A
3 Jio wite! irewoun: $1. 1 fneturer had Lo sell his inven-
ber covs 1 i} LA arge manufael
h::r nme o':.l:( ;li\];;&.w"s‘Ta‘g: D;!ﬁ"\",ir:,:'hlzype e o:v&::?rgw:uhm—lo e .‘?V{':":::""r Ly Lots of 10 ATy tory and he unloaded the whole de
NO. W-116, ¢a., 48c. @ Contro) uloL;linq *3600 Ohm—1 watt 15000 Ohm—t4s 1200 FT. REEL co‘::a'::‘;"“m‘(’_"ﬁ';" I:'r‘:‘c'e:"f;‘h?:ﬁ"(lﬂf"‘;oﬁ
@ Bottom p i (-] "rewsun w e
Cro engils o) (IRl b 8 SuPreng o1 Mogohm— 14 Watt 500 Ohm—a/2 Watt STOCK) "° petition. Standary " wike. 500 and
modinied for Fleetrnnic Ho. 3 Filamant Transformer © Carnon Sloon s,m_,k. e 1200 ft. lengths. Frequency response St
ontral ofr T rans low can you loxe? These parts are certainly worth THREE TIMES this to 8.000 cy. Plastic Heel Included With
O urn Madio and TV amazing iuw cost. The General Eleeirie Thyratron Type GL-3662 tule L.,u u 10 “"‘ each. ShpE. wt. 1 Ib.
on and off: Ohen sl Close #lone costs $3.30 wholesale. BResides. consider the plale semsitive re-

Garage DOOrs from sour ear; 1 filament transformer. lubes, condensers. reslstors imany of them

cte. 10 preclsions). No matier how you usc i. he!t‘s a great, great Olsan USE HANDY ORDER BLANK ON NEXT PAGE »

LSON RADIO WARE] . 275 E. Market St Akron 8, Ohio
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TOOL BARGAINS—STOCK UP NOW!
7-PIECE HEX 5-PIECE PLIER and
NUT-DRIVER KIT SCREW DRIVER KIT

$TOCK NO, Stock No. TL-' 1
I“ Tieaa COMPLETE SET

SET OF $ Gg OF 5, ONLY
7, ONLY 1 9
latest style 7-Plece Set festuring slx $
detachable hex nut wrench shafts. —
Hardened ll.oﬂ‘ Precislon handle with
g -poe
f:»‘c;:ﬂr‘olg M(ks‘l:llll'nra n-lly lrlnnlln:: M Hr:.t Dependable quality pllers. ':\ml er
dle wih Chuck, 16% Hex  Mut Chuck (vpe_Handie ;mllvos hlad .
g g n:
Wreneh, Comale wiatad Ambsr Handle w O

“ ox N l Wrench. D/16” F 87
Hex Nut 'r(-nch. 11/32" Ilex Nut b}
Wrench. 4 1lex Nut Wroneh T/16"
itex Nut Wrench. Shpg. wt. 3 ibs.

SET OF 6
SET OF 3 PLIERS n
= STOCK NO, TL-T0 ‘ SCREW DRIVEFS

COMPLETE SET \ &’ STOCK NO. TL-|45]5g
Lo

47 xig™ Bud.J x, ma‘e.
wt. 3

Chuck.
Philips Blade. ©=hil

OF 3, ONLY . COMPLETE SET

1 ONELETE

Featuring = the
flame-proof and Shock:proof handl s,
Set contains a wide varlety of sl ea
for all needs. Blades llrmly |m|n-lc ed

new Unbreakable,

Flnest dmn forged tool steel with in hmldlel. (unlnlnn. Rig°x3/ 16",
ground and polished heads. Su[;]nllcd 31" . SLaTlg . 10 X34", 127
with lentlc pouch with three podu-h x ". 'l X \q 2 Phillps il .
Contains; 77 Lluesmun sllr Shpg. wi. 3 ths. We guarantee eviry
Pliers, i ul\g Nose Pl eru. 5% set to be worth TWICE Lhe prles
ulazunnl Lulu-r. hpg, wt. shown,
11 9"

SOLDER-JOB” HOLDUPS \

with WEN Soldering Guns Z£.92=
Fastest, most convenlent way 1o solder. Heats 8lmost In- s 71 .1.7

stantly; economical (rigger eonirol saves on cleetric bills;
tullt-in spotlight and *"long reach'' replaccable tip com- ONLY, STOCK P O.

bine to make the tightest corner solder job easy. Sturdily Pha. of 6 |'..-“z o

constructed—heat and shock resistant fully guaranteed. ut, S$TOCK PO,
230 Watls 120V—~AC. Shpz. wt. 6 jis. ?1.-23 ceeas E00

25-WATT AMPLIFIER

This Is one of the best amplifiers
we've ever handled. Brand new
in factory-sealed cartons. Order
Today—you'll he glad you did.
Ampliticr will handle 2 hlﬁh -
redianice microphones and one
honn or rld

STOCK NO. RA-133

lo. ‘Tone control Is

LESS
TUBES

She o, 'wi.
T

15-WATT AMPLIFIER

STOCK NO. 'A"7 Brnnd new. In faciory sealed «ar.

- ns. Here's an all around tm-
pllﬂer lo take care of most of
Your PA needs. Has an Input for
or;sul mike and phono, Separite
[ LESS volume controls. Also tone ¢ -
'runss trul. Output Impedancen: 4-8-
5-500. Equipped with handst me
IT 0

S y.' I 8.
F TUBES for l(A H7:  1--88J7,
and 1=3Y3GT STOCK NO. AS-34—353

l—ﬂSC‘l. 2 VG

PRICES SMASHED TO BITS ON FAMOUS PHILMOHE KITS
PHILMORE 5.-TUBE SUPER HET RADIO KITS

NEW! 1953 MODELS—TU-TONE CABINETS
2.BAND MODEL 1-Band Model

AVAILABLE

IN 1 OR 2.

Tuncs ssos ]I
to 1600KC
BAND MODELS STOCK NO.

RA-122

Tunes S50 to s 34
1600 KC ind

STOCK NO

Anyone who can hamdle a serewdriver and g soldering ITon ean bulld these fine Phllmore Super-

Het Hadiss from the easy-to-follow plctorial diagrams which are ncluded. Nu previous expericnce
L8 mecessary.

hullt-In toop

upplicd eoniblete with pre- «Ir|lled and punched chassis, bandsome colorful cabinet,
Hna. nll mmunury parts yac Indlvidually numbered envelopes. Tubes included: 128A7,
28K7. 125Q7, L6 and 35Z5, \ nhen assembled these Kite are real masterpieces., FRATUR B
wo IF 'I'uannrmers. True ﬁup«r-!let Clreuit, Extreme Scnsltivity and belecll\ltg Powerful Alnico
‘/l;“ Srncnk‘qr.A(I?uill InclIlQ Loup Antenna, large Hluminated Alrplane Dial. Ize: B34"X578"X
15 or

,'
3

r.vr.w-l-g

hpg. wi.

3-TUBE AC-DC RADIO KIT

2-BAND INCLUDING SHORT-WAVE

2-TUBE AC-DC RADIO KIT

Anyone without previous knowle
cdpe can olrain excellent results
= by following simple instructions
13 and diagrams, (um plete 1 ¢ & 3
tubes, headsct. wire and solder.
113V AC or DC. Shpl! wt. 6 Ihws.

SET OF TUBES: 35285 and
12837

*r::;r-$"7s - i serg s

Your Cost, STOCK NO.

Each, Only 5 CRYSTAL SET KIT

Stock No Fveryone's favor-
i 1

RA-118 ::‘.fns c"-':u ;w ﬂ‘:u]-

crystal set inebud-
29 in g headphone,
erystal,  chansl

RA-120

Easy io assemble. Ilas greater signat strength
than 2-Tube Model and gives good volume on
the 4" PM Speaker. Tunes 350-1700 KC on the
broadcast band and 6-18 MC for short-wave.
115 ¥V AC or DC. Cornplete with Speaker, less
tubes. Shiyz. wt. 8 Ibs.

SEV OF TUBES: 35295, S0L6, and 12517.%$2.39

I.unlnu coil. hard:
ar- and

SREATY W HY
follow™* In\lrueilonl.
shins. wt. 3 1bs.

NEW PHILMORE NOVICE TRANSMITTER KIT

‘_l.--.r-:&';:;_ | 2-Bang Operation—3.7 to 3.75 Me. 26.06 to 27.23 Mc. 25 Watt
j""' E Input, Specially designed [nr casy asacinbly and oheration. FEA-
ﬁ.. = = TURES

5: Untuned Pierce Type Cryrtal Osclllator whicl uses 1—6V6

ube. ‘Tuned Output Amplitier with I't Type Tuning System which
u-eu 1—6LG Tube and works with simple single wire ant
crs fequired for tunlng and £ antenna., Power
us l.ralwfurmr.-r choke and re. ’\’3 tube. Qutput um load
J'IO V DC at 100 Ma. troublc- fuc nml useful for any puwer -upmy

cnna.  No

Stock No. RA*130

purpose,
$ 40 Complete with: Pletorinl Diagrams. Key, Power Supply. Condensers. Test
Ing and_ Operating Insteictions, Plug-in Coil Furms with Wire and Tubes.
L J Solder, Hook-up Wire mud Crystals not suphlied. Shpg. wt, 12 1bs,

llere's an lmnzlm‘: l:ll‘t thnt Is Imporstihle to huy anywhere.
olwn worked hand in wl en and Gem, tl

OLSON'S 10-PIECE MENNEN e GEM SHAVE KIT
eal.ell names in lhl\’"l lldn lu develop a giiL that would

h th Menn. he 2
unium- and yet_appes all men—amd it's yours ABSO«
UTEI. I‘RFF OF CHARGE ﬁhavo Kit contains: World

Fl nus Gel catherwel: . 5 Super Sharp Gem
Biades @ Tube of Popular \k nm'n Brush e-l Ll @ Botiles of Meunen
Lraam Halr Oll and Skin Bracer @ Attractive, Speelnlly Dbeslgned. Carrying

HOW TO GET OLSON'S SHAVE KIT FREE! Just
{from thesc Olxon Ads uring Handy Order Blank helow,
:‘hle ‘H’l‘l.l,l Shave Kit FREKE OF CHARGE.

IT'S EASY TO ORDER FROM OLSON’S

make out &n order totalling $20 or more
We'll shiP Your order instantly and include
One Kit to a customer. TIIS OFFER EXPIRES MAY

BUILD YOUR OWN 3-TUBE POWER AMPL|F|E!—

- Olson Super Bargaln. Kit includes pune yvod
s'ao'ﬁ:lno. 8, POwWer trens-
former. choke. 2 (ohtrols. ennnectors. all

hardware and cnmplev.e wiring diagram. 115V

AC. Tnput for any crystal, dynamie or rih mn

l' U$ m:llw“;nluh separate input for phonuv. Shp;

o"\h LESS Kit ‘or 'FomEs ror ame.11: axs. 0.7,
and GVEGT. STOCK NO. AS-69-$2.59.

OUTPUT TRANSFORMER l-‘()R ABII' 11: Matches 80VG to any 3.2 ohm voice

cull,. STOCK NO. T-37—69c.
CRYSTAL MIKES CONDENSIR
= KIT
Astatle high output crystal
mike for PA avstens nnd ™
recorders, l‘||:|"l’|)|_;t'-(l w :d = '\-,‘_‘n
mandle hase A
| e e e, Sjleided f'\,_ your | stoek vo.
ST OCK NO. M-67. $5 95 COST AS.
each.
S0 POPULAR BVAPASS CDNO!NS! RS
STOCK NO. M-68, same

Contiing values from .0001 Mfd. to
<05 Mfd. All brand new. Famous
manufacturers’ overstoeks, List frice

i =5 :“':l V‘; L th onwoffl switch
bullt Into
w handle. ...... oo 36.95
80.85. Shpg. wt. 2 Ibs.

-—

F R E E ] OLSON'S BIG NEW

¢ BARGAIN CATALNG

Get Olson's LOWER-than-wholesale priccs from this fam s

book. STANDARD BRANLDS—FRESH STOCK. IMMEDLITE

DELIVFERY. Catalog s two colors—40 full pages of unnes

lievable bhargains, A vpew catglog mailed Bi-Monthly—e jth

new low bargatns each malling. Simply note on order bhink

or write today for your (ree copy from: OLSON RADIO
WAREIIQUSE, 275 E. MARKET ST.. AKRON 8. OHIO.

OLSON STORES TO SERVE YOU IN:
CLEVELAND, OHIO * CHICAGO, ILLINOIS

2020 Euclid Avenue 623 W, Randolph Stree
you (jve n or nNear either of these cities visit our Bargain Stores wherp
ynu‘u #nd these and hundreds of other Olson Buys.

OLSON HAS OVER ].50.000 SATISFIED
CUSTOMERS

April, 1953

How to order: Ord-r directly from this ad. For con-

venience use this order blank. Fijl in columns beluw

wnh Quantity chired. stock number, dcm

o You may send rtmltum:- with o

.no\:zh for postage "{q{' post -hlpmenn or if you

prefer SEND NO MO - Ollon wlll ship C.0.D, and

vou m-y pay mail or and {  yo

pos| more than satisfied, ¥nu ma
or cash

OLSON RADIO WAREHOUSE return merchandise

MAIL T0: 275 E. MARKET ST, AKRON 8, OHIO refund.

WE SHIP SAME DAY WE GET YOUR ORDER

MONEY BACK GUARANTEE:

Everything you order from
Oison is guaranteed ad=
are  not

Please Minimum Order $3.00

w —
STOCK PRICE
QuanTiY | STOCK DESCRIPTION Eac | TOTAL

—

=
(NN DUUNUSE SUIUUNY JUNS

I TOTAL
I NAME
ADD
IADDRESS POSTAGE
OTAL
jorr ZONE . STATE—— R, \.ount

275 E. Market St., Akron 8, Ohio

95
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*
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* m
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tric
4 CD-307TA

*
*

*
*

*

ek e e e e e e e v o o o e e e o e e o e e o ok
NATIONALLY FAMOUS

VIVM

414" meter with m‘.l]ulhhle
o zero center lor T FM_ dis-
criminator align DC Rang-
es: O- .)IliIIlOOI.'SOOIl.DOO v, 3
I{esluunce Ranges: .2 Ohmis—

. DB scate for audio and gain
melnuremenl.s Comllleuly wlred &
ted—ready  for CIAL

inter

W2 36 3 3 36 2 36 6 2 36 26 4 6

W with car pads
llS JJ low [ mdpednn:ﬁ BKAfLI l‘:\l
s, cord and PL54 plug 3.39
HS- 33—3!’1&[) NEW—Western g ss.

Cord 8 f NEW
H- IBIU hlzh !mpmnnce

nc 221 Fre ucncy Meter

Reat Vllue! QUA ITY IS LIMITED
first rved. Th

lre ust Ilko new wil.h original cali-
on  charts.

brat! Ran e 123%-20,000
KC with cr)

check points (n all
. Complele with s 2

crystal nnd tuhe- ...... . iy
MODULATED TYPE. ....... $189.50 |
‘“()DU[ A'l'l' ll T\ I'I‘ with AC =

*
*
*
+*
*
*
+*
* harmanlcs.
* & tested—ready
* ;’::&Ill.'
: f gopoooao
+ Radio City Products
W Model 449
¥ YOLTOHMMETER
* !
¥ AC-DC outbut: 1000 V. chmage
+ Up t0 2 megs, In metal ease with
zero adjusting koot on  front
+* anel. Ready for use NLY
% LIMITED  NUMBER LEI'I_QSSO
* SPECIAL! - .. --v.0n- -
*
+* BRAND NEW!
*TUBES JAN! BOXED!
¥ 1B22 .._.89¢c 100R .... 49¢c | 8684 .....
* 1B23 ..%37 114B J.29c | 854 ..l..
* 2822 ....49 2134 ..0l0%e
36304 '.silo?;é 304Th’ ’:"59,;
K aR22 c-¥ghe | 3884 [1llSec
*an8 LIl 30c | 471A ..§118
K TCa L.--38c | 5551 10T esc *
10 ..... . 49 +*
3 ogdite A RHE R
..... c . C
Jeaoraa [ll2ec | Bad [1riiive | vrize” 15:*
* SCR-274N
: COMMdAND :
* an +*
* ARC-§ E *
* EOUIPMEN1 *
* EXCELLENT *
* RECEIVERS USED USED NEw &
e BC-453—190 to 550 KC.ovinnn $29.95 $49.95%
v BCA54—3 to 6 MC . .. . 24.95%
*llu; ng—GloS MC $13.95 lssl.gg*
* ..................... . *
*‘m ;I'RANSMIT‘I’ERS 0 95*
L, L
o4MC..... ....... N
*acm—msnmc 2095 %
% T-15 ARC 5500 10 800 KC ... 2933 :
*ADDITIONAL EQUIPMENT *
iR o 343 1R BHR
& BL.AS] Gontrol Bo (mmm'u) 'Z 128 1373 2.39%
v BC-442 Relay Unit (ANT) . . 5694
*lpgznl gr__éu 148, 151, 152, 153, en *
 Fiot ble Shatting with gear to o ’ *
raceivers . ... 2.69%
3R Rack T nre 228 293%
A rorweiderhck . . res EI OD3NX
o Single Transmitter Rack....... ... 3.97 4
DM-32 Dynamotor for Cemmand Set, 3.95 5. *
* DM-33 Dynamotor for Coammpnd Set. 2.95 3.
 Mounts for 2 Trans. Rack, 3 Rec. Rack, *
: Modulator, & Antenna Relay Unit. . 1.95 :
: HEADSETS :
* "%i'\_?cf":..'&“ P e congition. ?'fsz.vs *
*Hs-z.: high impedance. BR i +*
*
*
+*
*
*
*
*
*
*
*
*
*
*
*
*

*

S JCHOR 52 o 2 25 5 0 2 iﬂf

Power Suppl

) cogonopag
These Frequency Meters are lumry telnd checked !or*
frequency alignment and GUARANTEED.

TURBO AMPLIFIER *

4 tube Am llller ued b
s F [ V.

inpu 400 l 88k Ve *
cyr es,

w th m u 'K_‘l—

BRAND NFE sl 19*
sncuL

MINIMUM ORDER $2.00

Immediate Dthvery—Sand 25% deposit on C.0.D. or-
ders. Al shipments F.0 N.Y.C. (N.Y.C. residents
add sales tax to your rem-lun:e }

PLATT ELECTRONICS CORP.
Dept. A, 489 Broome St., N. Y. 13, N. Y.
PHONES: WO 4-0827 and WO 4-0328

BRANCH STORE: 159 Greenwich St.. N.Y.C.
A 7 e e vl e e vl v e vk e e e e ok ol ke e e ok

326 2 35 2 0 0 %

UNRECOGNIZED HAZARDS
IN ELECTRONICS

By THOMAS R. HUGHES
Elec. Safety Engr.. Div. of Indusirial Salety, State of California

"Familiarity breeds contempt” but technicians who ignore

the dangers of carbon tet

E FIND that radio technicians and

electronics experts are universally
ignorant of the serious toxic hazards
presented by two agents commonly
used in the trade. The first one we
will discuss is carbon tetrachloride.

Probably the reader will say we are
being absurd. He has used ‘“‘carbon
tet” to clean contacts of rheostats and
selector switches for years and he
never has heard of any trouble from
its use. But the insidious aspect is
that neither users nor doctors recog-
nize the symptoms until the damage
has been done.

Usually the normal radio or elec-
tronics technician does not absorb
enough of it to cause harm but, if he
is going to use it at all, he must be
informed of the hazard. Carbon tet
used to be the favorite item for re-
moving spots in the dry-cleaning busi-
ness until it was finally realized that
“spotters” were dying off at an early
age and spending their last few years
in misery from internal disorders. The
fact we want to impress on the reader
is that carbon tet produces a cumula-
tive injury-—a little bit here and a lit-
tle bit later.

Carbon tet is one of the family of
halogenated hydrocarbons: tetrachlo-
romethane, dichloroethylene, trichlo-
roethylene, etc., are commonly used as
degreasing agents in the manufactur-
ing industry. Chloroform is a first cou-
sin of carbon tet and was commonly
used as an anesthetic until medical
men realized the pathologic damage it
was producing. Years later it was
finally recognized that the whole fam-
ily of compounds produce the same in-
juries in varying degrees.

Briefly, carbon tet {just as with
chloroform) in a serious exposure, is
a powerful anesthetic and narcotic; a
depressant to the heart muscles; and
produces lasting degeneration of the
liver, pancreas, and, to a lesser de-
gree, the kidneys. In continued but
light exposures it produces gradual
but progressive deterioration of the
last three mentioned organs,

It is absorbed primarily through the
mucous membranes of the nose and
throat and the eyes, but may also be
absorbed to a lesser degree through
the skin. After light but continued ex-
posure it produces these symptoms:
irritation of the aforementioned mu-
cous membranes; noticeable catarrh
and coughing up phlegm from the
throat; and jaundice.

www americanradiohistorv. com

and selenium invite trouble.

If it is accidentally splashed in the
eyes they must be washed thoroughly
with water for 15 minutes and the
patient should then be treated by an
ophthalmologist.

The heavy wartime use of the halo-
genated hydrocarbons brought out the
fact that alcoholics, diabetics, and
some other individuals are especially
hypersensitive or allergic to their use.
It should be noted that alcohol in a
person’s system hastens the hepatic
(liver) damage produced by these
compounds.

Preventing lnjury

Carbon tet is five times as heavy as
air, in its vapor form. Thus the vapors
tend to stay in the can or pot in which
they are being used or seek a lower
level when released by use outside the
container. The normal use around
radio shops (cleaning small parts with
a small brush dipped in a pot of it)
does not present much hazard if the
face is kept away from the operation
and it is not spilled on the hands as a
regular procedure.

Records of the California Division of
Labor Statistics show that the great-
est number of injuries occur in the air-
craft industry and related servicing.
Commercial and military planes are
packed with relays and controls hav-
ing contacts to be cleaned. Carbon tet
is by far the greatest offender al-
though the other compounds are used
in much greater quantities in degreas-
ing equipment for parts other than
electrical.

But the records show that Cali-
fornia’s large radar and television
manufacturing industry runs a close
second in number of injuries reported.
We mention these records merely to
show the technician that it is the
small cleaning operation that is pro-
ducing the majority of injuries and
that it is such as he that are being
injured.

In a large shop, where the pot of
carbon tet is kept fairly busy, a local
exhaust system (small blower used
to pick up the vapors and discharge
them outdoors) should be used at or
below the point of operation. Rubber
gloves should be worn by the user and
a good idea is to suspend a glass win-
dow above the point of operation so
that the user can do the cleaning un-
der the glass while observing his work
from above. In larger operations
where it is used all day long, the man-
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Which Do YouWant 7

~ rer POy 1IN
Beter ﬂYVL

4

-.— . ;i b AN
add technical train- . Security

ing to your practical
experience and

Eo———OH

We Guarantee

TO TRAIN AND COACH YOU AT HOME IN SPARE TIME

unTiL you 66T YOUR FCC LICENSE

JOB OFFERS Like These to Our
Graduates Every Month

Letter from nationafly-known Airlines. ‘‘We woufd also appreciate if you
would place the following addltional advertisement in your bulletin—-Wanted
—Superintendent of Communications " Salary $666.66 per month.

Letter from nationally.known Airlines, **We are contemplating placin .
an Airline Ground Radio Engineer.”" Starting safary $385 per month.

These are Just a few examptes of the job offers that come to our office periodi.
cnlly. 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 License Lessons
Lee Worthy ... wwse . & o- miad 2nd Phone e 16
22105 Wilshire St., Bakershield. Cal.
Clifford E. Vogt 1st Phone .20
Box 1016, Dania, Fla
Francis X. Foerch 1st Phone. ... 38

38 Beucier Pl, Bergenfield, N. J.

Carl E. Smith, E.E., Consulting Engincer, Presideat

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk RN-51, 3900 Euclid Bldg., Cleveland 3, Ohio

April, 1953

Get Your Fe Ticket

S ' -Then Use Our

A New Car A maz mg ,y E#ecﬁve
L}\ Job-Finding Seryice

5 To Get aBetter jop -

. — = S—

Happy Vacat,
and Trayelo "

| can traim you to pass your FCC License Exams
in a minimym of time if you've had any practical
radio experience — amateur, Army, Navy, radip
servicing or other. My time.proven plan can help
put yon, too, on the road to success.

Let me send you FREE the entlre story
Just fill out the coupon and mait it, | will send
you. free of charge. a copy of *‘How to Pass FCC
License Exams.'' plus a sample FCC-typs Exam.
and the amazing new booklet, '*Money Making
FCC License Intormation,

Edw, H. Guilford
Vice President

Our Amazingly Effective JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here is just one recent example of Job-Finding Results
Gets Five Job-Offers from Broadcast Stations

Your "Chief Engineer’s Builetin’ is a grand way of
obtainitg employment for your graduates who have
gleF‘l’SHmeg S;UHDE' obtained their Ist clast license. Since my name
COURSE WHICH has been on tie list. [ have received calls or letters
SUPPLIES FCC from flve stations in the southern states. and am
TYPE EXAMINA now employed as Transmitter Eugineer at WMMIT.
TIONS WITH ALL Elmer Powell. Hox 274, Sparta. Teun.
LESSONS AND Your FCC Ticket Is always recognized in
FINAL TESTS all radio fields as proof of your fechnical
ability.
@ = ~
SAMPLE l\’h\b}’
FOC TYPE LM
, 0’4’)

& B 3
¢ & %«

j A ’Iﬁ‘o" (/‘.[;'I". ¢
AR SN
~ v /

\)
= Qt

Cleveland Institute of Radio Electronics
Desk RN-51-—1900 Euclid Blde.. Cluvcland, 3, Ohio

Address 1o Desk Ng. to avoid delay
a minlmum o
T i.ice
T n okle
ure 1o tell me
Name & 5 oc 8 e e S YR
Addr
City Lone 8oty oy il icas"n

Paste On 2.cent postcard cr send alr mail

e - - —— - - — - —— ]
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A

type no.

" SPECS. o
circut © 9
diagram )

on decals
of TRIAD
power
transformers

Triad Power Transformers—like
other Triad transformers—have the
essential information right where
you want it—on the decal.

It simplifies installation—speeds
servicing—makes reordering easy.
Whether used for replacement,
industrial applications, PA amplifiers
or amateur gear, they offer

small size, maximum efficiency,
low temperature rise and low cost.
Also, they are “Climatite” treated,
both coil and core, for protection
against moisture and for elimination
of lamination chatter. Laminations
are painted to prevent rust. Copper
straps are used for static shields,
grounded to case and core.

Leads are color coded, UL approved.
Final tests include checking for
proper operation. Cases are
finished in durabie, attractive

grey baked enamel.

Write for Catalogs TR-52A and TV-52A

agement can obtain diagrams or in-
structions on safe methods from safety
organizations; employee compensation
insurance groups; or the U. S. Depart-
ment of Labor.

Most pcople realize that the burning
of carbon tetrachloride vapors pro-
duces the poisonous phosgene gas. For
this reason, carbon tet should not be
used around open flames in any opera-
tion that liberates its vapors.

If the employer is concerned about
the degree of hazard his use is pro-
ducing he may call in a county or city
health bureau or a hygiene engincer to
take samples of the atmosphere around
the operation for testing. Fifty parts
per million parts of air is the maxi-
mum safe working level permitted by
safety codes and 100 to 160 p/m are
sure to cause chronic injury,

Another Hazardous Agent

The second substance we want to
call attention to is selenium, as used
in rectifiers. Although it is of no con-
cern to the regular electronic techni-
cian, the raw selenium powder is a
poison when ingested (by getting on
the hands and hence into one’s food,
on cigarettes, or by other paths).

In the finished rectifiers it is not
possible to obtain any selenium as
powder but the user of such rectifiers
may be subjected to the extremely
poisonous fumes given off when an
arc-over or burn-out occurs in a recti-
fier. These fumes have a very putrid
odor, similar to that of rotten cab-
hage.

The products of the burning contain
selenium dioxide and hydrogen sele-
nide. Toxicologists recommend that
continued exposure should be avoided
if more than .05 parts per million of
the latter substance is found in air.
That is as low a permissible concen-
tration as is set for any of the recog-
nized fumigants so you can draw your
own conclusions about the seriousness
of such fumes.

When an arc-over occurs. people
that are near should breathe no more
than absolutely necessary until they
can get out in the fresh air. Windows
should be opened to remove the fumes
and the equipment, containing the
burned rectifier, should be taken out-
doors as soon as safely possible.

It is important not to handle dam-
aged portions of a rectifier with bare
hands. for two reasons. The first is to
prevent transferring any of the sub-
stance to the mouth and the second
is that it can be absorbed through
burns in the skin. Even when ther-
mally cold the substance produces a
form of burn, such as do caustics. and
it is absorbed to a certain extent
through such burned skin.

Preventing Burn-Outs

Some authorities say that selenium
rectifiers will ultimately burn out in
regular use, under the best of condi-
tions, but this is disputed by others.
In the light duty they perform in
ordinary radio or television use, they
seem to go on indefinitely if not over-

www americanradiohistorv. com

loaded or overstressed by faults in the
equipment they supply.

As a first precaution all selenium
rectifiers should have a fuse, of the
correct size for the load, placed di-
rectly ahead of them. Time-lag fuses
(such as the “8lo-Blo”) can be ob-
tained in the small glass cartridges, in
values as low as a quarter of an am-
pere. For half-wave rectification the
a.c. fuse must be at least 2.3 times the
rated d.c. current and for full-wave
operation it must be at least 1.15
times the rated d.c. current of the rec-
tifier.

The second precaution has to do
with keeping rectifiers cool. Place
them well away from heat producing
components; always have cells (plates)
in a vertical plane so the air can pass
upward through them; and keep de-
posits of dust or fuzz out of them.

In large rectifiers for industry (such
as for plating, heavy battery charging,
energizing aircraft on the ground, etc.)
rectifiers arc worked to about 250%
of normal capacity by cooling with a
fan or blower. The intake of this
blower may pick up a paper or rag
and slap it against a section of the
rectifier. If not discovered this will
cause that section to overheat and
burn.

In working around rectifiers, don't
let hot solder or flux fall on the plates,
For small loads at ordinary a.c. line
voltage, use a low resistance (15 to 50
ohms) ahead of the rectifier to cut
down the peak charging current.

Radio technicians are familiar with
sclenium rectifiers as used in power
packs of radio and television sets but,
since the war, these rectifiers have
been invading every field. They are
used in complex business machines;
remote control circuits in everything
from house light control to pipe organ
key circuits; industrial control and
chart recorders; to mention a few.

Overstressing a selenium rectifier
from a voltage standpoint is more
serious than from surges of heavy
current, although continued overcur-
rent will heat up the plates. These
rectifiers must never be operated at or
allowed to be heated by other sources
to over 140 degrees or they will cer-
tainly be due for an arc-over. Of
course they should never be operated
at anywhere near that temperature if
one knows what he is doing.

They have a normal current rating
of around 50 milliamperes per square
centimeter of the cell area but this
does not include the whole area of
the plate. Each cell is worked at {rom
10 to 20 volts a.c. input.

When a rectifier has been over-
stressed and is about to break down,
its forward resistance increases and
its delivered d.c. voltage and current
will fall off. Thus, if the supplied
equipment is not performing properly,
the voltages on the a.c. and d.c. sides
of the rectifier should be compared
with those of a new one of similar rat-
ing. Its use should be discontinued if
the voltage is down on the d.c. side.
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 ote ot oine| 'UHP-VHF Signal Testing

Code Practice Oscillator | I 1igna esiing 1s

(Continued from page 41) o

streetcar. Probably the only difli- q u Ic ||:' E‘ \s I W lth alel s e

culty encountered would be the stares //( >

of fellow passengers. =
Group or Class Practice: While the :

unit was originally designed for 'HE “Ew
private use, it is capable of giving suf-
ficient loudspeaker volume for a class HEAVY Dmv
of ten to twenty students, where the
background noise is kept recasonably
low. Use the circuit arrangement
shown in Fig. 4.
A 3" to 6” PM loudspeaker is used
(better results are obtained with the
larger speaker) together with a stand-
ard audio output transformer, such

as the Stancor Type A-3856. The
primary of the audio transformer is ERE = I WER
connected in place of the headphonc

connections (Fig. 3).

Where desired, the loudspeaker and
transformer could easily be mounted
in a small metal utility box or wooden
baffllc and plug-in leads identical to
the headphone leads provided, The
basic oscillator would then serve

FOTA

VY,

KV A VAV

equally well for classroom (group) EREC-TOWER —and only EREC-TOWER —goes
or private usc, as required. ) up a full 80 feet. You test signal

For practice in group sending, a strength anywhere along the way up . ..
hand-key may be provided for each determine just exactly how high the
student, with all the keys connected permanent antenna must be!
cither in series or in parallel. If con-
nected in series, all students except ’

the one actually sending close the
switches of their keys Practicc can
be carried on in “round rohin™ fashion,
with first one, tken another, and an-
other student sending a group of test

Use the EREC-TOWER as a gin pole to raise
permanent antenna towers. With an
EREC-TOWER, for example, two men can erect
a 100-foot Alprodco Tower in less

than two hours. You save time, money,

words. .
Audio Signal Source: The completed labor on every job!
oscillator will serve as a satisfactory
portable audio signal source for signal AT )
injection testing of phanograph ampli- EREC-TOWER helps you demonstrate sets quickly,
fiers, public address systems, or the anywhere. Here’s the ideal way to show
audio section of radio or television razor-sharp pictures to your fringe area prospects . .,
receivers. right in their own homes. EREC-TOWER is a
In this application, either the "Key” real sales closer!

or ‘“Phones” terminals should be
shorted together and a potentiometer

connected between the other pair of )
terminals (from 500 to 47.000 ohms [ S bl o
will be satisfactory . . . higher out- ;:;A, lifetime aircraft aluminum. Each leg
put voltages will be obtained with the - .'4.% ) and lrai’k.(sce OPPT:J‘C i;hfxstration) is
higher resistance values). Output is ,"’—'1';.. ,,a&-\ fé‘;;‘:ﬁ""‘“f’l';‘:‘;‘t’l‘mczkle"c‘:‘uck’
obtained from the center arm of the W& j‘:ﬁ stk o s
pot and one of the outer terminals. A ’;“ ” 1 '\‘S.
blocking condenser should be used if - ﬁ' 'S 4 HEAVY EXTRUDED
the audio signal is fed into circuits LY [\
where d.c. cannot be tolerated. l\:\ i ONE-PIECE ALUMINUM
In general, the audio signal ob- N TRACKS Dealer l
tained will not be a sine wave, but it Net p,i:e
is still useful for general purpose {For Tower)
signal injection tests. $233.50
The transistor code practice oscil- FREE! WRITE TODAY for full information and
lator described, useful in its own literatureonthe Alprodco EREC-TOWER as well
right, also makes an excellent con- as Alprodco Aluminum TV-FM-AM Towers.

struction project for the experimenter
desiring to work and to gain familiar-
ity with transistor circuits and ap-
plications. Work with comparatively
simple projects helps to develop the
experimenter’s knowledge of transis-
tor behavior and to instill the con-
fidence necessary 10 undertake in-
creasingly complex and more diflicult
projects. 50
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302 E. MAIN ST., KEMPTON, INDIANA
MINERAL WELLS, YEXAS + DUBLIN, GEORGIA
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AMERICA’S FINEST 28 WATT—50 WATT AND 10 WATT P. A. VALUES

STOCK No. AP-2BX. Tortable
volume controls. One phono Input.
quency resibonse. The
ohm_speaker connectlons.
of sPeaker cable.

Two heavy duty

One is used to carry the ampllfier.
of the nmplmur to play 3335, 45 and 7

(less mike) ship.

extra.
Fluor

EE OPFERING TO TIE RIGUT FOI
Slr:EAhEl(S)

No. MA-33 shown below: in place of the

Net Price $1u4.95.

heavy duty output tran;lormer has taps for 4. B.
1

Each speaker 15 mounted in separate carrying eases. Each e
on back and is lnrgc enough 1o give good speaker baflling.
A 3-s eed phono momr and plick-up is mounted in the top
PM record.

This portable PA s¥stem will put out ‘20 watts all dny long and 28 v.o 30 walts peak audlo.
MeGee oifers You this $150.00 list portable PA system at o terrific sav!

STOCK No. AP- 25‘:(1 eomplele gnrmhlo PA system with 3-speed phono :md spoakers as pletured

Elvetro Voice model 910 -c28 50 st crystal mike with 20 feet of cable and desk stand $8.9%

ype mike stand Instead of desk stand $4.9%
WALL Sl EAI\ERS

e AP-28BX P.A. s¥stem is offercd with two of the 25 walt weatherproof trumbet and drivers
portable speakers with haflles.
want MA-33 trumpPeis with your ampiifier and add $3%.00 o the cost.

two

28 WATT *150% LIST PORTABLE P.A. ON SALE *69°

3-SPEED PHONO TOP—TWO 12.INCH SPEAKERS
7-TUBES PUSH PULL 6L4'S HEAVY LEATHERETTE
COVERED PLYWOOD PORTABLE CASES
CRYSTAL MIKE $8.95 EXTRA

28 wnatt public address system.
punh pull 6L6 amplifier with inputs for 2 mikes either oryswl or dynamic with separate mixing
Fully vartable tone control high fidelity. wide range fre.

28-WATT AMPLIFIER
WITH 12-{NCH WALL
SPEAKERS
The 28 “l“
amplitie

shown to Ihe
also

You fet a 7T-tuhe heavy duty

16. 125, 250 and 500
P.M. speakers, each with 25 feet
age has a snap
2] x 16 x 13 inches.

out the port-
able speakers.
In thejr place
we will ship
two Leather-
atte wall bal-
fles with

duty 12 lncln
alnico ¥V mag:
net PM Spu-kers and 500 ohm llne
matehing trans. Stock No. 88-28
28 watl nmrlmcr with 3 sx»eed
phone top w In two 12 Inch wall
apeakers. 9.95%. Fxtra 12 inch
wall svu.nkers $11.,95. Model 810
Electro Voice mike $8.9% extra.
Floor stand 54.95 extra.

inch ainico

case is

INSTEAD OF TIIE PORTABLE

Speclfy that you
Stock No. MA-28XX.

50-WATT PORTABLE P.A. ON SALE $99.95
3-SPEED PHONO TOP—TWO 12" SPEAKERS

10-1ube portable 30-watt public address system. 4—6L8G (push-pull parallcl) output tubes.
1nputa for 2 niicrophones, elther cr¥stal or dynamic. with separate mixing volume controls.
Twin pass and treble tone conirols. High fidelity wide ranze output transformer with taps
16, 125, 250 and 500 ohms. Complete with 2 super heavy duty 127 PM spenkers
nd ft. cables mounled in separate lmumerett@m»el carrylng Cases, 21"x21%x13~
'rne amplificr fits in one of the cases for carrying. This amblifier will put out 40 watts nll
day long and 50 _to 60 watts peak with eane. 3-speed turntablc and plckup arm to Play all
recorda » 45 and 78 RPM is mounted In the top of the amplifier. Stock No. AP-80X,
50 watt pormhle P.A. system similar to the 28-watt model pictured above, lcss microphone.
Sale price; $99.95. Shipping \nelgnt 100 1bs. Snlpm-d via Exyress or Truck only.
Reguiar $43.00 list ll:l_lt-ctro- ‘olce 810 dynamic microphone with 20 ft. cable and desk

10-WATT PORTABLE P.A. ON SALE $42.95
3-SPEED PHONO TOP—10" ALNICO PM SPEAKER

5-tube portable 10-watt (14-watt peak) public address system. (Push-pull 7C3) U. L. ap-
proved amplifier with wide ranrre response. Inputs for microphone and phono. with sep-
arate mixIng type volume €ONtrols. Tone control. 10" Alnico V PM speaker is housed
in o lealnerette case 217x167x13” which holds the ampllfier for carrying. 3-speed
wrntable and hickup arm to play all records 331y, 45 and =8 HPM is mounied In the top
of Lie ampllifier. List value, $90.00. Stock No. AP-10X. 10-watt portsble P.A. system
similar 10 the 28-watt pictured ahove. except |t has only one case and one 107 speakers
less microphone. Sale price. $42.95. Shipping -velght. 41 1bs. Shipped via Express
o1 Truck only.

Crysta with 0 I
AP 10x portable P'.A. system.

desk stand, $3.95 cxtra when ordered wlith the

stand, $11.9% extra. or floor stand lnstead of desk stand, ady 54.95.

With Control $504 g

Simply clip on to the speaker voice coil “;51

of any radio or TV set or to an sudio 183GT

amplitier. No soldering neccssary, Lis- 1HSGT

. ten in privately to vour favorlte pro- iLe

Irams he llny HBrush crystal ear 1RrS H
phone fits your ear just like a regular hearing aid ear picce. 1ss =
A amall remote mmro] box enalles using 20 n.. from the 1T 5
radio or TV set. llas its Own separpte volume ntrol and 1ua
small matchin: Irnnsrormt‘r bullt-in to operate r,hc CTystnl us 1
from nny speaker volce coil. Ideal for hospitals. homes, 3Q4
hundreds of other uses. 10 times more comfortable to wear 3QSGT
than ¢onventional carphones. Stock No. B11-300 Includes 354
Erush crystal ear piece. remote control box. 20 ft. of cable Ive
and Instructions. Snlc price, $5.49 complete. HRrush crys- SU4G
tal enr:-none with 38" cord, Stock No. BR-51. $2.95. ou 6AR4
eonnect it like nny crystal ecarphone. diagram furnished.) GAKS
Accessory kit includes vojlume control with swhch plus cou GALS . ...
pling cabacity and instructjions. 99¢ CXtra. 6aQ8 ..

'hese are not set mig's. culis, but a carefully Ins]i-_ectc(l private line of tubes with a ful
listed are in stock in good gquantity at this ume

INDIVIDUALLY CARTONED ELECTRONIC RADIO & TV TUBES

_)‘-.rchc offers You a wide selectlon of good quality TV and Radio tuhe types.

Individually cartoned. Qur private hrand.
1l 6 months' fruarantee. Tyhes

housands sold. Order 50 tubes and take 10Gp off the llstea prices.

-T9 125J1m .59

.69 125JIGT . .59

.59 125N7GT : .69

59 125L1GT i .79

-49 198G6G 1.719

59 -99

.59 .59

.69 79

59 59

-89 59

-59 39

.69 -59

.59 -79

59 .89

59 -59

.79 59

H 59 .59

2Q71GT " -59 99
2S5FSGT . . .69 39

OUTDOOR SPEAKERS — WALL BAFFLES — 50-WATT BOOSTER AMPLIFIER

25-Watt PM AND LEATHER

Weather- ETTE BAFFLE, $4.95
Proof LOTS OF 10, $4.15
b -}
Out-Door | The neshlerdareiie Bale “mine ST
Speaker i, Oitered with o 333«“»:32 by

PM speaker with 3.2 ohm
Holces‘coll. Stock Ne. BlBo Speaker and Bafe

95 e¢a.: lots of | 54.7
52895 e on1y. ;Su)ck o, NV-S. $2.20

ea.: 10 for $19.9

25.-Watt Horn $28.95

ORDER FOR USE WITH ANY P.A. SYSTEM OFFERED ON McGEE'S 2 PAGES
OF ADVERTISING
25-WATT HORN

23-Watt Driver and 31%-foot air column re-entrant Trumpet. The
E, standard type trumpet and driver you see the most. Drlvers are
1000 weatherproof, horn Is spun aiuminum, offered to you at a considerable savings.
Stock No. MaA-33. Shipping welght 20 Ibs. Net price $23.95.

50-WATT $N Q9
BOOSTER AMP. 39

2-Mike Pre.Amp $12.95 Extra.
Nat a Kit, but @ Manufactured
Amp.

50-WATT BOOSTER &, .5%i"nu
ue. 50 watt booster amplifier with
ush-pull parallei 8L8 outpui tules.
Connect to your present amplifier as a booster OF use
with the PR-2X Pre-amp to ndd the une of mikes and
The booster amplifier has one Input jack an l volt Input
b. potted case hizh hdellly oul. ut iransformer,
Boosater has
a 225 mill power supply with 5U4 rectifier. Price Includes !ube 6!.8. ‘IN7 and 3U4.
The two v.-riable controis_are for master volume control and bass boos( tone com.rnl Size
8 x 815 x 1444, Stack No. PA.-55N. Bhipping welght 28 Ibs. Sale price $39.95 .
Pre-amplifier plugs In directly to the I*A.55N Booster Ilmlﬂ fier.
2 MlKE PRE AMP' It cnnbrl,es usepor 2, stal y!Zt;n'\m] cs plus one low Ievel
input. Furnished with 4 foot cables and Plu for remote control of the 55 watt Booster
Amplifier, 8mall chasnlu size 5 x 31 x 4", Stock No. PR-2X, with tubes TF7 and INT.
Net price $12.95 ¢

one 1ow level

Input,
Zlves 30 watts of audlo. Booster has a 6 |
malches fpeaker with 4-8-18 ohm valce coil. also 60 ohm and

IT'S McGEE FOR COAXIAL SPEAKERS—3-SPEED CHANGERS—FM-AM CHASSIS

McGEE $ $62.50 LIST 15” COAXIAL SPEAKER, $21.85
21 02. ALNICO V MAGNET—S5" TWEETER

‘This is the finest 15" conxial PM speaker value that we have ever
offered. New 1952 production. of a famous mun facturer of fine
apeaken The 15% speaker hus a 2114 oz. Aln magnet: efual
0 8B oz. of the Alnico 3 type magnet. The cone Is free flonting. of
me ploeo construction, Wii) ref uce low frequencies down to 20
he 5" t\vee(er is conxlally suspended and has a ridged cone

e hlgh frequencles. It will respond up to 17.-

12” COAXIAL SPEAKER, $12,95

McGee offers the new 1852
model 127 coaxinl PM speak-
er. Quality you would put in
your ﬂnen( sets If you were
& manufacturer. 12~ woofer

e
pass filter s concealed
Under the hot cover,
leaving only two wires

ok m_ ocutput
transformer of

dio.
music lover's ampillier Pl
shiphing weight 12 Ibs. Net prh:e Szl 95,

. 11iZn pass filter Is un-
der the pot cover. Only two

12” JENSEN PM, $15.95

?a-omer McGee SCI)OD' Jensen Concert 12%,

wirea to connect to your ra-
dio or audio amplifier. 8 chm

ESPEY 12-TUBE FM-AM CHASSIS, $59.95

% BUILT-IN PRE-AMP FOR G.E
VARIABLE RELUCTANCE PICK.UP

% WIDE RANGE AUDIO

% WHY NOT ORDER WITH A COAX-
1AL SPEAKER AND A RECORD
CHANGER? SEE OUR SPECIAL OF-
FERING

MeGee's new 1953 model 12-tube FM-AM
ehassis, Latest desigm with phono inputs for
all t Tes of record Plnyers erystal or G.E.
varlable rolucwnte eceives slandard bro:ld-
east ke and FM

wme rnnsze nudlo response {(push- pull GVG output) and l)ass boos
Loop antenna for broadcast and 300 ohm lin
stapled in cnmnol Attractlve Ilghtcd ﬁllde rule dla!

. lete with tubes: 6BE6. 6

2 av GT and SY3GT rectifier,
Sale price; $59.95. iess speaker,

1. Chassis Rlze.
BA8. 6RAG. 12

Shipping welght 20 lhs,
QOutput

a3t $8aq h'?}éq-}“’ P2ats
A
S oYL RS

V _magmet PM spe:&ker [ \'/Ilh ls wait penk :md 10
ohin vn|ce coil Will take 25 watt audio, AVOTaL ing
You save dol on this speaker, Just 100 “elch! B Ihs. nse rom
to sell. Snlwln,, weight 1bs. Stock No. 500 cps. Stock N 14\. Sale

30 to o,
1-12P, Saic Price $15.95; 2 for 330.00. price $11 95 each; 2 for 525

G.l. 3.SPEED CHANGER WITH G.E. 32295

VARIAEBLE RELUCTANCE TURN-AROUT CARTRIDGE

Another tremendous McGee Scoop! Brand new General lnslrument
3-speed automatic record changers, Complete with RPX:-050 G.E.
variable reluctance curlrlduv with tul’n-nbout stylus. Plays all 3
speeds automatically: 10~ or ds. Has reject button.
P, Repeats Lul record. nn [ 3 . Shipping weight 14
Ihs. Stoek No. TOO-GE. Scoon prlce 522.9
GI1 .’l-sheeo cnang:r same. as, above, but wm: Webster fiP-over twin needie cartridge.
51 Gl- 3 price, $521.95 ench

McGEE RADIO COMPANY &= b s St

Post Orderls,

100

‘matches voice coll of

Y 12-tube FM-AM chassla.
our 127 or

15" eoaxlal speakers.

ESPET DEAL (1), $93.95

T-C charsls complete

CU-ldY and YM-950

speed chlns.er equibPed with
a G.E. turnabout variable re-

Iucmnce cartrldge A better
jome musi® aystem 1han or-

dinarlly available. Espe

Deat gl Sate price $99. 95

With Parcel
Incivae Podtade

www americanradiohistorv. com

ESPEY DEAL (2), $118.95

Esp¢y T-C chassls com-
plete with ]12* ccaxial PM
;:peaker CU-14¥ and the
glish Garrard 3-szpeed
equipped with a
reluctanee

Our

best homo music system.,
Esm- Deal 22, Sale price
ny‘J With 18" Conxial

PM sgonkerl’lu -CR instead

14Y, $10.00 extra.

ESPEY DEAL (3) 3138.95

Esps "hcnx'hn-;:ug”gog
lel.e w IRE] -
!l’)(lnl PM specakers CU-14Y
(these three 127 coaxial
speakers give a cone area
equal to an speaker)
ond a Garrard 3-speed
changer with G.E, varla-
ble reluctance tury
cartridge, Espey Des.
Sale price $138.98.

TELEPHONE YICTOR 9045. WRITE FOR FLYER
1422 GRAND AVE.. KANSAS CITY, MISSOUR!
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TELEVISION BOOSTERS AND CONVERSION KITS ON SALE AT McGEE

GENUINE STANDARD COIL T.V. BOOSTER
Not Surplus, But Right From the Factory

Latest Model B-51 Standard Coi! Television Booster. MeGee
Mmakes another lucky Dburchase and as usual, Passes the savlng,
The famous Model B:31, 12 Channel Standard Coll
which lists for £33.00. iz offered to you for only
Brand new, faclwory cartoned and fully guaranteed
ee. This top quallty “single atage booster utllizes
primed high [requency circults. for Improved performance on ail

$1:.95

channels, Uses GAK3 tube. Average Eain. 6 (o 7 volts on low ii i

chonnels and 3 or 8 on bi¥h channels No disterting of pieture or sound. His euremmy
low notse factor. Conllnuuus one-kmob tunin® and ¢hannel selector cnnlm
olf -on .nnd hy passing 300 o lead-in to set. Modern desigmn. dark brown

8751147 x41% . Made !or 110 valt. 60 cycle AC operallon.
Mnd(-l ke )|. Sale price. $11.95 each. or buy 2 for conly $22,00.

FRINGE AREA TV RECEPTION IS
BETTER WITH OUR McMURDO
SILVER TV BOOSTER
$10.95—TWO FOR $20.00

Read the article on pages 52 and 53 of the December *“*Radio & TV News.** Jou wlll sce
how & booster like the McMurdo Silver Super Sonic was used for frinke arca TV recep-
tlon. We can't Fuarahtee thls unusual reception. but we will guarantee this booster to
be a sensational value. Continuously variable inductance type tuner from chamnnel 2 in:
cluding the FM band through channel 13. Self-powered for 110 volts AC operation. In-
eorporates a 6J6 tube. Input for 300 ohin TV line and 300 ohim output to TV set. Sin-
gle knab tuning. Attractive plastic mmse. MeMurdo Silver Super Sonic TV-FM booster.
Btock No. GB-6H. shipping welght 5 Ihs. Sale price, $10.95 cach or two fo- $20.00.

awite:
plastic (‘ﬂﬂl-

Shipping wefgnt 5 Ibs

RCA 201E1 T.V. TUNER $7.95

Terrific buy on this RCA tuner. We have a limited Quantity of the
famous origlnal 201E1, 13 channel completely wired and tested TV
front end tuncrs. Ready (o connect to your TV video I.F. strip. Of-
fered at a sacrifice. Price was $4.1.00. Now cnly $7.95 each, with

Sale Price, $11.95,

3 tubes.

20 INCH CONVERSION KIT $29.95

YOU GET—
20HP4—20" PICTURE TUBE
20-INCH PLASTIC MASK
14 K.V. FLYBACK AND 70° YOKE

Our 20" conversion kit includes a ¢-month Ruaranteed 201194, 20° rectangular
hlackface picture tube, plus a 11.900 volt G.E. built high voltage flylick trans-
former. plus a mateched 70° cosine yoke, plus a 20~ rectangular go d trimmed
plexiglas mask and sugrested diagram. The plcture tube is the latest elictro-static
focus type that requires no focus €oil. Shipped via express or truck cnly. Ship.
weight, 40 tbs, Stock No. 20-TP, aet price, $29,95.

17-INCH CONVERSION KIT $25.95
You Get—I17BP4A 17” Picture Tube
14-lnch Conversion $ 2595
Kit

17-Inch Plastic Mask
14 K.V. Flyback and 70° Yoke

1'”"'4,\
rectangular blackface al('cm ~magn c
focus pleture tube with guaran:
tee. plus 8 Matched 70° cosine mke. a G.E.
bullt 14.000 volt lyback endd a 17”7 rec-
tngular gold trimmed Plexl),'lnl mmal« and

17-Inch econversion kit with
14-Inch conversion kit: You get a 14- 17"

inch black face, 1 year guarantee G.E.
14CP4 plcture tule. a 70° deflection yoke
with matehing 14.000 volt G.E. tiypbock

and a 14° plexiglas gold trim  safewy safely shileld, Supgested diagrara fuenished,
mask, plus converslon Instructions. Stock Snipping welyht. 30 lbs._ via Express or
Truek only. Stoek No.

No. 14CC-G. Sale price. $25.958, 17.|9As 177 gons

version kit, Sale price, $25.

CAPEHART CABINET, $7'1.95
BLANK OR GUT TO FIT ESPEY CHASSIS

Buy ibils tnhlnct with Espey chassls and the VM chinger at the
a

teit and ha fine radlo-phono combination fo- less than
the vilue m ne cabinet nlnuc This beautiful ¢pb net was In-
tended for 4 Cupehart $800.00 combination, It s the Gnest

possible lurﬂture quallty cabinet workmanship. 37 ” high, 40"
wide and 24" nt 10 back. linged top ilfts in tvo sections.
256" lid co\ern the chanfer compartment and L1lz2” is the
width of the rodlo combariment. Chanfer mounting pinel I8
(urnluhed blank. Rac llu pnnel is shipped Feady cut t) lll the 7-C
Espey chassis, l}l ut to hola 212" nm-n Made of
e uallity \mmut \.t'no(‘r 78” material used
pped via truck. rnll or exnrena nnly inlgpl
nnel qu! to_fit Es C. $79.95
Buy 2—l2 3% o2.
s.00 (57 50 “cm

hmu rhout.
v, 1 0 1bs,
%1, With blank
Alnico PM speakers for use in this

Stock No. C-175, with
changer and radio rnne $79.95.

cabinet for only s

tubes. Epch tuper In good condition but has been repaired. Stock No.

RCA-13%. TV front end tuner. Convertor coil type for separate sound

$7.95. Spetily shaft len®th desired, either 2” or 4",

RCA 201E-1 T.V. TUNER
3-TUBE SARKES-TARZIAN T.V. TUNER
This polp;ur Barkes-Tarzlan Type 3 tuner is widely s 95
v ally tuned colls. Price is complete with diagram and 9
' thrée tubes: 8C4 osc., 8BHE R.F. ond 6AGS mixer,
to hook uP to a vldeo and sound IF strip. hi‘.{ be used with elther
inter-carrjer or separate sound IF lc(rcull: as bullt-on convertor
Net price, $9.95 each, Specify shaft lenglh‘.’ elther 2"

RCA PRINTED CIRCUIT T.V. TUNER $14.95
mechanically to the standard coll {same knobs fit). Snap-in chnnnel 80|
ments.  Hus 634" shaft ed on late Halllerafters T.V.

el T.V. TUNER FOR EMERSON $12.95
STOCK NO. SC-947E
filaments in scrics—ahunted to .8 amps.  Stock No. SC-847E.  Sale
- Price. $12.95. Knobs. 59c.
SUB STATION $3.95 $]B-g5’

as used In the famous 830 chassls. Complete with 3=6J8 tubes.

Same as pletured avove only new—with 2%g~ shaft. Stock No. 2Z01.

used. ‘hannel rotary type switch with Individu-
", Regular factory cost is twice our price. Each tuner is wired ready
coil, built in fine frequency Sarkes:’ anzl:m TV tuner, with
RCA Printed Clrcun T.V. Tuner with 6J6 and 8CB8 tuhes. Similar
Us ety Stocl
No. RC-A12. 12 Chonnel Tuner with Tubes. New, $14.95. hnobs. 59¢,
For Emerson 650D ETC. [las 2% " insulated shaft and tubes 6BC3—
a-smuon intercom master housed in chrome plated metal eabi:

net 7 “x87x3" sloping front. Full 3-tube amplifier for |10
volt AC-DC operation. I’ress-to-talk switch ls on top of the cab-
inet and volume control with off:on switch and station selector

) n
. atching cabinet chrome plated sub-station No.
}. Master lc uiet at all times except when press-to-talk
switch Is pressed at the master or €All-back switch is pressed
ot the sub. Uses d-wire Intercom cable.

master MPM.AJ3. shipping weight 10 Ibs. Saie price. $16.95

each, suh-siatlons extra, 3. wrc plnauc intercom cable. 100

fe. r $1.95, 500 ft. for $8.95
INTERCOM SUB STATIONS $3.95

Chrome plated, with call back
swlteh for o 3-wire Intercom | Intercom sub-station wlith
master. Size 712*x@7x3” | call hack switch for use with

3.station intercom

eloping front. 57 Alnico V] 3-wire intercom masters, 37
P spkr. Intercom denlers | square and 21 ee| Has
buy nt Jess than present pro new plasiie m'll cloth. Al-
ductlon ¢081ls, Lim nlco V' PM spenker. A true
uantlty.  Stock Ne. I‘M A.- McGee value, toe No.
:lnlp, welght 8 |bs, snle | NE«5. shilp. welzht. 1 Uk 10a.

rice. $3.95 each or 3 for | Sale Price %3.
10. oo S :-rhl 3.wwire plas. { for
ft. | intercom

95 caeh or 3
3-wire plastic

cahle. 100 ft. for

ll. [or $8.95. $5£.95. 500 ft. for $8.95,
CAPEHART CABINET FOR (000 SET—ONLY $99°5
4 Beautlful, nnesEEQUTIFUL e

uallly walnut cOmhIn:ltlon r.ullo-
95 ‘hono cabipet 42" high. 42" wilde and dee
lor capthﬂrt'! finest -:omhhutlon
F9 up. Cabinet cost manufaeturer over
?200 0() “ilﬂ highly Wllsl’u‘d maltehed walnut Pai-
els. e of 34" material. F ”/Y nnlld n!nch
This eabinet we‘ghs approximatel 73 Ibs. Th
radio and speaker urill .nll mwe hinged
Radio comPartaent on right hand slde is 14~
w

selllm.' rur

lnhzh and 111" wide. Made mount chassis Yers
tieally. Cnnnger compartment 18 14" hi G1g”
wide. Large encugh to nold an; rec«)r ehanger or
recorder mechaniam. X ayLr the

chnnyxer compartment Is hlna’ed to fold back for ensy
aecess to the changer. Both radio and ehanyer com-
r.mmc.-ms come With uncut blank panels. Speaker
hafTle (s eut for o 12" spenker and the spenker eoni-

bartment is completely enclosed.

m
Shippinz welght. 273 Ibs. Stock No. K-275W Cape-
hart ccmbination cablnet. Net price, ]

99.95. Walnut.

COMPLETE RADIO, TELEVISION

AND AMPLIFIER KITS AT McGEE

3-WAY PORTABLE KIT

e s1 595
1 ! New 1652 Model 3.way
L ETrm bty

X8~
A
“with

. _Incor| -orm.es the
new super gain stick loop an
piated chassis. lab. approved cl
matehed parts. Price incjudes all papt
tubes, Alnico V. PM upeaker A
factory ?uﬂlllt Stock No. PN-4T. ahip-
Mng welgl . The complcte kit| Less
tieries. $15.95. 67142V, B, $1.59; 115V,
A, 39c extra.
Bulld Your Own S 95
Phono-Mike
Broadcaster
Kit Model DE-6R. With
this sllee kit. you can
bulld 3-tube phono
osclll.nor that nlw has
a  mlke nput will
broadcast over any ra-
d!o Wllhln OUF home. labout 75 feet) from
o 1500 ke, tnp\nu for erystal mike or
crvum lEm'mo pickup. Fnoer contrel fades
from ecord. Ideal for a home P.A
lystem. haby Ilster-er and home ente
extra. Concealed microphone unlt. only 1~
in diameter and V4 * thick. Specify hidden

mike when grdering. Stock Ne, T-001.
$3.95 extra. Net

McGEE RADIO

1953

April,

8-Tube Hi-Fi Amplifier Kit $29,95

A te
kie, Includlnz
tubes: 3.7EL

2-12AX7. ‘.'P-

varlable e- 3 = = S
luctance} and elther ¢rysta. or dvnamie
mike. QOutput matches ohn voice coll,
‘l'“ln electronie hass und tredle tone eon-
trols with range selector swi'ch for elther
Juke box quality whh envy JARE response

or brilllan n_v rnn
8 all tr ode amp!

8
00
kit. comp!ete \onn tunou sh uu|nn \velzm
25 Ibs. Model TX5. Net

{0-Watt Hi-Fi Ampliher Kit $14.95

A complete kit
of pnru includ-

in ubes
l2A\T 12307
25016,

rectifier,

st. Inputs for radl) tuner. crys-
and_ crystal  phono hickub. Outpnl
matches 8 ohms. Hesponse from 5
15.000 cps. ghnssl-x ready punched, vent|-
lated cover. Stralght fnrwnrd clreult with
twin triode f'aln stog l‘s nnd 0l (3 lubu m
:l:dl’l ull, 5 0"

e AP IOI(. shll Ihs,
$14.9 4 8 he

COMPANY

X higl
v, Snle |xr|re

or,

F.0.8. K.C.
Salance Sent
Post Ocders.

10-TUBE RADIO KIT $29.95

ube

3 _ A 7
Cud e
3 gang superhiet with 8~ sllde
. Chassis slze, 1214"X10"x814"

hixh. Ft-nlures push-pull_8vé nlzh fidellty
audio. ohm voice

[nputs for G.E. varlable re-
Tuétance or crystal phono pickip and erys-

tal mike. lleavy duty wer transformer,
Model BK-R1 hll less  speaker. shipping
welght 18 1bs. Net $29.9S8.

17, 20" T.V. Kit $59.95 Less Tubes

A complete kit of
parts to  bulld an
1\0 lr'inul’ormer op-
erated television
cl’mnsls for use with

167, 177 or 207
recmnl:ulnr Picture
tube. The 12 chan-

nel s.rkes-'l'arzlnn

thls unlers
B difficult to
Kit model
wt. 40 |bs. less all tubes.

2
conventionnl dezign. Do not bu
you unaerstnnd Televhlon ll

furnish schematlc.
S' ip.

ubes. less pleture tuhe $16.95.

Kit of 22 l
17BP4A, $19.95. 2011P4. $25.00.

17

Send 25% Oeposit with
c.0.0. With Parcel
1nciude Postaga

www americanradiohistorv.com
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6-TUBE 2-BAND KIT $14.95

Popular w|lh
schoola and col-
leges for lrnlnlnz
6 tube + D
band rndlo kit W Im
Dlmllc cnhlnel e
bro-ndca!t
antl e 18

nhorlwn\e Full 2
;;::l_nz superhet \vith

125K7, 12K8,
50L6 and s‘,z:s "aiairam
Cabinct
f unluht 12

A
“ ‘ith  tuhes:
-

and lnulruc!luns
size 13"x63,4"x60 14
Model ME6-2. Net S1

5-TUBE AC-DC KIT $12.95

Model R5-5. A 5 tube AC-DC straight broad-
. housed in the saime cablnet as
MESG.2 above. Complete with tubes Ship-
plng weight 10 Ibs.. Net $12.9

AC POWERED BROADCAST
TUNER KIT $12.95

A self-powered. 3.
£ang superhet tuner
kit with R.F. gtage,
This complete kit is
furnished with o
diagTam. photos and
tubes. B6BA6 R.F.,
aHESs oscllirtor
H.F., 6BAG L.F. de-
GAL5 clode.
any audio amPilfier. Ideal for
use with our §-2020 or 7x5 amplifier Rits.
Chassis slze. OVax4x414” nigh. Shipping
welght. 7 Ibs. Hroadcast tuner kit Model
BT-38X. Net price. $12.95,

Fncmrv qulnli
8h |

AVC. plus rectifier,
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TRANSFORMER SPECIALS

For amplifiers, transmitters, ex.
clters, receivers, etc. Ratings: Pri-
mary 115V, 50-60 cycles. Secondary
dallnrs 150 V. (from F. W. Rect.)
at 250 MA. Fllaments: 5V @ 3A,
6.3V @ 2A and 6.3V @ BA. Electro-
static shield bet.
secondar

A Great ;uy at Only..

Primary &

$5.75 Each

H.V. FIL. TRANSFORMER

fvl‘ﬂl:‘kl ‘33:‘! 1:rl£ xglsv 5% Cy. Sec: 2-2,5V
n n ch test 110,000V
oc ot. Herm. .Su c.:.. ......... $2 79

TEST EQUIPMENT

¢ Slgnal Gen. RCA 710A, 370-560 MC..... 350.00

* TS 10A Altimeter Test Set. ... ... 32.50
* TS 16/AP Altimeter Test Set

* TS 36 Power Meter, 3 CMm.

¢ TS 47/APR  Test CGsc. 50-3000 MC...... 325.00
¢ TS 56/AP Slotred Line, 500 MC...... 325.00
*.TS 69/AP Wavemeter. 340-1000 MC.. 72.50
* TS 10/AP Pwr. Meter, 200-200 MC

® TS 110/AP  Echo Rox, 2400-2700 MC

e SELENIUM
el RECTIFIERS

Full-Wave Bridge Types

Current

{Con-~ 18/14 36/28 S4/42 | 130/100
tinuous) | Volts | volts  Velts | volts
1 Amp. | §1.2§ $2.10 $3.60 $7.50
2 Amps. 2.20 3.60 6.50 10.50

2'i Amps. ... e 1.50 13.00
Amps. 3.75 6.75 8.78 |. .

5 Amps. 4.95 71.95 12.95 27.00
¢ Amps. 5.50 9.00 14.00 33.00
10 Amps. 6.75 12.00 20.00 40.00
12 Amps. 8.50 16.00 25.50 $0.00
20 Amps. 13.25 24.00 36.00 90.00
24 Amps. 16.00 31.00 39.50 98.00
30 Amps. 18.50 36.00 ... ._..|.
36 AmPps. 25.50 45.00 BilE

24 VOLT TRANSFORMERS

For operating surplus gear, toy trains,
gadgets, etc. oncrnn lrnm 115V, &
cy., supplles 24 VAC at 1.2 Amp.. herm,
sealed and cased. A Gronl luy $'| 4

at Ontly R .

RECTIFIER TRANSFORMERS

Pl"l 115V, 60 Cy. Sec: 28V/3.1A, 26V/8.4A

V/L4A.. ... e .3$12.95

Prl: 210/215/220/225/230/235/240\1 60 Cy.. 1
Phase Sec: 11/10/7.5/5VCT @ 35A...... 519,50
Pri: 115V ' 60 Cy: ; Sec: 8.1V @ 1.5A.....51.39
Priz 115V 60 Cy: Sec: 18.5V @ SA ... .. $4.25

SHOCK MOUNT RACKS

FT-156 FT-265A MT-62/ARC-5
FT-162 FT-338 M7Y-167-U
FT-449
FT-185 FT-487 MT-170A
FT-225 MT-5/ARR-2 MT-171A
MOBILES C. D. MEN

NEW DYNAMOTOR CONVERTS EASILYTO SUPPLY
Exuien, QR Ve
3125V @ 125 MA 160V @ 110 MA

Brand New With Conversion Data 1 $3'75

DYNAMOTORS

input Output Radio
Typo Volts Ames Volts Amps Sets
PESS 28 1.2s 230 .060 RC 36
DM4l6 14 8.2 330 .170 RU
DM33A 28 7 530 .250 BC 456
PELOLC 13,26 12.6 400 .135 SCR 1S
8.3 800 .020
8D _AR 93 28 328 375 .150
23350 27 175 288 075 APN.a
Zaosis 12/24 $/2 300 030
8-19 pack 1 9.4 275 110 MARK 11
806 .050
0.108 12 223 .100
4s0 200
OA:3A a8 10 300 .060 SCR S22
150 .010
8 1.4 280" Geo APN:1
5083 2 . d .
PETICM 28 18 1000 (3306 BC 37S
CW21AAX 13 12.8 400 .138
28 63 809  .ozo
PESS a8 10 300 .200 SCR S22
so _ .101
14.3 .5
INVERTERS

PE.218-M: Input: 25 28 vdc. 92 amp. Dutput: 118 v.
350 S00 cy 1500 volt.amperes. New...... $44.50
PE- 206 Input: 28 vdec, 38 ampi Qutput: B0 v 800-
sog" volt-amps. 13*x832" xlﬂl/z
............................... $22.50
LELAND No. 10336: IN: 28 VDC, 124, OUT 115V.
11SVA, 400 CY 3 PHASE. EXC. COND. . .$70.00

ar Cheask, Shipping Chpa. C.0. 0

COMMUNICATIONS EQUIPMENT €0,

131 Lileriy BR [=LTLF N 4 Maw York Ciy 7, N, ¥
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Childs' Amplifier
(Continued from page 60)

future time. The only shielded leads
used are the feedback loops from the
output transformer to R, and Rz All
ground leads are brought to one point
near the 6SN7 tube and grounded to
the chassis. Careful matching of all
paired resistors is important. If the
wirewound resistors are not identically
matched, shunt a small carbon resistor
of proper value across the one having
the highest resistance.

The power supply (see Figs. 7 and
8), is a husky one weighing 83 pounds.
The author wishing to use components
he had on hand rather than purchasing
new ones, selected the large chokes,
CH, and CH.. All components listed
in the parts list are the components
the author actually used, except for
CH,. The 6.3 volt winding on T, had
insufficient capacity to handle all of
the 6.3 volt heaters in the circuit and
for this reason, the 6.3 volt trans-
former, T, was added.

The d.c. heater supply (T, Fig. 6)
for the preamplifier stage is optional
but eliminates a lot of the hum prob-
lem within the preamplifier. This
heater power supply is not grounded
on the power supply chassis. This
ground is made at the socket of the
12J7 input tube in the preamplifier.

The internal impedance of the plate
supply line feeding the electronic volt-
age regulator is 800 ohms and will
supply a voltage varying from 650
volts to 550 volts, depending upon the
current drawn by the amplifier. There
is ample filtering in this circuit as any
hum that remains will he regulated
out in the electronic voltage regula-
tor.

After completing both units the en-
tire circuitry was thoroughly checked
and met all the requirements desired
by the author. The hum and thermal
hiss was so low that it was necessary
to place one's ear next to the high
frequency speaker to detect it. Using
a test frequency of 60 cycles and
3000 cycles at a 4 to 1 ratio at 30
watts, the intermodulation distortion
was .6%, and with a test frequency of
60 cycles and 7000 cycles at a 4 to 1
ratio at 30 watts, the intermodulation
distortion was .4%.

The improved damping factor in the
20 to 30 watt range, due to the elec-
tronic voltage regulator, may be seen
by comparing the 350-cycle square
waveforms shown in Fig. 5.

The proper procedure for making
the final adjustment of the amplifier is
as follows: Before turning the ampli-
fier on, adjust the bias potentiometer
R» for minimum plate current on the
6J5 drivers. This will increase the
bias on the 807 tubes so as not to draw
excessive plate current until the volt-
age regulator is properly adjusted.
R: will be in the position where the
center tap arm is swung as far away
from R: as possible.

Next, turn on the power supply, al-
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lowing ample time for the tubes to
warm up, then adjust potentiometer
R« at approximately its mid-position.
Advance the voltage control poten-
tiometer Rs until an indicated voltage
of 450 volts is read on the voltmeter.
Next, advance the bias control R un-
til approximately 25 ma. is read on
the cathode meter M, At this point
roughly balance the current in both
807 cathode circuits by adjusting Rus
and switching 8. from left to right
position; when a rough balance is
reached, it then may be safe to de-
crease the bias voltage by adjusting
potentiometer R. until 100 ma. is read
on the cathode milliammeter, and at
this point a careful balance should be
made on both cathodes by a fine ad-
justment of Rus.

The internal impedance of the volt-
age regulator supply may now be ad-
justed to zero. Move the bias con-
trol R:. back and forth momentarily,
thereby increasing and decreasing the
load in each cathode circuit from 75
ma. to 150 ma. as indicated on the
cathode milliameter. At the same
time seesaw the positions of the poten-
tiometers R« and Rs back and forth
until a point is found where a constant
reading of 450 volts is maintained with
the minimum and maximum current
drain. Readjust R for an indicated
100 ma. on each cathode circuit. The
final adjustment of the amplifier is
balancing the phase inverter so that
its two plates are 180 degrees out-
of-phase. This is done by placing
switch 8, in the first position and
applying a complex wave from a
square-wave generator or record play-
er, etc., into the No. 1 input and care-
fully adjusting potentiometer R, until
no sound is heard in the loudspeaker.
Return 8: to one or the other of its
operating positions. Adjust R, in the
power supply to plus 30 to 40 volts
above ground, the reading being taken
at the center tap of potentiometer R..
An adjustment of R, should then be
made to eliminate any trace of hum
which might remain after all other
adjustments have been completed.

In high grade commercial amplifiers
it is a common practice after soldering
joints to cover them with colored lac-
quer. This is done to keep the corro-
sion down at the joints, also to show
whether any connection has been tam-
pered with and to facilitate the identi-
fication of leads. The writer prefers
to apply a wax crayon to the joint
prior to its becoming completely
cooled after soldering. These crayons
offer a large variety of colors and a
fifteen cent box will go a long way.
They have the advantage of keeping
the corrosion to a minimum and if it
ever becomes necessary to unsolder a
joint. it is not necessary to clean the
wax from the joint as the majority
of this will evaporate when the solder-
ing iron is applied and in no way will
the remaining wax interfere with the
resoldering of the joint. This makes
a neat job and well worth the addi-
tional time spent in the construction
of amplifiers. B3O

RADIO & TELEVISION NEWS
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Phono Equalizers
(Continued from page 56)

equalizers would be required to com-
pensate satisfactorily for most com-
mercial pressings. The current trend
of events, however, seems to be in the
opposite direction! The need for some
sort of standardization is becoming
ever more pressing and, since collec-
tors have a habit of retaining their
discs after they acquire them, such
standardization should certainly be
carried out before vast numbers of
discs are issued with all sorts of vary-
ing characteristics—if it isn’t already
too late.

The purpose of any reproducing sys-
tem is, of course, to duplicate the
sound issuing from the monitor speak-
er at the recording session, which fis,
in turn, the result of adjustments
made in mierophone placement and
system response in accordance with
the desires of the artist and record-
ing engineer, Irrespective of the qual-
ity of the reproducing system, whether
or not the adjustments give the listen-
cr the impression of the “performers
being in the same room” is deter-
mined in large part by the qualifica-
tions and tastes of these individuals:
the reproducing system ecan at best
merely duplicate the sound desired,
with minor modifications such as are
introduced by the use of tone controls.
The function of equalizers in the re-
producing system is thus simply to
correct for the frequency nonlinearity
deliberately introduced, for technical
reasons, into the disc recording.

Since the listener generally has no
way of knowing what the artist and
technical director want in the way of
reproducing sound, random choice of
an cqualizer, based on “ear” tests, will
almost never result in reproduction
satisfactory in the sense described
above, and this is essentially the rea-
son why so much has been published
on equalizer design.

It would be very helpful if—untit
some sort of standardization can be
effected—record manufacturers would
indicate on labels of their discs the
characteristic used in recording. As
a poor substitute for this, the writer
would suggest they make it as easy
as possible for interested persons to
obtain the data from quczlified and
correctly-informed sources.
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MONEY-SAVING
OFFER

ON THE TWO LATEST AND GREATEST
GHIRZLRDI RADIO-TV SERVICE TRAINING BOOKS
« « . only *12 for the 2-book set
«« + 4 months to pay
o + « 10-day examination privilege

THE:
BASIC
"KNOW-HOW"
OF MONERN
CIRCUITS

RADIO AND
TV RECEIVER
CIRCUITRY AND OPERATION

Learn circui's fully—and watch service
“headaches’ disappear!

T'S lots easiir to regnir any radio or TV set

when f‘m know all about its eircuits; how they
work and their necnliarities! You loeate troubles
faster. Yon wo'k more cfficiently. What's more,
the basic knowledge of ecirenitry contained in
Ghirardi’'s IRadio & TV feeceiver Circustry and
(e rirtion is idenl 1o help it yon for dozens of other
rdio~TV-eleetranie jobs.
Actually, there are only a few basie eirenits—but
each of these his many variationx. Youn learn to
recognize each of them instantly. You learn how to
locete troubles in far less time und with a lot less
testing.

SPEE['S UP YOUR WORK
OM TOUGH JOBS!

lleie’s what this great new hoeok eovers:—1-Amplitnde
Maodulation; 2-Froueney Mwdulation:; 3-RF Ambpliiers
and TRF vives; 1AM supcihets; 5-AM letectors
ard AVE Systen s; G-1'nsh-Buttan Tuning aml AFC
systems: T-AF Juplitiers; 8- Lomidsprakers; - Radio
Power  Supplies:  10-Telesision fiters; 11 I'hono
Pickups and  Record  Plasers: 12-Antomatic  Record

Changers; 13-Mecaanical Construction of Recelvers, ote,

)
;}

’ontaing 88 pages, jam
packed with helpful ~erv-
jeing data. 417 ilnstra-
tions help make circults
easy¥ to learn, 1'rice sepa-
rately §6.40.

Nee for yourself how miuch
thi~ hoek can help youl
U'se coupen for 10-day
trinl examination)

L

When you buy . . .

a Ghirardi techiical training
book, you KNOV/ you're get-
ting the best—ct the lowest
possible cost. For over 20
yeors, Ghirardi books have
been more widely used in
schools, colieges, for mili-
tary and naval radie train-
ing and for more home study

Name
vAdiess

vity

Imploser

10-DAY TRIAL EXAMINATION

Send books checked below for 1a-day examination.
I rewit price indicated in full or wturn books in good condition.

Radio & TV Ieceiver
Circultry & Operation
1I'rice §

DC

COMPLETE
TRAINING IN
PROFESSIONAL
SERVICE
METHODS

RADIO AND

TV RECEIVER

TROUBLESHOOTING
AND REPAIR

The book that paves your way to
better-paying service jobs!

FOR beginners, Ghirardi's NEW Radie & TV

feceirer TROUBLESHOOTING AND RE-
Pt makes every phase of the work easy to
understand. For expericnced servicemen, it is a
splendid wny to "brush up™ on specific types of
work; to develop better tronbleshooting tech-
nigues; or to find fast answera to problems.
Of particular importance, you learn all about
MODERN test methods, Starting  with quick
analysis of common troubles, you thcq Progross
rapidly to “static’’ tests and “dynamic” signal
tracing and signal injeetion technigues. Snp('l.'ll
problems in hard-to-fix sets are clearly explained.
Step by step charis demonstrate professional sery-
icing procedures almost at a glance.

THE HOW-TO-DO-IT GUIDE
TO MODERN SERVICING

Reeciver alignment is myuule easier than you might
have thought possible. I‘unmg prnbl_rmq, speaker
troubles, components and their repair or replace
ment and dozens of other subjects are covercd
fully.

You learn to amalyze TV patterns accurately:
how to handle TV fading and propagation trou-
bles; what to do about intermittent troubles—
in short, everything the modern serviceman necds
to know. Contains 820 pages. 419 illustrations.
Start training NOW for grenter service efficieney,
better jobs and higher profits!

Use coupon. Read this big book for 10 days befure

you decide whether or not to buy!
OFFER!

' Dept. RN-43, Rinehart Books, In¢., Technical Division,
232 Madison Ave., New York 16, New York

In 10 davs, T will either

1
i
I
Radio & TV Itecelver I
Troubleshonting & Repalr l

1

*rive $6,75
OMBINATION OF FER—both books only $12
tRexular brice $12.75—you sare 751

(Trayable at the rare of $2 after 10 days if von decide 1o keep hooks, anit $3 I
a month rlwreatter until total or $12 i~ paid.a

QUTSIDE U.S,A.—57 27 for TROURLESITUOTING & REUATIL: $4.50 for
CICUITRY & OPERATION: $13.00 for BOTH bouks. Cash only. Money ||

tham ony other books of their [ rofunded ir you retnr books in 10 das

kind
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6-Band Mobile Unit ~|
' | (Continued from page 46) !

Next, go to 75 meters and adjust
the slug of L. until the oscillator hits
2 me. with the plates of Ci;: unmeshed.
Throw 8: to 40 meters and adjust C..
so that the v.f.o. is at 1.75 mec. when
the plates of C. are fully meshed. Ad-
| just the slug of L. to peak at 3575 kc.
L, should then be tuned to 7150 kec.
Switch back to 75 and peak L. at
3850 ke. Finally, recheck each of the
previous adjustments in order to
make certain that the proper amount
of final grid current is available on
each band.

After alignment has been com-
pleted. the dial may be calibrated.
The printed scale of the National
MCN dial should be reversed and four
| semicircles drawn on the blank side.

The 7T5-meter bhand, from just be-

low 3.7 mc. to 4 me. will cover one

of the semicircles and the 10-me-
ter band will cover most of another.

The 40-meter band can he allotted to

the third semicircle, while the fourth

one will have adequate space for the

11-, 13- and 20-meter bands. The val-

ues of ', through .. and C. are such

that the three latter bands will not
overlap one another on the dial scale.

When installing the rig in the car,
it will pay to run separate fused leads
from the battery to the tube heaters,
and from the batterv to the genemo-

NO WONDER THE TREND’S

TO CERAMICONS.
/ PR N

Compare ERIE size with

other types of capacitors - mmmmse,

ERIE GP2L 1000 MMF

PAPER .001 MFD

These are
actual sizes |

Size . . . Ceramicons are small
enough that they {it in any space.
This compaciness makes replace-
ment of any type easier with the
correct Ceramicon.

Stability . . . The rugged con-
struction makes Ceramicons im-
pervious to moisture and even
the most severe climatic conditions.
Price . . . Ceramicons are equal
or lower in price than correspond-
ing values of paper or mica
capacitors.

MICA .001

MFD

ERIE components are stocked by leading electronic distributors everywhere.

ERIE RESISTOR CORPORATION

Man Offices. ERIE, PA.

Sotes Ofifces Clifhide, N ). « Philodelphio, Pa. « Bufale, N. ¥ « Chicago. Wl
Detroit, much + Cintinnati, Ohio + Los Angeles, Calif.

foctores ERIE PA, - LONDON, INGLAND - TORONTO, CANADA

ELECTRONICS DIVISION

CLAMP
Model GC-3

Clamps on mast with a sure grip 3
accommodates mast to 27 O.D. Fea-
tures 3 eyebolts for guy wire attach-
ment.

Model GC-I .
attachment.
14" O.D.

Model GC-2 . . similar to Model
GC-1 with 2 eyebolts for guy wire
attachment.

South River Antenna Mounting Acces-
sories are carried by every leading TV
Parts Jobber from coast to coast.

12 holes for gquy wire
Accommodates masts to

Wreite for your copy of our new
1953 catalog.

SOUTH RIVER METAL
PRODUCTS CO., INC.

SOUTH RIVER, N, J.

PIONEER AND OUTSTANDING PRODUCER ‘
OF FINEST LINE OF ANTENNA MOUNTS

ELECTRONIC'S LATEST
TROUBLE-SHOOTER

A compact—complete—
circuit analyzer

ONLY

$2455

THE AMAZING
TV SERVISET

A precision engineered professional auality electronlc
test instrument. |deal for field or bench servicing of
Radio, Televislon. Radar. Communications gear. etc.

Now—Quickly—Conveniently—At Low Cost

CHECKS: svne. Sweep. video, audio circuits. TV
high voltake supplies (DC. HF. or I'ulsel. low voltage
supblies. colls, condensers. resistors. tules. trans
formers. sheakers, ete. Will locaiize trouble to a
particular stage, determlng defective component and
van actnally be clamped in eirenit ro restore cireuit
peration temporarily in K0 of component or tnhe
defects.  1deal for locating and confirming inier-
tents.

Model E.C

{Pat.)
Pending)

SPECIFICATIONS:

RF & AF Signal Tracer. RF & AF Signal Injector. AC
& DC Voltage Indicator 0 /60 /550 /20.0D0, DC Poiarity
Indicator 60 550,200,000 volts, Lo ohms ©0-5. Hi
ohms 0-500k-20 megohms, Tests Condensers .00023.
12 mid., Tests Resistors 2 ohms-—-20 megohms, 2 Ca-
pacitance Sub ranges .01-.1 & 4-40 mfd.. 3 Resist-
ance Sub ranges 50-500 ohms, Sk-25k, 100k-1 meg.
Wil complement wour eréating cquipment and will
antherfurut other tealers c081ing mank times more
A MUST FOR THE MODERN TV _AND ELECTRONICS
SERVICE ENGINEER,
Comes in handy cioth pouch, complete with all acces-
sories inciuding ALNICO phone, TV high voltage
adapter, phone extension cord. test lead, Klipzon
adapteér and complete detailed Instruction Manual,
disclosing latest Tv ting 1
See Serviset ar wour distributor todal
supply, orde: direct from factory.

1§ ne can't
$24.95 postpald,

LEE ELECTRONIC LAES,, ING.
Dept. RN4
233 Dudley Street Boston 19, Mass.

tor. If a common lead is used, the
relatively heavy current drawn by the
genemotor will produce a drop in
heater voltage whenever the transmit-
ter is switched on. The lowered heater
voltage, in turn, will cause a drop in
tube cathode temperatures which will
reduce grid drive to the final and may
produce a slight see-saw frequency
shift of the carrier. This latter effect
results when the elements near the
cathode of the oscillator tube are at

Fig. 8. Delails of the mounting cradle.

HEAVY ALUMINUM PLATE

(LENGTH DEPENDS ON
\ 174" PLYWOOD

DIMENSIONS OF CaR)
12 14,
CROSSPIECE

PP J

= =] [174°
P ant FASTEN ALONG °
8oLt no:ns.oz OF DASH \ D

"x 2" ALUMINUM 1-
w000 PIECE / BAACKET e
BOLTED TO SaACKE 8
FIREWALL - 14" PLYWOOD |

314
2 Nrrrmr——
TRANsuan_R/P——S —]
CRADLE
(A}

| WINGNUTS CROSSPIECE

CRADLE

| [1:}]
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—THE BEST IN ELECTRONIC SURPLUS—

27-34 MC. TRANSMITTER

!

Designed for “jamming” at indicate! fre-
quencies, hut easily converted to handsome
60-75 W. RF Final. or sweep oseillatar. Ias
expensive motor-driven (27 V. DC) butter-
fly variable, 0-160 ma 2” front-panel meter.
2-35T Eimac tubes (platinum grids) in
push-pull. low-less KFF Tank Coil with cen-
ter link. and (110V.) 400-2600 cvcle power
transformer which will make an excellent
100 W. speech medulation transformer.
BRAND NEW! Dim.: 20" x5" x 7 14", with
metal case, (not shown). Shpg. wt, 55 lhs.

A STEAL AT S-I 9.95

EACHIN. 3t ' ) o b o alt bt s A

RADIOSONDE TRANSMITTER

For radie and science
students. This is a light-
uo] weight transmitter com-
- bined with valuable sci-
— entific instruments for

weather studies. Uses a

I 3A5 tube in a tiny 68 to
74.0 me transmitter with

L " — iy f':l lgv]\gperallure element,
. mumidity element, pres-

I sure element (baro-
switch}, ana an 80 to 95 contact “commu-
tator” and relay to automatically connect
in ahove elements to radio circuit. Supplied
complete. less balloon and latieries. with
diagram and technical data sheet. Shpg.

wt. 214 lbs. 55.95

ENCH oo o g s i e . G

90-100 MC RECEIVER

This will make an
outstunding 2 meter
receiver for bhegin-
ners, with simpile
changes. Has 3 6C6
tubes in a detector
and 2 audio stages,
beautifully con-
structed on alumi-
num chassis and
case. with locking-
type dials, all shoek mounted. Change de-
tector circuit to “"super-regen” and remove
approx. 3 turns from hottemn of coil for 2
meler coverage. Diagrams supplied with
each. Power plug in rear for connections to
hattery or your own AC supply. Dim.: 13” x
6" x 7”. Quantity limited! Shpg. wt.

Sew . '%10.45

2.STAGE AUDIO AMPLIFIER
WITH 90 & 150 CYCLE FILTERS

Here is an unusual
amplifier for lubs and
experimenters. lHas 2
tuhes, twin trioles
6CRG and 6F8G. in 2
audio stages with 2
selective filters 90
and 150 eyeles whieh
are very vialuahle. Use
as  “bass hoosters™
in your favorite ampli-
fier. or use entire unit
as “"hass boort"” ampli.
fier. Remove filters
and you have a high quality amplifier for general
use. Handsomely bullt on aluminum chassis, with
case and shock mount, power plug in renr for bat-
teties or your own AC supply. DIm.: 0% x BVi” x
”. Shpg. wi. 9 1hs.

el UNITS. EACH, onl;v“h T $8-95

DUAL-METER INDICATOR

110 Microamp and
210 Microamp Meters

This indicator employs two
Beparate meter movements.
110 (vertical) and 210
microamp (horizontal
pointer) respectively, and
arranged xo that the point -
ers ¢ross each other. These
espensive 'ursonval meter
movements (Westing-
house) can be removed
for making sensitive test
meters, S meters, or used
us is for unique applica-
tiona. All NEW uuits. Dim.: 3%* Din. x 37 deep.
5.

Shpg. wt. 3 1b 57 95

EACH .

INFRA-RED IMAGE
L1}
"SNOOPERSCOPE" TUBE

Extra-Special!!
We've nold thousands of them to lLabs,
experimenters, Industrials, studios. etc.
By usirg Infra-Red rays, this tube en-
ables you to see in the dark. No scan-
ning. n» amplitiers. just a high-voltage
power supnly is all you need with this
tube. Shows image in greenish-white on
13" sureen. For night photography,
signalling. snooper or sniper scopes. un-
derwater detectors. ete. British mnfr.
SOLD 1IN 1LOTS OF 6 ONLY! Literature
and diazrams furnished with each sale.

6 for $15.00

I"RONT-END 1ENS. for Infra-
Red Tule. Bausch & Lomh. .Ea. $10.00
Plain, Mounted Type..... Ea. 7.00

50-¢0 W. SPEAKER UNIT

Western Electric
Speaker units. for
horn_or battleboard
mtg. Shock and blast
proof diaphragm, will
handle up to 60 watts.
Kesponse to 7.000
cps. favoring high
freq. Impedance 13
ohms, Dim.: 6”7 x 6” x
41" deep. Throat
opening — 1 X" dja.
Alnico 5 slug wt. 6 1hs.

speciac. price eacu. . $18.75

INDUSTRIAL CAPACITORS
G. E. TYPE 18F75
Syncro—Capacitor

50-50-60 mfd., Pvranol filled,

Delta connected, 80 V. AC,

use any two of the three ter-

minals for 75 mfd. 400 V. AC
capacitor. All NEW, packaged
capacitors. For power-factor
correction on 115 V. 3 phase
AC, etc. large quantity avail-

$6.95

able.
EACH

AND
POWER
SUPPLY

MODEL
3GVYD14B3

Output 750 volts at 10 mn: complete power supply
using 8 tubes, with selector switch for regulating
of non-reguln.ing. QOnerates from 110 V., 60 cycles
AC. NEW un.ts, less tubes, with operational data

and diagram, s‘ 5.95

EACH

32 VDC-110V AC CONVERTER

Mid. by Knto Engineering, for mnrine or farm in-
stallation. Rotnry type, compact and ruggedly built
for continuou: duty, Rubher shock mounting on
filter ense, wih complete input und output filter-
ing. Output 110 volts. 60 cvcles AC. .225 KVA,
but will operate efficiently on loads up to 300

watts, New uiits only. 39 95
. hd e

PRICE, EACH

All Ahove Ma erial Subject to Prlor Sale. 25%
Minimum Depsit with All C.0.D.°s. Al Prices
F.0.B. Our Address,

— TELEMARINE —

COMMUNICATIONS CO.
3040 W. 21t Street, Brooklyn 24, N. Y.
I'hone: ES 2-4300

DIRECTION-
FINDER \

E.ub

FOR MARINE
OR
AIRCRAFT

This is an out-
standing Direc-
tion-Finder Re-
ceiver for hoat
ot aircraftown-
ers, at an un-
usually low
price for such
high-quality
equibment. Tunes from 16 te 70 KC, and
100 KC to 1750 KC. all in 6 hands, cover-
ing maritime radio direction-finding, aero-
nautical navigation and full broadcast hand
frequencies. You can fix position on any
station operating in those frequencies. as
well as on broadcast stations. and use it for
hroadeast band reception. & tube super-
heterodyne, receives C\W and tone signals.
Loop subplied with either 34” or B5” ex-
tension shaft (specify), 24 V. DC Dyna
motor w/filter. cables, instruction manual,
ete.. Mfd. by RCA. All NEW eqpt. For this

month only. $99.50

ERACW ws (4 sthsdm ios

Rugged cast aluminum center piece bracket
contains matching coupler and transmission
line {short length with plugs supplied),
connector and porcelain insulated terminals
to which antenna dipole rods thread. Dipoie
elements cut for 90-100 me coverage. cut
down for 2 meter or higher frequency of-

eration. This is a well-huilt. hi-efficiency
VHF Dipole. Shpg. wt. 3 1bs. $4 25
Well Worth our PRICE of. . EACH .
MF D. v.0¢ DESCRIPTION MTG. EACH
75 25 Electrolytic, 1% D1s.. 3%4° H. _Locknut .60
4 50 Mallory Qi) Bathlub, 2°12°x1°  Battom Tabs .25
10 50 Electrolytic 1% “x x 15~ Battom Tabs .35
2.25 100 Solar, Bathtub 1% 4 Battom Tabs .35
1.25 150 Tube, Electro. 1% Dia Nore 15
00755  2%0 W.E. JD99942 306 a0 x None .35
5.8 250 Oil. Bathtub 144 "s2*x%" Nore .30
1 400 Bathtub, 114 x1% "x%° Ncng 120
Pl 100 Bathtub, Solar 1% "x1% “xl, Tep Tabs .35
31 400 Bathtub. Aerovox 1% “¥17x’; “H.Botiom Tabs .40
15 1) Bathtub. Salar 1% "x1'xl%°* Top Tabs .30
W5 S0 Oil, Aetovox. 2% "Hx1%i " Sq Bottom labs .45
io 500 GE Pyranoi, Type 237133 Top Tabs .60
10 500  GE Pyranol. Type 23F206 Bottom Tabs ,60
201 600 Solar O, 1% 1% "24 Top Tabs .50
3x.1 600 Sptague Bathtub, 15 “x1°x%* Holtom Tabs .55
25 600 Solar i), 1%*11% “x%"° None .50
3x25 600 Sotar Ou), 247113 4 Top Tabs .55
10 600 Solar Oit, 1% °x23 3 Top Tabs .60
1o 600 Solar 011, 2% "x1% *xl” Nene .65
15 600 Micamold Bathtub 2° Sq.x1° O Bottom Tabs .45
30 600 Qi Round Can 214 ° Dia_x2% 'H_ None .75
1.0 1,000 Oil, 246 Hx1¥% "1l Mig Bracket .85
20 1.000 Oil, Ind. Condenser 4"Hx1% “11° Mig. Bracke) .95
20 1000 O Solar, 1%° Dia. xdl;"H Lock Nut  1.35
§ 2,000 GE Pyranol Type 26F638 None 1.50
1.0 2,000 GE Pyranol Type 23F1260 None 1.75
1.0 3.000 Qil-Solar, 1% Dia. x 3L None 1.95
1.0 3.500 Qi), Micameld 134" Dia. x 3% L. None 1.85
375/.75 16 /8 KV GE Pyrancl Type 14F101 None 12.75
00025 25 KV WE 7D165618. None 14.50
1 25 KV GE§14F52 Noae 17.00
S0 500 West. JCAY.48489 None 7.00

Take 10% Discount from Indicated prices If order-
InR & or more of each.

EXPORTERS, GOVERNMENT
AGENCIES, INDUSTRIALS!

We have a large stock of Transmit-
ters, Receivers, Walkie-Talkies, YHF
Equipment, Ship & Shore Communica-
tions, FM Broadcast Stations, Radar,
Accessories, ete. Write and tell us
of your requirements. Descriptive
literature and prices available upon
request,

BARGAIN-SPECIAL!!

LUMINOUS TAPE, glows in dark for hours
after exnposed to light. Use it for locating
wall switches. cellar steps, warage drive-
ways, ete. 100 ft. rolls X 14" width, SPE-
Clal 2 Rolls for $1.00. Sent postaid un-
insured. Add 10c if insurance (desired.

April, 1953
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get out ahead in

THIS NEW BOOK GIVES
YOU THE "KNOW-HOW”

"UHF

Converters”

. describes
their
converters ‘:31 design ...
L shows
' you
how they

work

44 pages
8% x 11

Covers 21 Converters and Tuners

Cash in on the terrific expansion of TV
through new UHF transmission. Be among
the first to understand the design, installation
and operation of the new UHF converters and
tuners. This book describes all the popular
converter designs and tells how they work
with present VHF sets. Gives You the timely
UHF information you want. Covers 21 con-
verters in the following makes:

Arvin Motorola Standard Coil
Crosley RCA Stromberg
Dumont Raytheon Sutco

G. E. Regency Sylvania
Mallory Sarkes-Tarzian

Tostay ahead inT'V...to get in on the ground
floor as a UHF expert—you'll want this es-
sential, profit-building book. Getacopy today!
ORDER UC-1,

“UHF CONVERTERS,” Only

HOWARD W, SAMS & CO., INC.
Order from your Parts

ORDER
Jobber, or write direct to TODAY

Howard W, Sams & Co., Inc.
2203 E. 46th 51, Indianapolis 5, Ind.

Send..... copylies) of “UHF CONVERTERS”
$1.00 per copy.

{check} (money order) for $........ enclosed

-
(=]
o

one temperature during standby, and
at another during transmission.

As shown in Fig. 8, the transmit-
ter is mounted so that hy removing
four wingnuts and pulling the power
and antenna plugs, it can be easily
removed f{rom the car and brought
into the shack for operation from an
a.c. power supply. Thus it can serve
as a standby transmitter to be used
in place of the home rig or it can be
quickly set up wherever needed to
furnish communications during an
emergency.

A suitable power supply is dia-
grammed in Fig. 9. The Mallory 1B8R
rectifier furnishes d.c. to operate the
antenna relay inside the transmitter
case. During a.c. operation. d.ps.t.
switch S.. Fig. 9, is employed as a
“send-reccive” switch in place of the

microphone push-to-talk switch.

The lowest resistance that can be
matched by means of a pi-network is
equal to the tube load resistance di-
vided by the squarc of the circuit “Q.”’2
Thus, especially on 75 meters, the final
tank capacity must be rather high if
the transmitter is to be capable of
properly feeding the low antenna re-
sistances often encountered in mobile
and portable work. For this reason,
a 140 pufd. condenser is employed at
C.s. Due to the capacity range of this
condenser, the final can be resonated
at undesired frequencies outside the
ham bands unless a little care is cxer-
cised during the tune-up process.
When operating on 75 and 40. the
final should be dipped by tuning from
maximum to minimum capacity,
while on 10, 11, 15, and 20, adjust-
ment should begin from minimum
capacity.

push-to-talk switch and tune the v.fo.
until the oscillator can be heard in
the receiver at the desired frequency.
Close S, and make sure that both
loading switches, Ss and S. are also
closed. Set loading condenser C. to
maximum capacity and tune plate
condenser C:s for a dip in brightness
of the screen indicator bulb, PL,. Open
loading switch, S, and redip the final.
Open 8. and. if possible, again redip
the final. With some combination of
the settings of S: 8. and C.. the dip
in brightness of PL, will be barely
perceptible. A measurement of cath-
ode current at this time should re-
sult in a reading of between 50 and
60 ma., a suitable operating value.
Heavier loading of the final will cause
the power output of the rig to drop.

Although the foregoing instructions
appear somewhat complicated when
set down on paper, after vou've got-
ten used 1o operating the rig, you'll
be able to scoot up and down the dial
in nothing flat. Of course, it will take
a bit longer to go from one band to
another, depending on how much time
is required to change antennas.

Once you have a bandswitching v.f.o.
rig up front, you'll wonder how you
cver got along with that old fashioned
crystal job in the trunk. The ability
10 zero beat the other fellow really
makes a difference in the ratio of
calls-to-stations worked. Furthermore,
when vou can switch from one band
to another you'll just about always
be sure of finding some portion of the
spectrum where there are plenty of
hams to talk with, Build a rig like
this one and you'll be able to say
goodbye forever to those “Dead Band
Blues.”

The procedure for tuning the rig, REFERENCES
once it is installed in the car, is as 1\ Scherer, W. M.: “The WCAEF Mobile
follows: Throw bandswitch 8: to the Srecial” CQ. alay ivs2. = - e
. . o E r arren S 1 0 esum
desired 1angg and open 8, the “tune- ;. p Coupling Circuits,” Electronics, May
operate” switch. Close the mike's /%52 -
Fig. 9. An a.c. power supply for portable-standby operation of the mobile trans-
mitter. The terminal strip permits use with other fransmitters. As in Figs. 4 and
5. the receiver “B-plus” is connected through the transmitter relay for silencing.
TERMINAL STRIP
FOR OTHER EQUIPMENT RECEIVER B+

-
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R —100.000 ohm. | w». res.

C—20 pfd., 430 v. elcc. cond.
C.o—25 pfd.. 25 v. elec. cond.
Cy—40 ufd., 450 ». elec. cond.
CH\—8 hy., 150 ma. filter choke

Rect.—Low voltage rectificr (Mallory IB8R)

T—>Power trans, 350-0-350 @ 145 ma.; 5 v,
@ 3 amps.; 6.3 v. @ 4.5 amps.

T.—Fil. trans. 6.3 v. @ ! amp.

S,—S.p.s.t. switch

S.—D.p.s.t. switch

SO,—Female cable plug (Amphenol 78PF8)

V,—5Y3GT tube
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What's New in Racio !
{Continued from page 93)

teed not to exceed * % db within a
reel and = 2 db from reec to recel.
It is available in lengths o. 2400 ft.
on the NARTB reel or hus and in
1200 ft. lengths on the 7" professional
plastic reel. All lengths ar¢ guaran-
teed splice-free.

COMMUNICATIONS RECEIVER

Radio Apparatus Corp., 55 N. New
Jersey St., Indianapolis, Inc. is now
marketing a two-band cornmunica-
tions recciver, the Model D200,

This fixed and tunable coribination
a.c. receiver covers the 30-50 me. and
152-174 me. bands. Operatin in two
pertinent fixed frequency rages, the
tunable feature ecan be uscd alter-
nately.

Under routine operating canditions
the DR200 performs as any standard
crystal-controlled monitor receiver.
When conditions require and monitor-
ing of any other channel or channels
1s desired, a flip-of-the-swit¢1 makes
the unit tunable across the full fre-
quency range.

HI-FI AMPLIFIER

Precision Electronics, 9101 King
Ave., Franklin Park, Ill. has devel-
oped a new amplifier, the Mcdel LJ2.

This unit has a power outdut of 8

watts with 18 watts peak. D stortion |

at 8 watts is 1'2% harmonic and 4%
intermodulation. Frequency 1esponse
is = 1 db from 20 to 20,00C cps at
the 3 watt level. The unit has se-
lector switches from radio ch:innel to
magnetic pickup, volume control
treble and bass controls.

Comiplete specifications on ‘he LJ2
are available from the compainy.

SLIDE SWITCH

The Electronic Components DJivision
of Stackpole Carbon Co., St. Marys,
Pa. has released an inexpensiv2, mini-
ature d.p.d.t. slide switch rated at 5
ampere at 125 volts.

The switch measures 13%” ong by
19" wide by %.,"” deep. It provides
d.p.d.t. switching action in smaller
size but uses the same mounting cen-
ters as the company’s conv« ntional
switches. Separate indenting for each
pole assures positive yet smoo:h snap
action. A special fiber-surfac2 lami-
nated Balelite hase reduces ar: track-
ing and increases the safety f:ctor.

_‘)'0_
April, 1953
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FISHER

Master Aqgio Control
40-Watt Amplifier

B THE FISHER Muaster Audio Control can be used with any amplifier.
Intermodulation distortion is virtually unmeasurable; complete, profes-
sional phono equalization and tone controls; genuine F-M _oudness con-
trol; 5 inputs and 5 input level controls; cathode follower outputs. Self-
powered. Brass control panel.  Chassis, $89.50 - With cabinet, $97.50

@ THE FISHER Laboratory Standard Amplifier Model 50-A is, beyond
a shadow of a doubt, the world’s finest all-triode amplifier —and yet
moderately priced. FEATURES: High output — less than .3% harmonic
distortion at 40 watts (.08% at 10 watts.) Intermodulation distortion
below 8% at 40 watts. Uniform response within .1 db, 20-20,000
cycles; 1 db, 5 to 100,000 cycles. Hum and noise better than 96 db below
full output. Quality components, beautiful workmanship. $159.50

Write for illustrated brochure and full specifications.

FISHER RADIO CORPORATION - 39 E. 47th ST., N.Y.

www.americanradiohistorv.com
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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 bc-
come an engineer, technician or serv-
ice man. Previous military, academic
or practical training may be evaluated
for advanced credit.

Enter Both Radic 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, Oct., Jan.

Famous for its Concentric Curriculum.
Faculty of specialists. 50,000 former
students. Annual enrolment from 48
states and 23 overseas countries. Non-
profit. 50th year. Courses approved for
Veterans.

MILWAUKEE

SCHOOL OF ENGINEERING

e T T L
MILWAUKEE SCHOOL OF ENGINEERING
Dept. RN-433, 1025 N. Milwaukee
Milwauckee 1, wisconsin

Send: Free 160-page Catulog describing Flec-
trical Engineering Courses: [ Booklet on Careers
in Radio-TV.

I am interested In....

nume of course

Nuwe. Ato.
Address. ...
City. _Zone. State.

If veterun, indicate date of dischurpe.

International Short-Wave

| (Continued from page 69)
L

around 1600 to Britain, Europe. (Dick,
N. J., others) VL19, 9500, noted wjth
weather report 0335; VLI18,  6.030,
heard 0600 with ABC news; these are
in Sydney. (NNRC) VLQ9, 9.66, Bris-
bane, heard 0400 with ABC news.
(Pearce, England) VLX4, 4.897, Perth,
noted recently 1615-1715, fair level in
Va. (Saylor)

Austria — Blue Danube Network,
9.617, Salzburg, noted 0400 with news.
(Pearce, England)

Azores—Ponta Delgada, 4.865, noted |
1625 with Portuguese songs; news in |

Portuguese 1730. (Pearce, England)
Heard at excellent level on 11.090 at
1500-1600 closedown; all-Portuguese.
(Niblack, Ind.)

Bahamas—Telecommunications De-
partment, Box 48, Nassau, Bahamas,
is testing irregularly on 4.5125; some
CWQRM, but usually is easy to read;
time is verified from 2000 to 2230.
(Lancelot, Dexter, Corson, Iowa)

Bechuanaland-Mafeking's ZNB is
again using its old 5.900 channel in
parallel with 8.232 at 0600-0700, 1200-
1430; relayvs SABC news 0615, 1200.
(Ridgeway, South Africa)

Belgian Congo — OQ2AB, 11.900,
Elisabethville, is heard in Sweden
Sun. 1040. (Etersvep, Sweden) Radio
Congo Belge, 11.717A, 9.380, audible
lately as early as 1330. (Niblack, In-
diana)l

Belgium-—ORU, 6.000, Brussels, not-
ed at weak level signing on 1300, im-
proved hy 1315. (Pearce, Engiand)
Noted on 15.335 at 1100 tune-in, par-
alle! 17.86. (Bellington, N. Y.) Heard
on 6.085 with news to North America
2000. (Hornstein, Mich., others) Clos-
ing down 2230 now. (Niblack, Ind.)

Bolivia CP38, 95305A, La Paz, is
currently scheduled Sun. 0635-0930,
1100-1630; weekdays 0555-0730, 0930-
1245, 1715-2115; is “silent” now Tue.;

has added English lesson Mon., Wed., |

Fri. 1900. {Ferguson. N. C.)

Braczil- ZYN22, 3.345, Radio Cul-
tura, Bahia, noted 1730. (French,
Mass.) ZYK3, 9.565, was heard recent-
ly on a weekday ending English ses-
sion (“Brazil Calling”) at 1925; signed
off 1930. (Lund, Iowa) PRL35, 11.950,
noted 1615 with strong level in Portu-
guese program of news. (Sanderson,
Australia) Radio Continental, 11.736,
Rio de Janeiro, heard from 0445;
noted closing 2015. Radio Brazil, ZY-
Y3, 4.758, Sao Paulo, heard at good
level 1730, closing with anthem 2100;
Radio Gaucha, PRC22, Porto Alegro,
9.675. noted from 1745 to closing 2100,
call about every half-hour, two-toned
gong. {(Ridgeway, South Africa)

British Guiana—ZFY, 5981,
around 2000 at good level in Mich,
(Hornstein)

British Honduras—A  verification
letter from ZLK2, 4.951, Belize, stated
that the station is operating on “6.1
in the 49-m. hand” (not reported to

I ISW DEPARTMENT as heard there);

www americanradiohistorv. com

noted |
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FINGER STOCK

Electrical Weather-Stripping
by Eimac —
Now Available!

Silver-plated, tpring alloy, pre-
formed finger stock especially
suited for electrical “weather-
stripping” TVl - proofing
cabinet access doors, ete. Also
ideal for making coaxially con-
structed tube connections and
many other uses. Available in
17/32", 31/32", and 13"
widths.

for

Write for new Eimoc Catalogue
Summory showing Eimoc tubes
and other accessories.

EITEL - McCULLOUGH, INC.
San Bruno, California

SONOCRAFT wits
by engineers and music-lovers

COMPARED . .. for audio~quality and technical

advancements. Comments: ““Amazing tonal quality™’;
‘Live programs really sound live!™; “True Fidelity "'

TESTED . .. and {found highly effective for fringe-

area reception at distances from 4o to
8o miles New, super-sensitive Circuit assures perfect
signal pick up with sufficient quicting. Automutic Fre-
quency Control (AFC) prevents station drife.

APPROVED . ..

type wning indicator

for its superior performance, irs
compace dimensions, its new

SONOCRAFT FM TUNER $89.95

Write for bullerin §ER, containing Sonocraft Tuner equip-
mene report; also write for or call for “Sound Advice™
124 page book on high fideliry. 1t's free!

-
Asco Sounp '_—A_;:Si
Cc)

Corroration

115 WEST 45th ST+ 3rd FL: NEW YORK 36, N. Y
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ALL TUBES are guar-
anteed for one year . . .
individually boxed. Very
BEST BRANDS avaitahle
for immediate delivery!

TUBES

SPECIAL ANNOUNCEMENT!

We have complete lines of AEROVOX
capacitors, CLAROSTAT Controls,

METAL TUBES $1.50 extra per tube

Electrostatic Tubes $1.50 extra per tube

MODEL 300 PRECISE OSCILLOSCCPE

HERE IS THE BUY
77 tubd Size,
Sweep mag:
nifler, com-
plete p 4 s h-
pull from in-

put th-ouah
aulpu! wverti-
cal sens tivity

. CONe plue
with phasing
contro
blanking cons
trol, inensl.
ity mod and
seli-meisure.
ment peik to
peak fe.Rure,

throughout as found omy in nnves u Iinq
for over 5$930.00. Exciusive easy m. inte.
nance feature: all small tubes mounted d rect-
ly behind front panel,
In kit form ONLY

WELLER SOLDERING GUH

For All Type: of
Soldering

Model Watts

ws§-100 150

Single heat. . ¥ 3'77
Wws-200 275
Single heat $9.75
WD-135 150-200
Dual Heat $10.73
WD-250 275-350
Dual heat $11.71

MISCELLANEOUS BU'(S

REGENCY UHF Converter

UNIVERSAL-CONVERTERS ALL SETS
the only converter recommended for the
5,000,000 split sound and video TV sets now
In use as well as all inter carrier TV sets.

$ 3746

TV SET SPECIALS!

“FAMOUS NAME TELEVISION SETS'"!

* Automatic Gain
Control

* Standard Coll
Cascode Tuner —
adaptable to UHF

Best reception
even in fringe
areas

* Meet all Standard RTMA requirements
s Finltshed in luxurious mahe
* Manutacturer Licensed unn?.r RCA Patents:

17" Table model, now only 59.95
20" Table model, now only $172.03
21° Console, mahogany . $204.21
21° Console, blonde wood $217.21

P. M. SPEAKERS 95
12° COAXIAL PM SPEAKERS
High Fidelity with high
pass filter attached. 20 watt; lﬂ-
17500 cps. response; 8 ohm Volce-

L " oaxiaL pm 59 95

These allowances apply when you purchase

3 Ibs. of good usable radio service ports with every
';I. FREE 0FFE|‘. 100 tubes ordered; a kit of assorted radio repair MERIT Transformers and QUAM
U
hardware free with every 30 tubes ordered! Speakers which are exact replace-
028 %S SAL!GT 1.29 | 6E5 .69 | 6SHIGT 691 IC4 1.30 | 12AW6. _1.19
59 | 6F5GT 59c 6527 79| 1€5 89 | 12Ax4. 69 ment parts. Send us the nome of set
89 | 6F6GT 6SI7GT 596 7c6 12AX7 . 69
59 | 6F2 1.59 | 6SKIGT ! 12BA6. .59 and model number and-or part num-
69 | 6F8G 159 | 6SLIGT 6| 7es 12BA7. 119
g 2355%1 ,93 ggs;m 69 ;Eg l;g;g 590 ber which you need.
. 8
.89 | siscT 59 | 6SQ7CT 59( 7F7 85 | 12BH7 69
144 | 618 .79 | 6SRIGT. . 8 147 | 12F56T 65 | 14F8 1.45 | 3525 551 80 69
LIS | 6176 69 | ess7 9] 167 119 | 1248 89| 14n7 112 | 35/51 79 A5
59 | 6J8G 115 | 617G 115 | M 1.06 | 121567 .15 | 1407 1.05 | 36 .1.06 | 84/624 72
ﬁgc 6KSGT 69| 618 89| 717 119 12K7GT 69 | 14wr Lis | 37 93 | 35 79
HKEGT 459 | suUs 747 o 120767 89 | 14%7 119 | 38 883 VR0
1.05 | 6KIGT 69 | UEGT 69( w 79 | 1258761 69 | 19BG6G 149 | 39/44 VRI05 S] ]9
.9 | 6KEGT 119 | susc IN? 69 | 125¢7. 1.05 | 1978 89 | 41 72 | vr1s0.
59 | 6156 .95 | sus 89| 107 79 | 125F56T 69|20 a0 | a2 69 | 17 140
ﬁgc 616G 956 6v3 129 | 787 118 | 125F7 93 | 24n 69 | 43 T2t 117N} 1.95
6L6GA 6VEGT 69| 757 1115 | 12567 89 | 25AC56T 1.04 | 45 117P7. 1.95
1.69 | 6L7 1.19 | 6w4GT 9| s 79 | 125H26Y 25BQ6GT LIS | 4525 £9 | 11723 59
69¢ §NEG 1.40 | 6we 59 | 7w7 119 | 1251767 250667 5946 899 11726 L1
6NIGT 119 | 6x4 59c X6 1.05 | 1256767 c | 2swaey 69 |47 715 s
.98 | 6PSGT 69 | 6x56T X7 79¢ 1251767 25 69 | 5048 1.05 | 807 1.55
.79 | 6Q7GT 59 | 6v66 69| 7v4 12SNTGT 99 | 252661 69 | 5085 ﬁgc 813 10.95
89 | 6RIGT 69 | 624/84 12|z 89 | 12507 320767 115 | 50¢5 8664 149
-85 1 684 59| 7a4 95 | 12a7 1.59 | 125Q76T 69( 2% 595 50C6G 139 | 50,
l]g 65767 LIS | 1A% 119 12a8 69 | 125R767 27 506 69 | 1338
J 658GT 1.25 | 746 29 | 12aH7 1.3 | 1223 3545 99 | 50x6 6% | 161
59 | 6sA7GT Bgc A7 795 12ALS 541 147 1.05 | 3585 50Y6. 99 | 08 C
sC7 7A8 12AT6 59 | 1047 93 | 355 69( 017 89 625
69( 6SD7GT .99 | 788 89| 12a17 89 | 1486 89c 35L6 JOL7GT 2050 2.00
SES. 59 | 785 39 | 12AU6 69| 1488 35W4 59| A .87 | 205) LIS
i [ 8507 eae | 780 ate | BAve  5e| 1 ke BB 2|ws e
1 4Cr. . J:
115 | asu? EQC 788 89C 12AV? &9 ] 14r7 1.05 | 3524 75 | 78/606 110 | V152 295
B <4
TELEVISION FPICTURE TUBES ‘ WE PAY FOR YOUR DUD
SIZE PRICE SIZE PRICE Your worn out picture tube is worth money if it is
a .
SEND US YOUR 7 inch $17.95 16 inch $19.95 & not broken.
ORDER AND WE 10 inch 12.95 17 inch 20.95 ONE FULL
WILL SHIP 12 inch 16.95 1% inch 23.95 YEAR SIZE WE PAY SIZE WE PAY SIZE WE PAY
FROM STOCK 14 inch 17.95 20 inch 24,95 v Tz s1.00 | 187 s4.00 | 207 $4.00
IMMEDIATELY 15 inch 19.95 21 inch 26,85 WALRANT L zo | s 300 |1 3% Y
2 Inch. .. 54.95 LT v O W00

the same size picture tube.

BEST BRANDS
AT
BEST PRICES

$1.98
$1.98
$1.98
3249
$2.59
$3.22

TUBE KITS

3Q4, 1T4, 1R5, 155,
List Value $8.00. Tube Kit only.
354, 1T4, 155, 1RS.
List Value 57.80. 4 Tube Kit.
1U4, 354, 155, 1R5. List Value
$7.80. All Four Tubes for.
11723, 1US, 3154, 1RS, 1T4.

AC-DC Portahie Kit, All for, ..
12AT6, 12BA6, 12BES, 35W4, 50BS5.

5 Tubes for . B

S50L6GT, 35Z5GT, 125Q7GT. 125K7G.
12SATG. 5 Tubes for

NEW DAVIS SUPER-VISION
TV ANTENNA

Unbeatable tor fringe area and DX—
The only televislon antenna with a
money=-back guarantee. With the new
Etectronlc Dipale Separatofs, 52055
tess mast Pyl

5 atuminum mast heovy gauge 1147

diam. with intertocking end. Stip two
sections together for a ten $ ] 00
footer
S ~
-
~___— TV ANTENNAS

~—— P i, 10 Eiement comical . . . rugged

i ~ throughout only $3.95

o i Double bay array, with stack-
el Ing bars $7.75
4 Bay array, with harness and stacking bars $14.95

8 Element Conical only, ..$2.95

Fringe Area DOUBLE ‘“Vv”

TV ANTENNA KIT

L. F. TRANSFORMER 456 K¢ 1%¢ SPEAKERS H H . 8%
;ull;‘?r'r”l-lﬁﬂfs- Type No. ‘1710 tor, Y95 o \B/;lx"nesst quallly--NATlONAL :‘l;;'rihplflzlr:n;ilBhe?ltﬂﬂpcllch!:!relgn:.nslsr::’:lelalors. $ (:95“
VOLUME CONTROLS with SWITSH, 0 e Indlvldu'ally Packed. EUY wire, hardware, full size antenna omplete
2° shaft 1 meg, ', meg, /4 meg 34¢ 3 ea. $1.39 | 8°. ca. $3.23 | with double length 9 ft. mast
PR TRANSF AR SER tor sals 15 & o i 29 13 Gy ?"2 300 OHM TWIN LEAD
7 ‘... ea. 9
for 6Ve6 39 » ]
UNIVERSAL OUTPUT TRANS. ¢ 0 SFECIAL PRICE ea. 51.79 55 Mil. 1,000 1t. § 95
T AT st o 2 RESISTOR KITS 30078, 51.45 10
ISPEED G| CHANGER 52 .95 :"::;‘t"""::d ~ le:"ldnzc"‘:)"‘l s sontiment of 20 GAUGE } 1000 1¢. $16.95
10t %..95 u mite.
MI’NTERLOCK CORDS ocra. 49¢ Stackpole, Speer,'e(c 100 for ) 5295 80 mIL WEB 100 ft.  1.89
v r "
WATCH US GROW! 21” TV CONVERSION KIT
With your help we have increased aur space four Consisting of 'e;‘; ~N7
fimes. We now hondle all the very best brands of tangular tube, h
Io su original, foctory hoxed emact replacement parts. gezaﬁ:'f"[m:::.;:& \
T.V. RAD WRITE FOR OUR NEW FREE CATALOG! FLYBACK TRANS-  “~_JJ
Division of Continental 7 - o $317193
a DEPOSIT with order, bal- | 20° ‘I'V CONVERSION KIT, as above
3237 W, North 'Avc. TERMS e C.0.D. All shipments complete * 2 ‘2 895
ARmitage 6-5550 F.0.B. Chlcago. Orders Less Than $5.00 17° TV Conversion Kit, as above, $ 93
€1.00 Service Charge. complete 23
April, 1953 109
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FL-8 FILTER  BRAND NEWI

AND Both for
“FILTER FACTS" $I25
BOOKLET L

CONDENSER TESTER

® One of our best sellers:
Useful, versatile laboratory
item, in kit form. Simple. and
easy to build in less thun an
hour. Checks condenser leak-
age and continuity up to 8
megs. Will test any paper.
electrolytic. micu or oil capacitor from 50 mmi,
to 50 mid. Self-conthined puwer supply and neon
bulb indicator with socket and bezel, Drilled
metal cabinct. Complete instructions and diagrams
included with each kit, Only $5.00.

SCOOP! NEW WEB-WIP 40M
MOBILE ANTENNA

In stock the new center-londed WEB-WIP nn-
tenna for 40 meter mohile, Completely weather-
proof with fiberglass covering on top wip and
fiberglass support column. 1lighly effective . . «
weight only 22 ounces! Full data available,
Net oo vin e i ia s i iea e aanass $18.00

NOVICE 40M CRYSTALS

E‘rc-quencwu within the new 40M novice band.
N AR e 0000000 ot oot oo oo aooonG $2.75 ea.

FONE PATCH!

Now available., the superior
new O-R, # 6008 phone pateb.
Provides you with exactly
what you need to pntch your
phone into transmitter or re-
ceiver. Featuring a hi-im
{wdunne input suitable for xtl mike. Both hi and
impedance nutpulu to insure proper match to
your, particular receiver. Unit is complete-—'"sure-
fire'’ ready to go to wark for you. Only $4.95 ea.

SENSITIVE RELAY
Miniature type (11427 overall) SP-ST contacts.
Caoil resistance 6500 “ohms. (2 ma.) An excellent
relay for voice control or model applieations.
$2.50 ea. Manufacturers write for quantity prices.

SPLINED TUNING KNOB
FOR 274N RECEIVERS

An exclusive O-R Iltem manu-
factured for us. Fits RC-453,
BC-454 and other 274N re-
ceivers. This is a really hard-
to-obtain item. Only...B89c ea.

TRANSFORMERS-CHOKES:

15 WATT MODULATION TRANSFORMER
Both pri. and sec. adjustable for 2000 to 20,000
ohmsa. Pri., b0 ma per side max. Sec., 50 or
100 ma dependmg upon connections used. Exeel-
lent for mobile, Only. ., . oc. o $6.45 net

40 WATT MODULATION TRANSFORMER
Alro universal with both pri. and sec. adjustable
for 2000 to 20,000 ochms. Pri.. 150 ma per side,
sec., 150 or :100 ma denemlmg upon connections
used. Only. ... ... . .o, $9.60 net

325-0-325 @ 225 ma. 6.3 BA. BV @ iA
Pri. 110V, 60 ¢y AC. Size. 4‘/A x 4Vp" x 33"
Only ., i v i v e e $6.95 ea.

Isolation transformer. Useful for AC-DC supplies.
Pri, 117V, Sec. 120V, AC. at 256 ma. Also 6.3V

at Yo amp, Only. . ... ... ... $1.80 ea.
Isolatlon transformer. Pri. 117V AC. Sec. 120V,
AC. at 50 ma. Also 6.3V at 2 ampa.. .. .. $2.79

920-0-920 or 740-0-740 AC @ 200 ma. Pri.
115V, 60 cycle, AC. Upright shielded cuse. Ex-
cellent for 807's. . .. .. ....... Only $10.80 ea.

8V. 254, Pri. 115V, 60 cy. AC. A real rugged joh
excellent for 304TL—4-250A etc. Limited quan-
tity. Onlv $4.50 ea.

2.8V @ 10A AC. 10,000V insulation. Pri. 116V
L% Do bnaaaoaa0nao ado Doa oo only $3.39 ea.

350-0-350 @ 300 ma. 6.3 @ 4A. 6.3 @ B8A.
5V @ 3A. Pri. 115V, 60 cy. AC.. .only $7.95 ea.

450-0-450 @ 200 ma. Pri. 1158V. 60 cy. AC.
BY @ 3A. 8.3 @ B amb. In shielded case.
Only $8.90 ea.

360-0-350 @ 350 ma. 6.3 @ 10A. BV @ BA,
Pri. 116V, 60 cycle. Onl¥.......... $8.95 ea.

l‘ 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 diagrams.
Simple and easy to build in 2 .nﬂy
Delivers 24 volts plusn B voltage. No wiring
chanres to be made. Designed especinlly for the
274-N receiver. Only $8.95.
Filament trana. for 274N receivers. Pri. 110V,
60 cy. AC. Sec. 24V @ .6A. An excellent buy
............................ $1.95 ea.

Mintmum order $2.00. All items Sublect to prior sale,
All prices subject to change without nNotice. 20% de-
posit must accompany all orders. balanre C.0.D.

OFFENBACH-REIMUS

1564 MARKET STREET
SAN FRANCISCO, CALIF.

promised QSL card as soon as print-
ed; is on the air around 1830-2030
when closes with “God Save the
Queen.” (Bellington, N. Y.) Noted
with news on 4.951 at 1930. (Patter-
son, Ga., West. Va.)

Bulgaria—Radio Sofia, 9.700A, heard
signing on 1820 carrying Radio Mos-
cow’s North American transmission
which runs to 0100; has its own Eng-
lish session 2000-2030, then resumes
Moscow relay. {(Scheiner, N. J., others)

Heard on 7.671 with news 1545, on
6.070 with news 1600. (Sanderson,
Australia)

Burma—Rangoon now noted on
4777 parallel 9543 closing 1015 in
English. (Ridgeway, South Africa)

Canada- CJCX, 6.010, Sydney, N. S.,
noted 1300 in USA at good level:
heard signing off 2310. (URDXC) CH-
NX, 6.130, Halifax, N. S., noted 1100-
1200, good level. (French, Mass.) CB-
NX, 5.970, St. John's, Newfoundland,

(As of March 20, 1953)
FREQUENCY VIDEO VIDEQ
STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER*
o o (IN MC.) (IN FT.) (IN KW.)
Alabama
Mobile WALA-TV 10 192-198 5.08 316
WEKAB-TV 48 674-680 1.45 22.5
t Arizona
Tucson KOPO-TV 13 210-216 4,65 316
Colorado
Colorado Spr. KKTV 11 198-204 4.93 250
Denver KFEL-TV 2 54-60 17.8 56
KBTV 9 186-192 5.25 240
Pueblo KDZA-TV 3 60-66 16.06 16.6
Connecticut
Bridgeport WICC-TV 43 644-650 1.52 180
New Britain WEKNB-TV 30 566-572 1.73 20
Illinois
Peoria WEEK-TV 43 644-650 1.52 170
Indiana
South Bend WSBT-TV 34 590-596 1.66 170
Louisiana
Baton Rouge WAFB-TV 28 554-560 1.77 216
Maine
Bangor WABI-TV 5 76-82 12.74 1.9
Massachusetts
Springfield WWLP 61 752-758 1.31 150
Mississippi
Jackson WJITV 25 536-542 1.83 180
Nebraska
Lincoln KOLN-TV 12 204-210 4.79 26.9
New Jersey
Atlantic City WFPG-TV 46 662-668 1.48 18
North Carolina
- Asheville WISE-TV 62 758-764 1.29 23
io
Youngstown WEKBN-TV 27 548-554 1.79 200
WFMJ-TV 73 824-830 1.19 175
Oregon
Portland KPTV 27 548-554 1.79 91
Pennsylvania
Altoona WFBG-TV 10 192-198 5.08 5
New Castle WKST-TV 45 656-662 1.50 20.5
Reading WHUM-TV 61 752-758 1.31 260
Wilkes-Barre WBRE-TV 28 554-560 1.77 1000
York WSBA-TV 43 644-650 1.52 170
Texas
Austin KTBC-TV 7 174-180 5.61 109.6
El Paso KROD-TV 4 66-72 14.61 56.3
KTSM-TV 9 186-192 5.25 64
Lubbock KDUB-TV 13 210-216 4.65 31
Virginia
Lynchburg WLVA-TV 13 210-218 4.65 28
Roanoke WROV-TV 27 548-554 1.79 1
WSLS-TV 10 192-198 5.08 250
Washington
Spokane KHQ-TV 6 82-88 11.8 100
KXLY-TV 4 66-72 14.61 47.9
Hawaii
Honolulu KGMB-TV 9 186-192 5.25 35
KONA 11 198-204 493 117
*From Station CP application.
Formula for computing wavelength in feet of video carrier:
. 984
wavelength in feet = — —
video carrier freq. (mc.)
The frequency of the video carrier = 1.25 + channel lower freq. limit.
Total number of television stations now on the air: 145 (18 of which are u. h.t.)

no
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noted 0630 with news, strong level in
N. Y. (Chatfield)

Canary Islands — Tenerife, 7.295,
noted 1600-1745. (Short-Wave Listen-
er, London)

Cape Verde Islands—CR4A:1, 5.885.
Praia, noted 1640-1700 closedown.
(Patterson, Ga.)

Ceylon—Radio Ceylon, 11.975, still
good level from 0845 sign-on to 1200
or later, (Scheiner, N. J.; Powers,
Ohio; Golden, Mass., others) Heard
on 15.120 with music 2330. (3ander-
son, Australia)

Chile — CE1180, 11.998, Suntiago,
noted 2000-2030 in Spanish with Latin
American music; CE1190, 11.950,
Valparaiso, heard 2030-213( with
dance music. CE662, 6.220, S:untiago,
signs off 2400. (NNRC) CE920 Punta
Arenas, now noted opening 900 on
9.199A and closing 2200-2207; good
signal; mostly classical music. (Ridge-
way, South Africa)

China-—Radio Peking some days is
fairly good level with Englis 1730-
1800 on 7.500. (Sutton, Ohio; Lance-
lot, Towa, others) Heard on this chan-
nel 0915, woman in Chinese. (Pearce,
England) Noted with Englisir 1730-
1800 on 11.69A. (Boepple, Ohic) Pek-
ing noted lately on new chainel of
7.532 parallel 7.500, 10.200 around
0800; 7.532 outlet closes 1230, others
run to 1330; other channels h»ard in
Chinese include 6.050, 6.140 jparallel
from around 1030 to 1330 clo:edown.
(Ridgeway, South Africa)

Colombia—A Bogota statitn has
been heard around 1750 lately with
symphonic music; may be ha monic,
(Bellington, N. Y.) HJBB, 4.8!5, Cu-
cuta, noted 2000 at strong level. music.
(URDXC)

Costa Rica—TIMC, 6.200, not >d 1820
at fair level. (URDXC)

Cuba—Havana, 6.450, noted 0100-
0130 with Spanish music bu: with
many announcements and comr ercials
in both Spanish, Englisi. (Ho1nstein,
Mich.)

Cyprus—Limassol sent schecule of
2255-0130, 0330-1400, 6.120, 6.17C, 6.790,
9.650, 11.720. (Scheiner, N. J.)

Czechoslovakia—Prague is .ched-
uled for English on 9.504 at 1400: on
9.550 at 1930 and 2300: on 11.840 at
0715. (WRH)

Denmark—Copenhagen, 15.18 noted
in Danish-English 0825-0900. Roen-
nau, Ontario) Good in transmissions
to North America 2030-2130, 22(0-2300
on 9.520. (Beach, Mass.) Has English
also Sundays now in first half o; these
transmissions; is ‘‘quiz” program.
(Saylor, Va.)

Dominican Republic — Station on
3.375A appears to be Radip Buru at
San Pedro de Macoris, noted :round
2100-2200. (Stark, Texas) HI1J, 6.025,
noted as early as 1330. (Saylor, Va.)

Ecuador—HC1AC, Quito, was noted
recently up to 9.63A from 9.557, clos-
ing 2335. (Bellington, N. Y.) 1CJB,
Quito, fine level from 1900 or both
9.745, 11.915. (Dalstrom, Nebr.)

Egypt-—Cairo, 11.815, appear: now
to come on around 1345 instead of
1320; has English 1400-1600 on Mon.,
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to the

ELECTRICAL
ENGINEER

or

PHYSICIST

with experience in

RADAR

or

ELECTRONICS

- e e A = = o - = B ke e W e de R e de e Ay

Hughes Research and Develop-
ment Lahoratories, one of the
nation’s leading electronics
organizations, are now creating
a number of new openings in
an important phase of their
operations

Here 1s what one of these positions offers you:

THE COMPANY

Hughes Research and De-
velopment Laboratories,
located in Southern Califor-
nia, are presently engaged
in the development and
production of advanced
radar systems, electronic
computers and guided
missiles.

THE NEW OPENINGS

The positions are for men
who will serve as technical
advisors to government
agencies and companies
purchasing Hughes equip-
ment—also as technical con-
sultants with engineers of
other companies working
on associated equipment.
Your specific job would be
essentially to help insure
successful operation of
Hughes equipment in the
field.

THE TRAINING

On joining our organiza-
tion, you will work in the
Laboratories for several
months to become thor-
oughly familiar with the
equipment which you will
later help users to under-
stand and properly employ.
If you have already had
radar or electronics experi-
ence, you will find this
knowledge helpful in your
new work.

WHERE YOU WORK

After your period of train-
ing—at full pay —you may
(1) remain with the Labor-
atories in Southern Califor-
nia in an instructive or
administrative capacity, (2)
become the Hughes repre-
sentative at a company
where our equipment i1s be-
ing installed, or (3) be the

Hughes representative at a
military base in this coun-
try or overscas (single men
only). Compensation is
made for traveling and
moving houschold effects,
and married men keep their
families with them at ail
times.

YOUR FUTURE

In one of these positions
you will gain all-around ex-
perience that will increase
your value to our organiza-
tion as it further expands in
the field of electronics. The
next few years are certain to
see large-scale commercial
employment of electronic
systems. Your training in
and familiarity with the
most advanced electronic
techniques now will qualify
you for even more impor-
tant future positions.

How to apply:

HUGHES

RESEARCH AND

DEVELOPMENT LABORATORIES

Scientific and Engineering Staff
Culver City,
Los Angeles County, California

www americanradiohistory com

If you are under thirty-five
years of age, and if you have
an E.E. or Physics degree,

write to the Laboratories, giving

resumé of your experience.

Assurance is required that

relocation of the applicant
will not cause disruption of

an urgent military project.
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We rest our case
on evidence
you can hear

Words can’t prove
the performance
of this superb High
Fidelity Tuner.

" Neither can witness-

es. When it's time for

a decision, your judgement of

the CRAFTSMEN 10 is based on one

thing: evidence you hear with your ewn

ears. Listen—and the conclusive evi-

dence of incomparable sensitivity and

flexibility will turn your trial into @
lifetime of distinctly better listening.

E’raitsmeﬁm

high fidelity
FM-AM tuner

o Two cothode followers furnish both ovudio
output and detector output for remote instol -
lations.

® Built.in pre-amplifier, compensated for vari-
able reluctance pick-ups.

o Automatic Frequency Controf entirely elimi-
nates deift, simplifies tuning.

o 5 microvolts sensitivity on both FM and A,

e 10 ke fiter on AM eliminates inter-station
squeal.

& Bass ond freble tone controls for boost, cut,
or 20-20,000 cycle flat response.

JUDGE
THE C.500 TOO!

Williamson all-
triode Circuit—
99.99% distor-
tion-free!

high fidelity sraltsmed

means distinctly better listening
For information, write to:
The radio CRAFTSMEN, Inc.
Dept. R-4, 4401 N. Ravenswood Ave.,
Chicaga 40, Nl

Tue., Sat., French on Sun., Wed., Fri.;
closes down 1610. (Scheiner, N. J.)
SUX, 7.867A, Cairo, noted in Arabic
only 1330-1645; sometimes does play
Western classical recordings; good
level in South Africa. (Ridgeway)

E! Sailvador—YSC was noted re-
cently 0610 on 6.075A in Spanish, fine
level in N. Y. (Chatfield)

Eihiopia — Ruadio Addis Ababa is
sending out a new schedule which in-
dicates that both 15.060 (varies) and
9.658 are used for English 2330-0030,

| 0500-0600, 1100-1130, 1315-1430 close-

down:; Amharic 0600-0700, 1130-1300;
Arabic 1300-1315. (Pearce, Catch, Eng-

land. others)

Falkland Islands — According to
WRH, Port Stanley operates on 3.400
with 250 watts which will be in-
creased this year to 5 kw.; is on the air
Mon. 1930-2030, Tue., Wed., Thurs,
Fri.,, 1815-2000; Sat. 1600-1700. 1815-
2000, and Sun. 1600-1700, 1800-1859.

Finland — Helsinki, 15.190, noted
signing on 0610; news 0700 for West
and South Europe; transcribed edition
for North America 1430; uses 15.190,
17.800, 9.550. (Pearce, England) Heard

on 15.190 at fair level in English
1430-1452, then music. (Lancelot,
Towa)

France—Paris, 17.85. noted at fair
level from 1040 tuning; either off or
huried by 1100. (Bishop, Ohio) Paris
heard in French 1145 on 15.295; on
9.55 at 1630. (Roennau, Ontario)

French Eqgquatorial Africa—Brazza-
ville, 9.964, noted with music 1715,
then news in French. (Sanderson,
Australia) Radio Brazzaville, 9.440,
11.970, noted 1445 with French lesson
for English listeners—"“The French
Have a Word For It." (Pearce, Eng-
land} Heard on 9.44 with news 1550.

French Morocco--Rabat, 6.006, noted
0205 with vocal Arabic music; also
heard 1745 and to 1900 closedown.
(Pearce, England)

French West Africa—Radio Dakar
is using 4.951 in parallel with 11.897
in its 1400-1730 session with French
program; 9.56 is still used 1500-1730.
(Ridgeway, South Africa) Noted on
11.897A at 1530 in French. (Cox, Dela.)

Germany  NWDR, 6.27, Hamburg,
noted from opening 2300; on 7.290 at
1100-1600 with German for South
Africa. (Ridgeway, South Africa) Siid-
deutscher Rundfunk, 6.030, Stuttgart,
verified direct with prepared QSL on
UPU reply card; indicated 20 kw.
transmitter is crystal-controlled; an-
tenna is dipole with director and re-
flector beamed northwest. (Kary, Pa.)
AFN’s relay transmitter at Bayreuth,
250 w., is heard in Sweden with fine
signals daily 0900-1200 on 5.470; in
QSL letter said does ‘“not maintain a

| regular supply of printed QSL cards.”

(Svensson)

Gold Coast—Z0OY, 4915, Accra,
noted from 1230 when Madras, India,
leaves 4.920. (Pearce, England)

Greece—Radio Athens, 7.300, noted
1430 with news; French news 1445.
(Pearce, England) Noted on 15.345

at 0400 with relay of Home Service.
(DX-Radio, Sweden) Heard on 7.300

www americanradiohistorv. com

to North America 2000-2100; English
around 2040-2050. (Ferguson, N.C.)

Greenland — OZL, Angmagssalik
Radio, 7.570, is heard some days
around 0900-0945. Gives call in Danish
at closedown. (Etersvep, Sweden) Al-
though he has not definitely identi-
fied this station as Greenland, Pearce,
England, hears it irregularly from
0800A to 0950 closedown; man talks
in Nordie language; often has dance
music with English vocals; has no
signature tune.

Guatemala — TGLA, 6.295, noted
1915. (French, Mass.) TGNA noted
on 1185 and 9.668 on Wednesdays
2200-2250 sign-off; other days to only
2230A. (Lieberman, N.Y.}

Haiti-—Current schedule for 4VEH,
Cap Haitian, is daily 0630-0900 on
9.667A, and Sun. with additional
period 1630-2130 on 9.710A. (Fergu-
son, N.C.) 4VWA noted on 6.23A
around 1715 with identification in
French. (Bellington, N.Y.) The poor-
lv-modulated Haitian on 6.390A s
4VCP, La Voix du Nord, Cap Haitien,

with identification approximately
every quarter-hour in French (or
Creole), English, Spanish; news in

French (or Creole) daily 1745. (Kary,
Pa.) 4VRW, Port-au-Prince, appears
now to be on 10.06AV. noted 1140 at
poor level in Ohio. (Bishop) Radio
Haiti also heard on 5.840A around
2230, (Levy, N.Y))

Honduras—HRA, 5.942A, Teguci-
galpa, noted 1515-1530; QRM'd by
tetetype. (Cox, Dela.)

Hong-Kong ZBW3, 9.525. Victoria,
noted 0730, fair level. (Ballou, Calif.)

Hungary Budapest noted with
English  1700-1730 on 9.833. 7.22,
6.247TA. (Pearce, England) Noted

with English 2310 on 6.247A. (Niblack,
Ind.) Heard on 7.22 in English 1930
through heavy CWQRM.
Iceland—Reykjavik noted Sun. only
over TFJ, 12175, with news in Ice-
landic 1115-1128A sign-off; calls *“Ut-
varp Reykjavik.” (Loven, Sweden;
Pearce, England, others)
India—VUC2, 4880, Calcutta, heard
1445-1545 in European Service. (Svens-
son, Sweden) VUB2, 4.838, Bombay,
noted at high level from 1000 with
regional native programs; closes 1230.
(Ridgeway, South Africa) VUM2,
4920, Madras, noted lately closing
1230 after clock strikes 11; formerly
closed 1200. Delhi noted opening 1000
on 9.565, 11.780. (Pearce, England)
When this was compiled, the English
session for Southeast Asia, Far East
was being heard well in West Virginia
0830-0945 on 11.85 (but still announced
for 11.780) parallel 9.565 (weaker).
Noted by Glick, Ind., with news 0835
on the 11.85 outlet. Chatfield, N. Y,
reports AIR. 6.11, with news 0730.
Indo-China—Hanoi, 7,405A, noted
0600 with French session of news and
music; Radio France-Asie,, 11.925,
Saigon, noted 2030 in English pro-
gram of news, strong level; and on
15.430 with news and music 0445,
strong level; “Voice of Vietnam,”
9620, noted 1800 with music and news
in Vietnamese. (Sanderson, Austra-
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lia) Radio France-Asie, Saigon, noted more recently on
11.925 with bilingual program around 1000, closing 1117A
with “La Marseillaise”; the ¢.754 outlet now has news
1100A, and when closing with *“‘.a Marseillaise” 1126A says
next English is 2330 on 7.230: opens and closes English
sessions with “Knightsbridge varch.” (Pearce, England)
The English 1100-1130A is for Europe. (Ridgeway, South
Africa)

Irag—Radio Baghdad, 6.135, noted with English 1415-
1500 closedown (when tuned included Arabic lesson in
session); 11.724 is in parallel. (Pearce, England)

Ireland (Eire)—Bellington, N. Y., has received word
from an official of Radio Eirecnn that short-wave trans-
missions likely will not be rcsumed for some time; no
reason given.

Israel—Tel Aviv, 9.010A, gcod level in English 1615-
1700 closedown. (Glick, Ind.)

Italy—Rome, 21.560, noted pirallel with 15.120 in news
to South Africa 1045; heard on 17.802 2030-2130 with
popular dance music, then talk in Italian. (NNRC) Noted
in Newfoundland on 3.940 to 1700, good signal. (Peddle)

Jamaica—Radio Jamaica, 4.950, fair level 0720.
(Scheiner, N.J.) Noted recen ly on 3.29A around 2150
instead of regular 3.360 (whi:h runs to 2308A sign-off
now). (Bellington, Levy, N.Y.)

Kenya Colony—Nairobi, 4.855, noted with time pips 1500
and then closing with “God Save the Queen.” (Pearce,
England)

Kuwait (Al)—"Huna Kuwai',"” 5.000, noted 1230 with
Arabic music and vocals; heard signing off 1400A. (Pearce,
England) Is operating in winter 1130-1400, summer 1230-
1500, Fri. also 1900-2000; 1 kw.; all-Arabic. (WRH)

Lebanon—Beirut, 8.036, hearl closing down in Arabic
and French 0230; noted 1002 with English session, (Pearce,
England) On Fri. 1400-1455 hes American dance record-
ings. (Nattugglan, Sweden)

Liberia—ELBC, 6.024A, Monrovia, noted from 1745 tune-
in to 1845 close-down; heavy QF M at times. (Saylor, Va.)

( Contmued on page 126)
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BIGGEST
BARGAIN IN T.V. TODAY

)
| CHECK TIIESE OUTSTANDING FEATURES

. High st rting torque—no slipping.
. 370-deg ee rototion—get oll T.V. signals
. Surplus large or smalt
Outbear 1 beorings—relieves wind load.
Sturdy cimpact construction—7 pounds.
Woter-p cof aluminum cover.
Finger.ti + contrel unit—hondsome finish.
. Thirty fest 3 circuit weother proof lead wire.
. Signol i iht indicotes end ol 370" rotation.
. Easily in rnllnd—:on:plﬂo instructions—trouble free
io . Nationally odvertised.
pe . Y

COBNOME W=

-

COMPLETE OUTFIT—Rotator, Bearings,
Control unit and wiring at GIVE-
AWAY piice.

Limited !.upply—-Order Today!

First come—fi 31 servedt This is the CHANCE of a LIFE.
TIME close ov . You must HURRY! Get your order in the
meil today, Send no money. 10 days FREE TRIAL
Service men nd dealers limited to 10 each.

WAS $39.95-NOW
S S 1695
10 DAY FIEE TRIAL
SEND NO MONEY—WE SHIP C.O.D

" K. W. SALES CO.

BOX 1:12, TIPTON, INDIANA
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BUILD 15 RADIOS

AT HOME ©ONlY

With the New Improved 1953 995
Progressive Radio “EDU-KIT” =

NOW INCLUDES

SIGNAL TRACER
and
CODE OSCILLATOR

e FREE TOOLS WITH KIT

o ABSOLUTELY NO KNOWL-
EDGE OF RADIO NEGESSARY

o NO AODITIONAL PARTS NEEOEQ

e EXCELLENT BACKGROUND FOR TELEVISIDN

o |0 DAY MONEY-BACK GUARANTEE

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

The Progressive Radio *'Edu.Kit” offers you a home study course at a rock
bottom price. Our Kit is designed to train Radio Technicians. with the basio
facts of Radio Theory and Construction Practice expresssd simply and clearly.
You will ,ain a knowledge of basic Radio Principles involved in Radio Recep-
tion, Radlo Transmission and Audio Amptification.

You will learn how to identify Radio Symbols and Diagrams; how to build
radios, using regular radio circuit schematica: how to mount various radio
parts: how to wire and solder in a Professional manner. You will learn how to
operate Raceivers. ‘I’ransmiltert and Audio Amplifiers. You will learn how to
service and trouble-shoot radio;

You wiil learn cade. You wlll receive training for F.C.C. license. In brief,
you will receive a basic education in Radio exactly like the kind you would
expect to receive in_a Radio Course costing several hundreds of dollars.

THE KIT FOR EVERYONE

The Progressive Radio ‘‘Edu-Kit'* was specifically prepared for any person
who has a desire to learn Radio. The Kit has been used successiully by young
and old in all parts of the world. lut is not necessary that you have even the
or radio,

"hn Pragr!l!iva Ildm CEdu+Kit"”” is used by many Radio Schools and Clubs
in this country and abroad. It is used by the Veterans Administration for Voca-
t-onnl ouldunce and Tralmng

Progressive Radio ‘‘Edu-Kit’" requires no instructor. All instructions
are mcluded. All parts are individually boxed, and identihed by name, Photo-
graph and diagram. Every step involved in building these sets is carefully
explained. You cannot mako A mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit'’ comes complete with instructions. These
instructions are arranged in n clear, ||mpl¢ and progregsive manner, The theory
af Radig Te ion e Audio Amplification and servicing by
Signat Tracing is clearly elplnmed Every part is identified by photograph and
dsagram, You will learn the function and theory of every part used. Ve

he Progressive Radio "Edu-Kit'* uses the principle of ‘‘Learn by Doing.’

Therefore vou will build radios to illustrate the principies which you learn.
These radios are designed n & modern manner, according to the st prine
ciples of pregent-day educational practice, You begin by building a simple
radio, The next set that you build is slightly more advanced. Graduall ina
Progressive manner, you wull find yourself constructing stili more a vanced
vadio sets, and doing work like a professional Radio Technician. Altogether
you will build fifteen radios, including Receivers, Transmitters, Amplifiers. Code
Oscillator and Slgnnl Truer

The Progressive Radio “EDU-KIT” Is Complete

You will receive every part necennry to build 1% diMerent uulo sets. Ouf
kits contawn tubes, tube sockets, e me,
paptr condensers, résistors, line cords, selenium rectifiers, tie -!rm- coils, hard-
ware, tubing, ook "y p wlre soider, etc.
l:very part that you need ig included, These parts are indlwdulny packaged,
80 that you can casily identify e\w& item. Tools are included, as well as an
Electrical and Radio Vester. Com le eany-to-iollow lnltruchon- nre provided.
In addition, the “*Edu-Kit'' now containg lessons for servicing wnh the Pro-
gressive s:gnm Tracer, F.C.C. instructions, quiuu The “'Edu-Kit' is a coms
plete radio course, dcwn to the smallest detail

TROUBLE-SHOOTING LESSONS

Trouble-shooting and scrvicing are inctuded. You will be taught to recognize
and repair troubles. You will build and learn to operate a professional srqnal
Tracer, You receive an Electrical and Radic Tester. and fearn to use it for
radio repairs, While you are learming in this practical way, u will be able

do many a repair job for your nelghhorl and friends, and charge fees which
will far exceed the cost of the '“Edu-Kit.'' Here is your opportunity to learn
radio quickly and easily, and have others pay for it. Our Consullation Service
will help you with any teehm:nl problems whu:h you mly have.

FREE EXTRAS IN 1953

ELECTRICAL AND RADIO TESTER
ELECTRIC SOLOERING IRON
BOOK ON TELEVISION
RAOI0 TROUBLE-SHOOTING GUIOE
MEMBERSHIP IN RAOIO-TELEVISION CLUB
CONSULTATION SERVICE & QUIZZES
@ TRAINING FOR F.C.C. LICENSE
The Progressive Radio "Edu-Kit" is sold with a 10-day money-back
guarantee. QOrder your Progressive Radio "EDU-KIT'' Today, or

send for further information.

w. ny shipping charges all over the vmrld i you sefd check or money ordef
r $19.93 with your order. On C.0.D. ordar- you pay cost of delivery.

PROGRE RON |

497 UNION AVE., RN-17, Brooklyn 11, N. Y,

o
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what 25000 Servicemen
told Bill Anderson

(SYLVANIA Sales Service Engineer)

about PHOTOFACT...

W. J. ANDERSON

SYLVANIA Sales
Service Engineer,
Radio & TV Tube
Sales

£1951 and 1952,
so[ have talked to
,000 servicemen

located throughout theu U?li:iia
States. We have an excel e? e
concerning the response Ol e
men to your PHOTOFACT St.rwﬁx‘cig 5
to your publications. In ta o
gervicemen, I have heard many I
compliments
our organiz
zomments as these are

. sy to read
y detailed and ea gs 0 ) as

“During the year
Robert Grow and

1. Very
instructions on any set,
pictures and schematics. —_—
2. The theory of operation O }‘:elp-
ous BLORES and corpponents is help
ful, such as found in the PHOTO
g

;ND'%he immense amount of usc;\fu;
information presented in s\;cthe
short time after release 0
manufacturer.

4. Pictures of th
well as voltage mea
time and incrcases

servicemen.

e wave forms, 88
gurements saves
profit to the

more are tyP!Cﬂl
from the service-
of interest to you
ou continue to
hnical publica-
and television

a«/W

Sylvania glectric Products inc.

These and many
of the cqmments
men. This may be
and your stafl as ¥
lead the field in tec
tions for thy(): radio
servicemern.

NOW! GET THE PROOF FOR YOURSELF!

We’'ll sendyou o Free Photofact
Folder on any receiver listed in
“PF Index & Technical Digest.”

Learn for yourself—at our expense—how PHOTO-
FACT pays for itself by earning bigger repair

profits for you! Select any Folder from the PF Index

(if you haven't an index, get @ copy fram your dis-
tributor). When you write us for your Free Folder,
be sure to state Photofact Set and Folder Number
as shown in the Index. Get your Free Folder now.
Examine, use, compare—see why you con't afford
to be without PHOTOFACT!
HOWARD W. SAMS & CO., INC.
2203 E. 46th St., Indianapolis 5, Ind.

HOWARD W. SAMS & €O., INC.
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Improved Power Supply |
| (Continued from page 42)

circuit. Plates go to opposite sides of
the high-voltage transformer winding.
Cathodes are connected together and
feed a regular condenser-input filter
C, CH, C..

The grids of the rectifier tubes are
connected together through parasitic-
suppression resistors Ri, R:, tothemov-
able arm of the potentiometer E.
This potentiometer is the main volt-
age control. A potential of around 400
volts is maintained across R. by means
of an auxiliary positive supply consist-
ing of threc small selenium rectifiers
Rect.,, Rect.., and Rect., and a single
filtar condenser C.. This auxiliary sup-
ply is almost the only extra cquip-
ment required as contrasted to an
ordinary condenser-input power sup-
ply using a 5Y3 or 5U4 rectifier. Cost
of the extra parts is quite small and
the space required is negligible. A
6X4, 6X5, or similar rectifier tube can
be used in placce of the selenium recti-
fiers if desired, provided suitable fila-
ment windings are available on the
power transformer.

The transformer used in this par-
ticular power supply was a commer-
cial surplus unit having two 6.3 volt
filament windings, and a plate wind-
ing of 700 volts center-tapped at 70
ma. There are few replacement-type
or new-equipment type transformers
on the market which have the neces-
sary two filament windings, although
some suitahle types may appear with
the increasing use of the 6.3 volt
heater-type reetifier tubes such as the
6AX4. Henee, any handy transformer
delivering enough voltage will do, and
it may be necessary to add a filament
fransformer to get the extra 6.3 volt
filament source that the circuit de-

i mands.

Output Characteristics

Fig. 3C shows curves of output volt-
age vs output current. Maximum out-
put is 290 volts at 80 ma.; minimum
output is about 50 volts no load. The

minimum no-load voltage is essential-
ly the cut-off bias of the tubes at the
applied plate voltage. When the d.c.
output voltage is 50, the applied plate
voltage is 350-50, or 300 r.m.s. When
the d.c. output voltage is high. say
300, the plate voltage is only about 50,
because the cathodes are so high
ahove ground.

The drop-off in the regulation
curves at high voltage (300) is due to
the lack of adequate plate-cathode
voltage to give good current conduc-
tion through the tubes. If more out-
put at high voltages is desired, use a
power transformer with higher sec-
ondary voltage—400 or 450.

Limiting factor at low output volt-
ages is plate dissipation. Suppose we
want to draw 80 ma. at 50 volts. The
voltage across the tubes is 300, the
total current 80 ma.; power loss in
the tubes is 24 watts. This is a shade
over the rated dissipation of 10 watts
per tube 20 watts total. But at 250
volts and 80 ma., the actual plate
dissipation is only (350 — 250) X .08

8 watts, or 4 watts per tube. For
a generally beefier power supply, use
a transformer delivering about 450
volts cach side, and a pair of 6L6's for
reetifiers. These bottles with the man-
sized bulbs are rated at 19 watts dissi-
pation.

The small 6\W6 has the virtue of
very low wvoltage drop at zero bias,
and so holds up better at the high end
than most other tubes, when the
available transformer voltage is lim-
ited, However, 6V6's work nearly as
well—the droop in the top-voltage
output curve is a bit worse. 6K6's
and 6F6's will give about the same
results.

An outstanding virtue of this type of
power supply is its lack of fussiness
about tube tvpes and other component
variations.

A 5" x 6” x 9” utility box was used
for the cabinet, the chassis a standard
unit cut down to fit inside. If tubes
larger than 6V6's arc used, the box
will have to be larger. In any case,
cut plenty of ventilating holes in the
bhack.

An output voltmeter is very desira-

Fig. 4. Rear chassis view of the cathode-ollower supply showing the parts layout.
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ble in any variable power supply, not
only for convenience but for safety.
There are always some types of parts
failures which will cause th:« supply
to put out its maximum vol age, ir-
respective of the control setiing; al-
though this type of failure s much
less likely in the supply d>scribed
here than in the more complicated
regulated supplies.

REFERENCES

1. Houle. .J.: “Wide-Ranpe Volt rge Reg-
wiators.” Flectronics., August 1951,

2. Walker. A, H. B.: “Variable 1,.T. Powe-
er Pack.’” Wirclesg World, Septemoer 1932,

TORONTO ON TV NIT

ETWORK television service | as now

been extended to Toronto, Canada
through Buffale by means of 20 radio-
relay ronte across Lake Ontario.

This  66-mile.  two-scction  route.
which was constructed by Thie Bell
Telephone Company of Canada pro-
vides a single TV channel from Baffalo
to Toronto at the present time. Maon-
treal will he added later this Sping via
microwave link from Toronto.

FREQUENCY CHECKING
By RUFUS P. TURNER, K6A

IE well-known “spot-wheel® jseillo-

scope pattern is handier than Lizsajous
loop patterns for checking an ur known
andio frequency in terms of a st indard
frequency when the ratio betweaen the
two is high. But this pattern r:quires
an external phase-shifting RC network
which often is not convenient to op-
crate.

The network may be eliminated if
the unknown signal is applied to the
“Intensity Modulation® (Z-axis input
of the oscilloscope. and the standard
frequency 1o the horizontal anplifier
input. The internal sweep is ne: used.
The result is a straight horizonial line
brohen up into dots or segments. as
shown m Fig. 1. The unknowa fre-
queney is determined by multiplying
the standard frequency by the n amber
of dots. Keep the intensity as ow as
visibility permits. otherwise the clare
will obscure the segments,

Fig. 1. Broken-line frequency ident fica-
tion pattern on scope screen. Here the
test frequency (540 cycles) Is 9 time.: the
60-cycle reference frequency. In this in-
stance the 60-cycle sine-wave sweep of
the scope is used as the horizontal 12fer-
ence trace and the test-frequency sijnal
is applied to “Intensity Mod.” i1 put.

April, 1953

RECEIVER AND TRANSMITTER

RECEIVER BC-229 — TRF Receiver with 3 Plug.in
Coils to cover Frea. Range 201 to 398, 2500—4700.
4150—7700 KC. With 6 Tubes: 1/37—1/38—3/39,
Power Supply required. 6 or 12 Volt & 250

Volts. Size: 16"x8"x?",
Schematic included.............. .

TRANSMITTER BC-230—Voice modulated Trlns. with
§ Plug-in Coils to cover Freu. Range 2500 to 7700
KC. With 4 Tubes: 2/i0y—2/45 & RF Meter 0-1.5
Amps. Power Supply required. 6 or 12 Volt & 350

Volts. Size: 13"x8"x7",

S:hemall::lTncluded..x.. ..... 000Gooo o 58 95
SPECMI. BUY—BOTH RECEIVER AND TRANS.
MITTE eseetiitisaanna...,$15.00

REVERSIBLE MOTOR
Motor Reversible—3.7 RPM. 40 Ib.
torque. 24 valt DC or AC. Motor
size: 5%2" a 4-1/32" x 3.5/16%.
Shaft size: 21/32" x 5/16". Philco
No. 411-1008 __...... NEW: £5.05

(10 Voit AC TRANSFORMER to
operate above motor. NEW: $4.053

BC-645 TRANSCEIVER
Antennas ¢ Plugs ¢« Mounts
Parts, Etec.

TRANSCEIVER—Easily converted to 420 to 500 MC

Bands. tnstructions furnished for 460.470 MC Citizen
Band. Compiete with PE.I0l Dynamotor. Control
Box, Tubes. and Mount.. R $ R
ANTENNA TwO UHF !4 WAVE with Set of 8
[T naooaooenoonoo0acoanooooo000000a000000 ..$7.95
MOUNTINGS For: ‘l’rlnsuwer $L.sn—Dynamotor: e
Control Box ...................... Py —— 1L
CONNECTCR PLUGS—Set of 8............ ... s
SET OF COILS—1.2-3.4th (F, Oscillator. Ant.. Loop.
Assy.: Guide and L Rod Assy.. etc. .......... $5.05

POWER SUPPLIES

VIBRATOR TYPE—6 volt DC input: outout 230 Volt
DC 50 MA.—not filtered—w/tube. tdeal for Command
Receiver operation as receiver Is flitered internaliy.
Slze: 3%" x $4” x 3B ..., 0oGooas $5.95
PE-I157 POWER SUPPLY—2 VoIt Vibrator Supply.
operates from BB-54 2 vott Battery mounted in Case.
Output voltage 1.4 V. ", Amp. 125 V. 50 MA. Less
Battery. Speaker. & External Power Cord—with Vi.

brator ...l Used .$4.45

BB-54 2 Volt Dry Battery. . ... ................. 2.05
MP.28 BA Power Supply & Modulator
T/TAAM2—New: ....c.oonvimieennnnen oabooooan 20,95

Power Supply No. 3 f/Mark |1 No. 19 Radio Set
12 or 24 V. Two PM Dynamotors: 500 V. 50
MA: 275 V. 110 MA—New: . ... ............ 12,405

PE-104 Vibrator Unit /BC-654.
550C vibrator 1/PE.103—New . .. .. .. 0ooo0oo

ANTENNA EQUIPMENT

MAST BASES—INSULATED:

MP-132 BASE—Ililustrated at leti—1"
heavy coil spring. 2” insuiator. Overall
tength: 11'5.” Weight: 2% Ibs.
Price . ..................... $3.05

MP.-S.33 BASE—Insulated type with heavy

— coif spring and 5” dia. insulator. Re-
quires 2” hole for mounting, Welght
('3 cooooomoosoomocososasaoaaas £5.05

~
MAST SECTIONS FOR ABOVE BASES
? Tubular stesl, codper coated. palnted. in 3
* ft. sections. scréw-in t¥pe. MS.53 can be
used to make any fength with MS 52 51-50-49 for

taper. Any section, ahe Each

Larger Diametor Section: MS.54.. 006000000 $1.25
COMMAND EQUIPMENT

BC-459 Transmitter—? to 9 MC.—Used........ 14.95

BC-355 Receiver—6 to 9 MC—Used. .. .. ... 1005
BC-456 Modulator. NEW: &5.95-—Used......... 2.05
Transmitter Rack—Single: $1.50—Dual........ 2.0

Rec. Rack—Triple: $2.50. Modulator—>ig..... 150
Rec. Dyn.—Used: $2.05. Trans. Dyn.—Used..... 2.5

TRANS.—REC.—AMPLIFIERS
RA.10 DA RECEIVER........... verree . NEW: 49.95

TA:12B TRANSMITTER with Tuhen—u:ed.. ERIRIY
RI/ARR-1 Receiver—easily conyerted to 220 MC. (See

R.N. Jan. '49) Complete w'Tubes. NEW..... .$1.95
RT7/APN.I Trameewers-—tzo Comnme
Tubes & Dyn.......... Ew: $M 95—USED: §

ARC.3 annsuiver—lwalu MC. w/Tubes-—Used: $:¢
BC-1206—200.400 KC. Deico. w/Tubes. .. ... Lo
BC-216 Amplifier—2 Tubes—6F7, 39/41......... L493

BC.367 Amplifier—w/Tubes, less Dyn & Case..... 4.95
BC-605—With Tubes, Used...... 3.98
BC.709—W/Tubes—New: $1.03.. :3.95
BC-37—Less Tubes—New: $2.95........... Used: 103

BLOWERS—115 VYAC 40 CYCLE

SINGLE TYPE: (IMflustrated at
left) 100 CFM. 2'," Intake: 2"
outiet. Complete size: 5° x 6.
Order No. 1C939....... EERLS

DUAL TYPE: i00 CFM. 4" in-
take: 2* Dls . Each Side. Com-
plete Size: x 6“. Order No.
t 9000090000000000000 £13.95

GOMPACT TYPE: (08 CFM. Mo-

tor built inside stlulrrel cage.

412" intake: 3%" x 3" Dis. Com-

néeJe size: 4%” W x B%" H x Bip" D Ordesr No

FLANGE TYPE CFM. 315" intake: 2';” Drs
Ccog:)uleu size: 7'/. w x 7" n X 63" D. Order Nn
FLANGE TwiN: 278 CFM 415" intake: 3'3” x 3" Du
Complete size: 113s” W x 83" H x 8-1/16” D. or-
der No. 2C069 ... .........c..o...i.ii.o.. $21.05

BC-223 EQUIPMENT

CABLES w/PL-150 ea. end ... ...... ...
POWER SUPPLY PE.I25.AX.
MOUNTING for Transmmar

OPERATING MANU

Cas
BC- 223 TRANSMITTER—Less Tubes, Meter.
and Front Panel ........... ... ........... . 4.95

AERIAL WIRE—Phosphorus Bronze 1|6 Stranded.
200 fb. test. Weatherproof. 150 Ft. on Reel. RL-3
w/BIBS e $1L5

Telephone Wire—3 Cond. copper & steel. 525 Ft. 4.75

DYNAMOTORS

DYNAMOTOR and BLDWEH 9 Volts DC input: out.
Put 450 Voits 60 MA. 1500 At 6 Voits DC _in-
put; output 260 Volits 65 MA 3000 RPM,

[0 coom000000080E00 00 0o00EE 80E ocoB Han L]
INPUT: QGUTPUT: STOoK No.: PRICE:
14 VvV, DC 600 V. 300 MA. BD-86
12 v. DC 220 V. 70 MA. DM.24
12 v, DC 220 V. 100 MA, DM-i8
14 v. DC 375V, 150 MA, DM-375
14 v. DC 330 V. 135 MA. DM-33i
i1 V. DC 500 V. 500 MA. PE.59
12 or 24 V, DC 275 V. 110 MA. USA/0316
12 v. DC 250 V. 50 MA, M.25 8.98
120or 24 V., DC 500 V. 50 MA. USA/031S 3.05
120r 24 V. DC 430 V. 200 MA.
225 v, 100 MA, D.I03 14.85
28 v, DC 250 V. 60 MA. PE.86 5.95
PE-101C DYNAMOTOR
6 or 12 Volt

{Reprints of original CQ
converslon articles — Oct.
and Dec.. 1952 issues, furn.
ished.)
® This is the Dynamotor
the Hams have bean talkinp
apout! Easlly adapted to
supply 625 V. @ 150 MA. and 325 V, 125
12 volts—or 300 V. 90 MA. and 160 V, |10 MA, at
6 voeits. (lllustration shows modified.) NEW: $1.95

AIRCRAFT CONTROL CABLE

3/32"—7x7 Strand. Weatherproofed. Galvanized,
Preformed, 920 Ib. test. Ideal for Television Guy.
ing and many other uses, Prices:

4%¢c por Ft.—1000 Ft. or more @ 4¢ Per Ft.

BATTERY SWITCHING UNIT and

METERUMH to switch load from one battery to
another—or 6 10 12 Volts. Contains Weston 2* Meter
—0-15 VoIt DC Scale for reading battery voitage. 20
Amp DPDY Switch and Indicator. Case size: 4° x
B X 2. NEW: §2.45

TRANSFORMERS AND CHOKES
TRANSFORMERS—I10 V. 60 CYCLE PRIMARIES:
5 Voit CT.25A—10,000 V. Ins. OPEN FRAME—E"

5" x 4", [18
6.3 V. | Amp.....1.25 23 V.1 Amp.
24 V. Y% Amp.....1.50 24 v, 65 Amp.
§—24—or 30 VoIt 8 Amp

P o WU R 3.05

325.0.325 V. 50 MA=-6.3 V. 25 A: 6.3 V. .6 A
%H;;t.z 6x5) Haif Shell=273"x3%," 13" No

440 VCT/70 MA—5 V, 2 A,—63 V. 4 A,
460 VCT/90 MA—5 v. 3 A;63 V.4 A .........

175.0-175 V. 40 MA=—63 V., @ 2.4 A; 6.3V @
-6 A;Halfshell 2%;"x2 3 IG' 12%—No. T.23.40.. 1L.75

350-0.350 V. 90 MA—6.3 V. @ 3A;5 VY. @ 3 A;

Upright—3%"x3% ™ 3'/." ............... vereenn3.25
CHOKES

t5 Henries—I165 MA. 125 ohms...... 0500000 oo e 8205

5 Henries—i50 MA. 85 ohms DC—Res. Cased.... 1.95

8 Menries—150 MA. 200 ohms. ...... 000000000 e LOS

5:20 Henries—300 MA. 110 ohms. 1000 V. Ins... 3.47

Address Dept. RN ® Minimum Order $5.00 ¢ Prices F.O.8., Lima, O. ¢ 25% Deposit on C.0.D. Orders

FAIR RADIO SALES
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Here’s how to
SAVE MONEY ON
INSTRUMENTS!

. . . how to do faster, better test-
ing with fewer instruments

. . . how to increase the usefulness
of your present insfruments

. . . how to choose the right instru-
ment for each job

.+ . how to under-
stand instrument op-
erating principles

. how to evalu-
ate instrument read-
ings and put them to
practical use

BASIC
'ELECTRONIC TEST
INSTRUMENTS

By RUFUS P, TURNER
154 poages, 171 illus., Prica 54.00

described.  Their
aluable worh-saving sha
luded are complete de
{for corrent nnd  voltage: oh
VT voltmeters: power  me Im.s

The Instrument
* SERVICEMEN « AMATEURS
* EXPERIMENTERS
*r\nm-\' on instroments and help you use your
Prosent instruments lots more e-lhcumls'

sinl-purpose hridges—ire
s are fully eaxplained
on annple mc'l-'rs
ders and  V-Q-M's
capitcitor eheckers: induetane vrs; special-pure
pose bridges: RCOPes Hlln lmlhrllll 1

Book Written Especially for
HERE'S o brund new book that can save you
()\u 60 nrmln.nu Ns—efrom the moxt modein TV
“uts outlined,
impedance meters:
\\u:'lh .llu' the hook to husy se

test
PNey  mensuring II(
s rof xignal trncers and tuhe testers

Among other thingx. BASI' ELE( TRI(
STRUMENTS ix a epmplete training course
Lvtest instruments including grid-dip oscillators, TV
swerp and marker generators; TV linearity pattern
Renerators, squure-wave generators, distortion meters
und others

SEE WHAT IT CAN DO!

You nre shown new uxes for \'OM’s,
generitors and other old standbys.  You learn bow
easy it is to estend the range of many old instru-
mentg: how power dridin measurements can be wsed
for fast TV trouhleshooting: how a useful and ae-
curate hridge c¢an he huilt from o combinntion of
famitiar general-purpose instruments: how to ealeu-
late chunts and mualtipliers: how 1o measure r-f im-
pedance with a simple T-network: how to measure
inductance
amd seores of other money-saving "tricks.”

Just off the press! Read RASIC ELECTRONIC TEST
INSTRUMENTS far 10 days at our risk!

10-DAY FREE EXAMINATION

TEST IN-

in the

‘seapes, signal

-

' Techacal Division, [ ]

l 232 Madison Ave., New York 16, N. V. I

Send  Turner's BASIC  ELECTRONIC TEST  IN-

l 8T MU\II NTS for 1 dday I-RF T EXAMINATION, M l
decide 10 keep ook, I will then remit $4.00 plus
postage. © Otherwise | \llll roturn  buok pustpaid

I promplly and owe ¥o1 noething. l

. NAMC. .« taearrneore necansansaaarenstasoscanns I

I L L R teeriresrecseresraanr I

: City. Zone, Sate. . cavsass Cereaasretraaianan :

' Emplo¥er's Name ahd Address. ... Taraan . I

. OUTSIDE U.S.A.—Price $4.30, cash only Money
back if book is returned postpaid in 10

'----------------
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and capacitance with a g‘rlnl lllp axcillator |

Mac's Service Shop
(Continued from puge 68)

nears the bottom, you know the lower
part of the picture is stretehed. The
vertical lincarity and the vertical size
controls are juggled together until the
bar remains the same apparent width
during its journey across the face of
the tube; then the vertical linearity
will be correct.”

“Yeah, but how about horizontal
lincarity. You can't drift the horizon-
tal blanking bar sideways across the
screen in the same fashion.”

“No, but you can achieve the samc
result by watching an object on the
screen while the camera pans across
it and observe if its apparcnt size
changes as it moves from one side of
the screcen to the other. Take a weath-
cr map for example. Keep your cye
on onc¢ state as the camera swings
back and forth and notice if the width
of that state scems to decrease or in-
crease as it occupies different positions
from left to right on the screen. If it
does, note where the narrowing or
broadening occurs, for then you will
be sure the picture is respectively
cramped or stretched at that point.
Almost any semi-static picture or
commercial can be observed while
corrective adjustments are made to
remove the nonlinearity.

“Qver-all linearity can be checked
by observing any design that carries
a large circle, oval. o other geomet-
rical figure. The CBS ‘cyc’ is a good
example. Many commercials use some-
thing of this nature. The Lucky
Strike emblem and the clliptical de-
signs used in a couple of the beer
commercials will quickly tell you if
the linearity is poor, and in what man-
ner it is off.”

“How about such things as focus,
| phase shift, ringing. and so on? Can
you judge these matters in a picture?”

“Just as easily as in a test pattern.
If the tracing dot is really round, you
can focus for the smallest diameter
of raster lines; but if it tends to be
out-of-round, as is often the case, it is
better to adjust for best horizontal
resolution as indicated by onc of the
methods we tatked about hefore.
Smearing causcd by phase shift, ring-
ing. and inadequate vidco amplificr
responsc can be quickly spotted in any
scene in which a large white arca is
suddenly broken by a black area. or
vice versa, such as happens in block
lettering, black state boundary lines
on a white map, ctc. Weather maps
arc very good for spotting ringing. for
when it is present the vertical lines
will be followed by two or three faint-
cr lines on the right-hand side. Phase
shift will often produce the effect of
a boxing-ring rope that apparently
can be secn right through the referee.
One thing to watch, though, is wheth-
er or not the trouble is present only
when viewing a network program.
Quite often some phase-shift is present
| on such programs which will disap-

www americanradiohistorv. com

PREMAX

Mobile Mountings

Mountings for Whip Antennas

/[‘x.é

‘,,.. 40 ';ru
\‘ (( 4
Ay ¢
. T LA (l

Vors VU Tpprnt Gy b '_,,‘ Tape My ':rur 'r\l ----u

i

To Meet Every Need
For Civil Defense,

Utility or AmateurUse

Premax presents a wide variety of
low-cost yet sturdy Mountings for
mobile and marine use. There are
types to meet practically every situ-
ation, including a new spring mount
and spring adapter which will take
every shock. Write for Bulletin and
prices.

PREMAX PRODUCTS

DIVISION CHIEHOLM-RYDER CO., INC.

5304 HIGHLAND AVE.. NIAGARA FALLS, N. Y.

Brand New
Plays 3il;. 45 and T8

lnplll—(‘llmplﬂl with tubes, punched chas
lm\ hnlrudloln.
88-108 MC—Complete with
facturer whose name we

TWO-STATION INTERCOM SYSTEM
3 wire cable. 115

B SPECIAL PURCHASE Record Changer
Gen, Instruments 3-speed Automatic
19.91

wWith all purpose car-
o
RPM records awtomutically.
PHILMORE NOVICE XMTR KIT
sis. coll foris, coll wire, power sup-
ply. ke y coln
— 6 tuhes, Built-in Antenna
and speaker. Product of
| pron 1 not 1o
1 Mg
mention ... s's 95
Consists of Master
and remote sta-
V. operution A.C.
or l)( Extra wire,

Reg. $34.95 -
triige and necdle.

VG ose. —— G4 final —80 & 11 meters 25 watts
plote viesy-to-fol

3735 ke
SPECIAL PURCHASE FM RADIO CHASSIS
Famaux Radio and TV Manu+
Maroon plastic cabinet lnr ‘above $5.95
tion, 20 feet of
pern s ' ., 95
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pear when the program origirates in
the station studio. Natural y, you
cannot correct in the receiver i defect FOLLOW ﬂnnuw FOR E.'EEEIT
that actually is being transmi ted.”
“You know, I'm beginning to think - [z H
you may be right,”” Barney grudgingly . - I I TR m e RADAR—TRANSMITTERS
admitted. "I was thinking th:it some | i B
troubles like the horizontal pulling & RECEIVERS — TUBES — PARTS
due to a.c. in the video circuit; would

STOCK AT LOWEST PRICES

show up even quicker in a picture AN APS-4 AN/APS-6
g g q 0 9 Airborne radar. New. Airborne radar set. New,
than, it would in a pattern. As for Complete .._..................... P.U.R. Complete ......cc000vveervasasas..P.UR,
shading, everyone sets the con rast to
suit himself anyway; so therc would AN /APR-4 AN/APS-3
RECEIVER & TUNING UNIT .P.UR. AIRBOIXNE RADAR SET. Now Complcte....P.U.R.

be no point in employing a test pat-
tern just for that. Maybe ‘wve can
lecarn to use the picture to spot
trouble.”

“It's about a casc of neccessity as
you yourself pointed out.” M:c said.
“Not many of us are going to be able
to afford a test-pattern generator of
our own, There are, of cours:, some
substitutes on the market, such as
precision dot generators; but I have

COMBO

BC-624 VHF RECEIVER

Freq. range 100-156 M. loss tubes & crystals, s ' g 95
with ennversion dope. Useil, gomd cond.. .. ... ]

BC-625 VHF TRANSMITTER
IFreq. range 100-1°6 MC. Leas tuhes & clysln]s slz 95

with conversiun iape, Used, good condition.

BO_‘I‘lf TRANSMITTER & RECEIVER, szg 95

had no experience with these, 1or has AN/ARC-5
anyone I know; so I can’t say just R.28/ARC-S "“,“\/I ST TIPS NI
. 56
how good a substitute they arc. Any- With tuhes. Like New. ... $49 50
i 3 N RT.34 APS:13 420 M. TRANSCEIVER with & T-23/ARC.§ THANIMITTER l!l! I.t
ks I ‘”'10 ﬁpal analysis, the f.)lll a5y stages of 30 ML i Anplifier trip. Lass sg 95 MOCWith tihes. Like New §17.50
of television is to broadcast pictures, tubes & ILF. section, With dymantotor. . ROTIL UNITS 101 ONLY $92.50
not test patterns, and there is no good S 9 Ch () oI, (R (R
a . . ar -2
reason why the performance cf a seot NMC. baud. Ideal foar -1 meters. Complate with scn-ﬁzs FAMOUS MINE DETEGTOR
should not be Jjudged by a careful and e Far prospectons. miners, ol companies, phibecs,
Fecoives, Pection of the ple.ure it | || s tre et PO B | [ i s :
receives,
“Back in the carly days of radio,”
o 1]
he went on, “cach new sel twas in- COMMAND EQUIPMENT (SCR- 274N)
troduced with a flock of iniposing Usea . e
. I I TN Wit L L

ﬁdellty, sensitivity, and selectivity BC-442 ANTRNNA RELAY. Leas cond.$1.95 3 aeg E':'E:z:‘i‘ "'?,l;‘“‘";: Conpiing Nt 3 s0.95
curves; and the technician wus sup- 8430 ARECEIVET '.‘;;(.'.'.T'p"'" e 120 23 Damillr TR LT S ses om0
posed to comparce the perfo 'mance o g, LS 298 FT226 A  mire R e 3.95

3 3 ! mc-215 M F¥:221 MOUNTING | I’IArl- fur FY-220 1.50
of a recciver on which he work:d with 8c-496 f» gt 293 Priazo MOUNTING KA for 0" rer s

) AL . ) AV ERE et .

these curves. This did not last long. BC-455 4. n\\u IIH"!'"I:I\'ER With tuhes 9.95  14.98 :E.ﬁa ﬂ‘dbﬁf,‘r\m" 'h.".- scn 37‘4“ 32:3
Th(’.‘ tochnician dld not have tle time BC-454 B MO Wl tubes 9.9% Campicie set 1.95
or expensive equipment neces:ary to
do that; and even if he did ha 'e. few RADAR TEST EQUIPMENT 234-258 MC
customers would have been willing to Uheibe g TR Bl b3 i, e, e, RECEIVER

11-tube UHF tuna-
ble receiver wilh
schematic.  Like

pay what the operation wouhl have
cost. Instead, the technician taught

ARC-4 TRANSCEIVER

himself to judge a receiver’s pcrform- A e o new.

A . . H - MU Complete wille vontiol box, tnhes,
ance Mml).]y b.\ how it soundud, the 12/24 Vi ‘I\nan:::: rlrl_\\illl ' l)ll,l .n'l'-lm 1-“.41 $I1 95
\!v(\ak stations 1t would Dle Lp, and ;l:l il reduetinre Tor this e unly 332-50 RIS meens 53150

how good a joh it did of separating ST i R -$1.50
strong stations on adjacent frequen-
cies,

Control Box.. 1.50

SURPRISE PACKAGE!
20 Ibs. of good, useable radio

“We arc going to have to do the parts . ........... ...$2.95
same thing in television. After il if a HS-18 HEARDSET. w.nun o) NOW. .. $2.48 8C:709 INTERPHONE AMPLI\FIER Wil Lilies,
rai ici H HS:23 HEAOSET. 1ii:h Nuw L . 4.9% N e . ° TR
1Ialn0d t.OChnlClan . can !‘lnd ! Othlng HS:30 HEADSET. }n-nlln-r‘\&lllul 'll_\"lie. Law avap. 85 58; ngTﬂAﬁTSo'EN"COhD 2 Y Il"'T\V 1.3;
wrong with a received picture there NLW $2.49 UShil.......... 1.49 RS-38 MIKE . 4.95
: MS-33 WEADSET. ou g, New..ouioosio.. 895  gcldns m+ea.i-i.b'~'z"xuip'c.'='.'sh N .78
surcly cannot he much wrong with the NS38 WEADSET. 1'sii ciceh et 11111ITID 1ias e e th duat o
n NEW .50 B
set; and if we start now to tra n our- T.26 CHEST TYPE MIKE. New 2.7s LA L G o L s dreing
selves loc T-32 DESK STAND MIKE. (., g ; ! . o '_'_ ! ‘_'. Va0,
to ate trouble by looling at | | le’mike, vl Nuw i CEpEE (fh GOFh og L2950

a picture instead of a pattern, the case

TUBES! TUBES 1
of the ‘Vanishing American’ as you cali sy s;sg 38 1 ‘:‘:-33 ¢ TUBESsa.ss 3 .-IUBESI 2.25
. N . R alrr . . -
it, will be of concern to no onc.” GICi L1025 S I e (1) thb :“‘ 28 '8

_'13_0L MOUNTING RACK. IN-4A L R TUNING WMETER. l'scd. oo 3.98
5 e o ian® 393 RLa RANGE EILTEN epw HWONE. ' N1 .
o Fer iz
- S nrte 2.98
) (7 il e meren. N . 332 8C.1033 75 MC MARKER BEAcoN receiven, .
- " 100 NI \ 5.
OLD TIMER'S NITE 8C:1023 75 ‘mc. Marker ‘BeacoN n:\c:l 1005 nsLn *“.E'i".‘(."‘ iR Combicte it 27.30
HE Ninth Annoeal Old Timer's Nite Tu;2s TUNING UNIT. 155 0 M0 For 2
Andr. U-ed . . . 2,98
Round-Up and banguet will 1e held INDUSTRIAL CORPORATIONS
Satoeday. April 25th at the Hotel TUBES! UNFVIJ:) OHRIG\IN“‘}% BOXES! b T b el
1 L . o i ll'lll((ﬁr\ﬂ able
Staey Frent in Trenton. N, ). ST, .. Va, $10.50 ST Fa. $14.50 S ORI tes.Call or write for (reé
Sponsored by the Delaware Valloy T ORDER ACCEPTED |
T H . . e . . i $5.00 IMUM CCEPTED. AL e phpeet n» e AN ~lnpent~ BT vl -t Calit
Radio \.-.s.n.. the program \vll] inchude Telddents add tax with lennt oo IS O ety Plesme ~pecity stpoing 1Rt retions Wil oer,
a tirkhey dinner at 6:30 and various con- EQUIPMENT WANTED! Ilichust wubes bl tnr all tipe- ol F e (a0

tests and stnunts.

Tickets for this stag are $3.0) cach Mailing Address:
hefore "ll il 21st. £6.00 a1 the door. AR A s IN F. 0. Bax NUF3-R, M. “h"‘; Colif.
Write kd. 6, Rasere W2Z1, 315 Beeeh- .r c. Office- Warsheuam

wood Avel e nten 8.\ ). Cabls Address: ARROWSALES  POplar 5-1510 TAED Worma Ave., M. Hallywssd, Calif.
—30—
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SERVICE HINTS
ON ADMIRAL TV SETS

20T1 CHASSIS
[ To increase sound in fringe areas.

Irs NEWAR del

The Vewest in
HI-FIDELITY

21 CHASSIS
Bending or fearing picture.

s PILOT ror

'53

Hi-Fidelity in

B LOTUNER

Model AF-723 FM-AM Tuner. Provides
finest performance at moderate cost.
Features AFC with swiich on FM for
“lock - in"* tuning when desired. RF
stage on both FM and AM assures high-
cst sensiivaty: 10 mv for 20 db quieting
on FM; 10 mv for .1 volt rms audio out-
put on AM. Audio frequency response:
ﬁvu.se‘c;l?: zsohco 20,000l é:)l:g]es. Size. Tiiux
,x8Y3"". Shpg. wi., 5.
B1F304. NET. oo 79.95

Model AF-821A Deluxe FM-AM Tuner.

1.

Disconnect audio lead from pin
2 of 6AL5 video detector
(V304) and connect it to pin
5 of BAU6 video amplifier
(V303).

1.

Bending as contrast control is
changed may result from im-
proper sync separation due to
variations in transmission.

Reduce R417 to as low as 10,-

2. Retune L201 sound take-off 000 ohms., depending on the
coil. Use a station signal. amount of bend.
2. Check rf. and if. amplifier

Long warm-up fime.

This may be caused by a poor
connection between the plate cap
lcad and the plate cap to the
6BQ6GT.

Touch a hot soldering iron to the
solder joint inside the plate cap.

20T1 & 20V1 CHASSIS
Vertical bars in picfure.
To remove shadow type vertical
bars at left of raster:

1.

Dress the picture tube cathode
lead (yellow) away from the

tubes for lecakage between con-
trol grid and other elements.
High resistance leakage will
shunt a.g.c. voltage and cause
loss of sync pulses at over-
loaded video amplifier.

For bending near top of pic-
ture check the sync separator
and clipper tube V403 (12AU7).
Check resistor R417 (18,000
ohms). If this resistor measures
over 20,000 ohms replace it.

Bright horitontal bar at botfom of picture.

SIE horizontal output tube. 1.  Check to see that line volta
With built- amp. 16 Ibs. . ge
II'FJM‘."NEl?..l?rf. mp s 99,95 2. Install filter as follows: is not below normal.

a. Construct filter from .005 2. Check the vertical output tube

F

s e '

ufd., 600 v. condenser; 470
ohm, 1 watt resistor; and
variable inductance (54-245

(V402), particularly if it is a
6S4; check also the 5U4G rec-
tifier (V501).

shy., 53 ohm width coil Ad- 3. Increase vertical and horizon-

mirul part 94A4-2) wired in tal sweep by connecting a 002

; PILOTONE parallel. to .005 ufd. condenser across
godel AA-]??Z Amprl:mer. Low-gariced b. Remove high voltage shield width coil L402.

R oo b R and remove the two leads 4. Tighten the collar on the de-

obove—power, tone and volume are
controlled from tuner, Power output, 10
watts at less than 1% distortion. Re-
sponse, = 1 db, 15 to 40,000 cycles.
Tubes: 1-6C4, 1-12AU7, 2-6V6; S5Y3GT
rectifier, Size, 1415x4%3x5);"" Shpg. wt.,

SARS o NET, i 46.95

Model AA-901 Williamson-Type Ampli-

fier. Size, 7)zx14x7", 25 lbs.
BIF302. NET .. 99.50

on terminal 8 of the hori-
zontal output transformer.

c. If a 79C32-1 type trans-
former is used (two E-
shaped core pieces) connect
single-stage filter betwecen
terminal 8 and disconnected
leads.

d. If a 79C36-1 type trans-

flection yoke so that the air
gap between the two semi-cir-
cular powdered iron core
pieces is less than Y. inch. Re-
move the collar and smooth
the insulation between the core
pieces if necessary to reduce
the air gap.

former is used (two U- Buiz in audio.
shaped core pieces) two 1. This can be caused by audio
filters connected in series circuit pick-up from vert.
may be necessary connected sweep. Dress the shielded
as in c¢. above, audio cable connecting to the
1 = PILOTONE e. Filter must be placed in- volume control R208A away
side high voltage shield. from the vertical output tube
e b ean el e f. Vary the inductance until V402,
gil ::gl%cr;:"?l?wt:n;!bgs; "111°d-ela -?:-3&1 the bars are removed or Chgck t_hat one end of the
Size. 12x5|;x5|/2"_wg"8'1b:‘ Rt reduced to a minimum. shield is soldered to the
81F306. NET.... 49,95 chassis.
Horizontal tearing or bending. 2. Check condenser C201 for
Write to Department R-43 1. Sync pulses of excessively leakage or short.
strong signals may be clipped 3. Check condenser C205, if it is
in the video amplifier. To pre- 50 wufd. replace it with a 500
vent this, increase a.g.c. volt- upfd. ceramic condenser.
age by removing R302 from
the circuit at test point “T.” Distorted sound.
2. Incorrect a.g.c. voltage may If realignment of ratio detector

be caused by a high resistance
leak between the control grid
and screen or cathode in if.
and r.f. amplifier tubes.

Check these tubes for leakage.

www americanradiohistorv. com

transformer T201 does not cure
this permanently, do the follow-
ing:

1. Connect a 20 ppfd., 750 v. zero-

temp. coefficient ceramic con-
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denser {Admiral par number
65B6-26) in parallel *vith con-
denser C204.

2. Realign ratio detector.

To increase width.

1. Change C431 from .l pfd. to
.05 ufd.

Loss of sync or furzy picture.

Check resistor R323, it should be :
18,000 ohms. ON mANCOR : It's our way of saying, “Thanks
- for your confidence.” Yes, thanks to
Picture jitter (up and down) ani! high level : you, the sale of these Stancor TV
sync burz. . components has increased
If the buzz changes pitch as the . M tremendously . .. our costs are
vertical hold control is rotated, 7 YOKES a“d : lower . ..and we are passing these
the cause is probably a break- & savings on to you.
down between the windir gs of the : These components are the same
vertical output transforryer T402. . high quality, triple-tested units
Replace transformer. . you have always received and come
: to expect from Stancor. At these
Retrace line elimination. . new, low prices they are even
!The following provides an ad- : better values than before.
justable control for retrzce elimi- b
nation to compensate for tube ag-
ing, etc.) .
1. Connect a 100.000 oh n poten- .
tiometer across the primary DEFLECTION YOKES L] FLYBACKS
winding of an output trans- PART OoLD NEW .
former. NO, LIST PRICE LIST PRICE PART OLD NEW
2. Connect the voice coil wind- DY-8 10.75 9.80 * NO. EiST BEIEE (LIS RRICE
ing of the output transformer DY-8A 11,00 10.00 A-8128 10.50 10.00
in series with the vertical de- ov-9 10.75 9.80 =« AN n.m 10.50
flection yoke. DY-9A 11.00 10,00 § A810 .o 10.060
o DY-10 1075 9.80 , A3 7.00 .50
DV-10A 11.00 10.00 * A8132 "' 10.50
DY.11A * 10.00 : A-8133 11.00 10.50
DY-12A * 10.00 ™ A-8134 11,00 10.50
*
[ ]

GREEN

*New items: DY-11A is used in 172 models of
15 manufacturers. DY.12 is used in 160 models
of 8 manufacturers. A-8132 is on exact re-
placement for Muntz TO-0031, vsed in over
300,000 sets. Ask yaur Stancor disteibutor for
Bultetin No. 461 tisting applications of these
units, or write Stancer direct for your free copy.

STANDARD

TRANSFORMER
CORPORATION

3. Disconnect the green lead from
pin 2 of the CRT an¢ connect
pin 2 to the center arm of the
potentiometer. Conn:t the
green lead to one sice of the 3584 ELSTON AVENUVE
pot. CHICAGO 18,ILLINOIS

4. If adjusting the pot. does not
eliminate or reduce the re-
trace lines, connect tie green Expdrt Sales: Roburn Agencies, 39 Warren Street, New York 7, N, Y,
lead to the other sid2 of the

ORI MOSLEY 3-WAY TV ANTENNA SWITCH for Multiple

brightness control is turned fully

on, as in weak signal arcas:

1. Conncct a 270.000 »>hm, % o UHF and VHF ANTENNA INSTALLATIONS
watt resistor in seres with & ;
pin 2 of the picture ube and
the lead from the junction of

LA LA L LR ER R NN

Stancor Transformers
are listed in Photofact
Folders, Tek-Files and
Counterfacts.

® |nstall anywhere. Extension rod supplied for back of set
mounting.

C310 and R327. ® Constant impedance—Low loss—Solderless.
2. Connect a .05 pfd. cindenser ® Sturdy rotary switch making silver-to-silver contact.
from the junction of 17406 and ® |n brown or ivory polystyrene case.
R407 to pin 2 of the picture ® Also available in Flush Wall
tube. Cot. No. F-20 — MOSLEY Plate style.
(Note: if the picture smears, 3-Way TY Antenna Switch
use a 47,000 ohm resistor in List Price ......... $3.75 ;
place of the 270,000 o0 1m unit. QULEL DL UL

If shading appears a: top of - 2125 Lackland Rd
picture reduce the c¢jndenser M 0 s L E Y Mﬂm Overland, Missouri
in 2. to .001 ufd.)
April, 1953 19
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White horizontal bars across picture and
temporary loss of sync.
Caused by high amplitude noise
pulses in weak signal areas. Measurements maode
1. Connect a .47 pfd. 200 v. con-
denser across C317. EIMPI. with
2. Remove R331 (220.000 ohms)
and replace it with a 470.000

el ' The L : 1%
3. ??m{hég é‘t‘]a;:rllgznni{a 2. above p New enS|Me e[

causes horizontal jitter on a oriable

strong signal, change R331 to
\L .a "must” in fringe areas

TV Recelver Sensitivity

Burton browne advertising

about 330,000 ohms,

W ide spacing or pairing of raster lines.

This is an indication of improper
lL vertical interlace. Insert a .05
ufd, condenser across R407 (8200
or 10.000 ohms) in the vertical
output stage. Insert a 330 upfd.
condenser from pin 1 of the ver-
tical oscillator tube (V401A) to
ground.

SERIES 21 CHASSIS (sets with socket M509
and plug M510)
Intermiftent sound, picture, or sync.

?ag % This can be caused by poor con-
W tact between the color converter

plug M510 and socket M309.

K Takes the guesswork out of
TV service

Checks receiver from antenna
terminals to picture tube

. . ; Fal. Agplied For Microvolt scale is divided
o all zadio hams and ‘o‘lqwfd— Remove plug and tighten socket e * into 3 sections as a ;uide
0 / contacts with long nose pliers. 'Azﬂd?"'dlb)’” for the servicemen

n sading television
(77 A Clean contacts with carbon tet. monufocturers! s Sensitivity testing is accepted
by servicemen as the best
SERIES 21B1 CHASSIS Cansult your Job- method of determining the

Long warm-up fime. ber or write for cause of bad pictures
Yes—you're at the controls when This may be caused by a poor | further information
you do business with Bob Henry! As connection between the plate cap

one radio fan 1o another, Bob knows lead and the plate cap to the sEWlﬂEIHSTEHHEHTE‘ COMPANY

6BQR6GT.
Touch a hot soldering iron to the
solder joint inside the plate cap.

what equipment and services you want—
and he's made both his stores to-the-
order of the radio ham or hobbyist.

£321 hpyth Dessliarn Street, Chicoga 3. Winen

(F dilofs. and E*'I.?i.-ﬂm&

Dealing with Bob, you get 50 days To increase sound in fringe areas. PUBLICATIONS
FREE scrvice—really liberal trade-ins— 1. Disconnect audio lead from
and a payment plan that just can't be pin 2 of video detector (V304)
matched! Write, wire. phone or visit and connect it to pin 8 of
either store today. Find out all the . %A?? "‘(}S"Q)Olamp“ﬁgr (Vk30°)r£
“extras” you get with Bob Henry—the R Staf?(;‘nnsi ;210'0 RADIO HANDBOOK. GIANT 13TH EDITION. &
world's largest distributor of short wave ’ e ::':l-;:\i::ttlmpliﬁld- theery, Datalled how-to-
receivers. 21B1 AND 21Cl Bulld i date e e No ERERHIZ. 34.80°
ot e decond anode tead tun- | AR R e
gag Wm m port, if it is 3% inches long ard guide for installotion technlcions. A pepulor
a complete line of new Hallicrafter receivers cither eliminate it or replace it ::ﬂ'ﬂ:";;?;:“" T —— - Y L

and transmitters. ?vnh a shorter support (3hs RADICTELIPHONE LICEMSE MANUAL. Typizal
inches long). sludy guesHemi with concise anvwers for any
commereigl U.5.A. rodiotelephans speroters -

conie. Beok Mo, ERERLY.........-... 30.75%
21B1, 21Cl, 21D1. 21H1. AND 2171 CHASSIS T
Vertical bars in P.I.Cfllfe. _;LI:EJ:!:‘Q “r::illif:sirﬁfﬁt l-vlr'r'!'.:'it |H“‘:fl shedd

To remove shadow type vertical in tranimissien and reception, Ower 300 poges.
bars at left of raster: Fook Ne, ERE-AMI..................-33-50

1. Dress picture tube cathode | BRIl LALLM, Selwched

1 linh d
lead (yellow) away from the | JEmermalrririr e et T

horizontal output tube,

MODEL $X-71...Double superhcterodyne : . Spanish sdition. Book Mo, EAE-RHSPIZ. . 34.00%
circuit plus built-in Narrow Band FM re- 2 Insgll the fol:‘own‘lgfﬁlter.oo_ WORLD'S RADID TUBES [BRANS' VADE
ception. Temperature compensated, voltage a. Construct filter from 005 [ ety gt R n N E TR LT
regulated. 5 position band selector for pfd., 600 v. condenser; 470 | [ g i LAy {"EE'.’
538-1650 Kc, 1600-4800 Kc, 4.6-13.5 Kc, ohm, 1 watt resistor: and| I el LRk
12.5-35 Mc, 46-56 Mc. 11 tubes plus volt- variable inductance (54-245 SURPLUS RADIO CONVERSION HAH';'_“E-+f'3l;
age regulator and rectifier. phy., 53 ohm width coil; | ENERASARre e Mirkte foe B L
Also available — Hallicrafters Model Admiral part 94A4-2) wired : o
AR SRS in parallel gojeLs fanlo SYSTRRSION WAIWAL VoL
And all other models. b. Remove the high voltage | [ NI L - N
--------- shield and disconnect lead “Plus any b
HENRY RADIO STORES from terminal 4 on hori-
LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS zontal output transformer.
11240 OLYMPIC BLVD.,, LOS ANGELES 64 C. annect filter b?t\veen ter-
BRADSHAW 2-2917 minal 4 and disconnected o
BUTLER 1, MISSOURL, PHONE: 395 lead. e Geles fram BAKEE & EATRON. wiliade, W §
120 RADIO & TELEVISION NEWS
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d. Adjust the inductarce until —
i w5 [T STILL...AT LOWEST PRICES!
duced. =

BROADCAST BAND & AERO
21D1 ldeal for Use in Boats. ctc. PLUGS
Poor vertical linearity or foldove. . MARR0-Cl iigoteiCamolIE. 1N g o ;
. Ire pmmuni- Large quantit vailable!
1. Check vertical outptit tube f,vl.'o‘“r(‘,g 'hf:.-‘:cr'_m mn]ul:mt B¥ in any 1&6 9e q Y "17: ==
r R 3 K » ...$2.50 ea.
V402, ‘ . Aeior supply.  Comprae: Inatni s 167 | MC277 .49 ca.
2. Check resistor R411, if this ' ll..l”.‘.[ xﬂn.ﬂ....‘."mﬁlﬁ‘m“:.;‘?l’,.m... T ;‘g;’ >
N . p dlcator. plugs. oo ransmission
resistor is 820 ohms rcplace it Gna e, shatls, ”’ \ |
. . BIRAND NEW S oa i e $89.50
with a 680 ohm, 1 wa 't resis- LIKE NEW -$69.50 ] 25
tor. e SH g s R AR ARTI3-UGU % A .
ceolver alone o] i
) e T 26583 i e wuies 1111100 23138
Vertical roll. . 7 e Wi \'__w = 2832 MIKES and HEADSETS
Vertical oscillator may He trig- MN-52 Crank drive. New. .. - P 250 | 4s33 Low Impedance Hoadsel.
; 4 | —— Y | [P e .$2.95 Thew $7.50
gered by ripple from vertical out- 1523 eadset 0 H
A ed $2.95 Sa.95
IJL.lt stagc 111‘ "B.-‘}—” SU[)])] /. Roll MONTHLY SPEC'AL! €0.307 Ext. cord for nil':'.fea's:: ‘.19
will result if ripple voltage has T$10 TEST UNIT Trooah et 90,0 v 38
shifted in phase. c;m.p...-::lnu:: gy e c;:?l;.:;ganoxgnd 350 fect :“:1;‘:“9,‘3;% s,ﬁ;;':lf'a"'{l,,ﬁ‘_‘n'g';'”;' *;“d : Now o8
L1 | Ad -4 of coax cable. i mpedance cadse i) 11 w
Change ”]e B connections Of New Cowlltion, ONLY . 514 95 leather ueml?mlld ai rubber eunnioxl‘; W 98‘;
the 6W6GT wvertical outpat tube T.17. Microphone i Ulm—exceus:! 79
2= TSy SCR-274N COMMAND T T Re Ol
1. Disconnect from the 80 ufd. and ARC-5 EQUIPMENT
filter condenser C407C the red EXC S0 DYNAMOTORS
wire coming from the vertical Tesh [airiled tubagl NEW | The best d¥namotor for converslen to 8v. Multiple
N . " {3 ltecelver) ... Tiegn  aAdm $2.95 €3.95 windings:  Afier conversion you get cholee of 180
OUtpUt tlaﬂSfOl l’ﬂ.ell. . BC-456 Modulator .... $2.95 4.95 amam or 3560 v. at 30 MA or 250 v. at 100 MA. Complele
2, Connect the red wire o Junce- BC.451 Conlrol Box dope shieet furnlched. s 65
tion of C427 and L403 hrough sl Rangral, ~ 1.95 395 | BRAND NEW (Sev “'CQ” Aus. fue)....... 4
342 elny n h
a decoupling resistor (5.000 With Comdenser .. ... 1.95 ————
Without Condenser ... .... 1.29 2.95 WOBULATOR
ohm, 5 watt or threc 15,000 Flesible Shafting w I th
’ ’ ' - BUILD TY-FM.-AM SWEEP GENERATOR
. Gear to fit d ud " b - 2.45
ohm 2 watt in parallel). a “::.h:r ,mr;(e,l V_e,r‘s L Pt 2.29 2.98 | You can hulll “Versatile Sween Frequency Gencrator®
3. Connect a 20 ufd. 450 volt con- 2 Transmitter Rark. 2.39 3.97 with APN-I magnetle uniis. .. oovveannns $5.9
o H Single Transmitter Rack. . ... 2.2s5 2.95 ———
denser fl‘OFﬂ the junction of D332 I nanvtor for 3z Tia8 RT7 APNI TRANSCEIVE‘.I:’ UNIT Uscd as an aitim-
the red wire and the decou- i w ' U] GG e ™ ehmpiete witn T3 Tuies and” @y namotor
pllng l'eSiStOl' 10 gl'Oul](l. Command Set . ) 2.9% 3.95 lr'\'n’.-: nrl; In swomt used condliion at the anmzlmlzl; lgvé
| Shnek Jats, for 2 Rocelver Lrice o SRLERE :
| 2 Traus. Kack Uscd. less tuues. with wolulator. ... 9,95
21Bl THROUGH 21Z1A CHASSIS (ab ' Mg, 3 e 195 zas —
< labove g Sl . 2 y
MISCELLANEOUS EQUIPMENT
Run 15) WANTED! FL 8 used, exc....51.19 BC 347 cach...used Q5 ¢
SERIES 22 CHASSIS o BC 906 cuch...... 9.95
Improving sync in extreme fringe areas. T rtte oo o
1 p]ncr"}eayse sync se )ar'?tm- volt- " Qote™ lowent Brices in your eat lettor YE-4
. S) oA l . General Eleetric Deluy line Unit 1000 ohuis + or —
age by inereasing RI117, in HAND SETS 10 Landd pase & =2 nie: 1 micro-secon astss time.
so!“f“ cases to four tines its | TS8. execllent condition
original value. TS13. excellent canditinn SELSYN TRANSMITTER
2. Increase resistor R42: (1000 TS Tyoe, exc.. less card. .u)oltml\!olnr and_Autesyn Transmitier Astembly for
N 53 - !ln.n. fE to 1-82 Indicator. Used. excellent condi-
0hm§' '0_4‘00 ohms to remove SPECIALI ONLY $5.95. Comblete wiih judieator. .. $14.06
vertical jump, | BC4S7 TRANSMITTER—A to 5.1 me and ————
. —1 el
3. If 2. above does not woik satis- | :2222 ::éEIsVMEN—B Rm [) mc:' a’:clé;loansluhc's NL'-:?‘;A“ rlicv‘t;;;!.blv Moter witm antenna reel and o5
; CRIAIRE < v e e NLY uch ’ .
factorilv. change coadenser ST A Ao O 33 5o | | oo e S.‘.’"Lf:..“,,“’,‘.{ CL,E.‘..,.'.‘..,,."""‘. i
C315 to 470 ppfd. | RY/la APS 13 Transcoiver used 4 4 tall swareing Unery. ok Tuns 2382
radar on MC.  Conta MC 1P Strip #nd used, a8 s, Jess l||l)n- and cover., exc. for
SER[ES 29 CHAQSIS varlous mm- hese “':I‘ll“d:“a"l‘ll“;.\vc":‘ Iﬂ‘:l"“l‘p::’id olr 3 . 8.95
= | ) arts and IF Strip N used $ 4,95 —
Wide spacing or pairing of raster lines. oSy pe VeI SCT, lens tubess | o 5Ess ARMY SURPLUS PORTABLE TELEPHONE
Sce hint under Series 21 (Chassis. Sefoas uanmaiter |30 BAEY (Scilkelh 0 PR [ T B il P SiE4.95ieu
SCR 522 transceiver. omnplete case with
. B op hrackel. less fubes 29.95 .
Retfrace line elimination. L . ann:coivcv 110141 me. 2 moter. used. ex: muso':_lnpm‘;m;mlfu?n'o 3"(-':'"22;‘53 Niaisresdente.
Sec hint under Series 21 (Chassis. tubes . comiting: Qs Qb 3’u|y 24.95 a“vnggsu ::ahs‘:e(;’t«;m:h.::g'em:.':‘::ut notice.

Bending picture. w E I.E C'I' Ro N I c Dept. N, 1712-14 8. Michigan Ave., Chicago 16, I1I.
Bending as contrast control is PHONE : MHArrison 7-9174

changed may result from im- |
proper sync separation lue to J

The right part when you need it for service

This permanent, hard cover Official Buying
Guide of the electronic-TV parts and equip-
nent industry with i1s comprehensive ie-
tailed index, eliminates the need for main-
taining fles of smal!l catalogs and manufac-
turers’ literature. RADIO'S MASTER cat-
alogs 90% of TV and

variations in picture transmis-
sion. Reduce R417 to as low as
10.000 ohms, depending in the
amount of bhend.

To increase width.

Change C431 from .1 pfd. to .05

ufd. electronic equipment. Not Y
merely part number list- LR
22A2, 22A2A, AND 22Y1 CHASSIS ngs — complete descrip- N ;
To increase sound in fringe areas. (/e tions. specifieations  and 3 NekMery
In tuning for the best picture in l 2;::;?{2&0'[1)\: ‘(‘-:Sl:eluln:::] ;:'.:."

fringe areas, the sound ca rier is \ Catolags and
moved down the if. curve closer Loais
to the frequency of the aijacent

Liveraturd

M‘\"[R facturer. Enables vou to
make comparisons or sub-
stitutions right now

channel trap (L108). This causes * 1220 poges
attenuation of the sound level. ¢ 80,000 items publisiers price 9 UNITED CATALDG PUBLISHERS. INC.
To increase the sound lezel de- ¢ 8,000 iflustrations P T A $I 110 Lofayette $t., New York 13
tune the 19.75 me. adjacent video o parts_atsiiiiror
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SENSITIVE POLARIZED RELAY

This ix the device that the Rervictes use to replace
relavns. Now offered to the publiic for the first time?
‘il‘ DT, hoth contacts pormaliy open,  The FOLARITY

n applid 19 VDIC, 5 MA cur vrMines which

| act cluses. Use  for neing.  1emote
control, model control. cte. ta shew( Fhhws
My jusi hl"wdl" use . In metal bux with two
other heavier duly relays.
NEW, stightry lllrl\ .................... 86-95

hipping welght, ' 1bs.)

SUPER SENSITIVE RELAY BK.7.B

Single pole, dauble throw. Cail 1000 ohms.  Scnsis
uvity accurately adjustable on calibrated seale, At 5
on scale sensilivity is L miliamp 1 milliwatt. 2
voltsy and (rom 5 1o 40 on seale the sitivity de-
creanes Huearly to 1.5 ma (9 milliw: . voltss,
Thousands of uses: telemetering. perated  or
cipacity operntai or thermocouple ﬂher.lt«l Lclrcuits,
suquence circultss etc.  Fully encased. x33/"X
104" deen. Weight. € oz, With hinged eﬂnln('l sinspocs
mn door _anrd screwdeiver ndluwmlule stationary con-
tacts. .. .Brand New, Only $1.9% cach. 10 for $17.50
(smpmnz welgnt, cach. 1 1h.}

A SENSITIVE RELAY!

Cloges at 4 to 5 ma. (Extra set of &P/ST enntacis for
adilitinal sequence, ciose at 6.5 nul, Cail K000 ohms.
Scensitivity casity altered by b«-mnm. ilmit arn or
changing shring, Only 11427 x 21 150" overall,
lozens o plications, and offer n( a “'stock up’’
price. Remuu-d from clean e- uipment.

98c cach, 3 for 52 75
Boxed, recondlitioned. l|lu' ncw .............

12 CHANNEL T-V TUNER

Complete front end, famnus make ‘‘Silver Circle.”

Furnished with original factory Instruetions. leu

tuties. Dozens of uscs: recelvers, converters, cte. The

TV hargain of the year for huu.lvn amateurs. stue

dents.  These are hclorv rejected for minor ss 00

damage, e« - - - ... LY $1.9% each. 3 tor
{Shipping Welmn. each, 3 Ihs.

SBP4 CR TUBE, Same as 5BP'], cxcept for white
BCTCCN s o s 00 a v s 000 s aannos BRAND NEW, anly $3.7%

NOVICE 80 METER CW XMTR

This 18 the 4-5.3 MC Command xmtr which may he
eaxily converted to Navice oberation. We furnish com-
plete instructions, including keyed phuatos mul befores
and-after achemathes.
IXCILLINT. wllh tubes
5.3 to 7 Co and Xmtr. same as ahove e
cept requlreu lwn maore eonverslion steps
{ShipPing Weight, 13 Ihs)

e e —
6:9.1 MC Command ReCeiver, EXCELLENT, with
[T L I I I I $6.95

LUG. 7T-prohg male nlul to fit hack of comnmand
nd xmtrs. This 1s lhe same plug a5 used In the
Taekn. NEW. eath RTe; AVE JOT -or: 1o e nsese [
lLucal Contral Adapter Pnru fur 274N or ARC-B revr.
Knobs. etched plate, and In;(rnlc’-

ATTENTION, TELETYPE USERS

We buy and sell teletype equipment. Tell us
what you want or what you've got, or both.

ANTENNA MAST SECTIONS, MS-49, 50, 51. 52. 39c
55, New, original packin®. .. ..........

PHASE SPLITTER, or low.. 1evcl mixer, or h rid. or
pnnh pull unit, Ha windings, each exnc( ¥y 1:1 te
any other; euemlnllv mll 100-15, 0()0
BRAND NEW. ON TR ETREN) .......O!c

BUILD TV-FM-AM SWEEP GENERATOI
(See Dec, 1951 Madio & TV News)
you can build that “VERSATILE SWEEDP' FRE.
QUl- NCY GENERATOR"! We* vw! a few more of those
vital APN-1 msu:neue units. th reprint of the 'lrll
cle. (Shipping Welight, 3 1b8.).erer-reoce. . $6.9!

Bulld a Q-meter or an audio oscillator. - s|smll zen-
erator, a VFO. an ultra-stable receiver, ou
name It! Lab-standard accuracy and renrulmlw 3
glng cundom(er ln«mh'ly with 4™ precision dial etehed
1.5-12 nds plus a reference scale. Trian-
gular nlnnuc hllrllne indleator: 50:1 ratio drive as-
rembly, -il gears nprlng’-lnnded double-section.  Has
tuning locl Plates are two single spaced 250 uuf,
amdl one duuhle«n-ac«l 280 uuf section. Use double
shaced scetion to ciiminate drift. 34
(Shipping Weight, 6 Jhs.), . v he v ve vy ONLY i

BROADCAST BAND & AERO
MN.26.C Remote Controlied naviRational di.
rectlion finder and Ications r
Manuali DF in any on¢ of three freq. blndl.
180 to 1500 KC. 24 V. Scl' eonlalned dyna-
motor supply. €
racelver, control box, loop, nlmuth contrcl.
Left.Right Indicator, piugs, icop transmis-
sion line, and flex. shafts, 69 5
BRAND NEW, ORIG. PACK. ... .. »
(Shipplng Wt. 75 Ibs. Express Colect.)

SUPER HI-FI HEADSET BUYS
1, Uses annular grooved plastic fibre cones with
voice coils a8 In Apcakers. and padded chamois ear
muffs to oinain spacig for correct ocnustical load,
Gliver finest music reproguction. fat far beyond upper
and fower limits of audilory pe recption. Pair in reries
has measured impedance of 600 ohms at 10040 eveles,
obtaited  with Ianltsin Wgh  guality  transformers.
Checked out with freshly laundered cir pads, . .S$7.95
2. FOR AUDIOPHILES ONLY. Name peneral desceip-
tinn as abuve except lhm these are made by Americn’s
feading hisfi headset manufaciurer, and currently net
for $4353.00 the palr! Eaeh net comes tu you with re-
apitine curves for each phone, as individually cail.
brated in our own lnh SKatlisfaction warln- SIT 0
teed. Complete, boxed rereo-
(8! hlpplng wt—lgh(. 3 iba.d "

6 V VIBRATOR KIT. Vibrator plus non-sync trans-
furbier, two outputa: 700 VOT. 143 ma for plates;
15 V for bias. Using SU4G ¢an dellver 320 V _at
130 ma. (Shipplng wt. 6 Ibs.)

NEW 2-

OUTPUT TRANSFORMER. ar)OO ohmn nput to TWOQ
outpyts, 300 ohms or 3.5 Use as output fnof
12A6, 6vVE, ete, or to mnmn spemker or headset.
NEW, potted, shielded «c.vvvusssansonnacr e THE

EASY MONEY!
We're stitl buying surplus gedr. Tell us what
you've t, its condition, and your price. If

we INIG’I: you'll get our check quick.

G. L. ELECTRONICS
5. Vermont Ave., Los Angtles 8, Cailf.

05
Al Fru:n F.O.B. Los Angele‘ Catif. Buyers Add Salea Tax
SEND FOR OUR LATEST FLYER.

channel trap L108. Turn the L108
slug in about 7 or 8 turns or until
no further increase in sound is
apparent.

24D1

Horiiontal instability {jitter).
Out-of-phase horizontal signal fed
to grids of first and second i.f.
amplifier stages via a.g.c. modu-
lates the video signal causing in-
stability.

Connect a .1 pfd. condenser from
the junction of R434 and R435 to
ground.

ALL SETS

Eliminating horizontal sweep interference

in broadcast receivers.

Radiation of harmonics of televi-

sion sweep circuits sometimes

causes whistles or buzz on hroad-
cast receivers in the vicinity.

1. Connect a long wire antenna
to the broadcast receiver to
increase signal input on weak
stations.

2. Revise TV receiver circuit as
follows for glass picture tubes:
a. Connect .01 or .015 ufd. 600

v. condenser from each side
of 117 volt a.c. line to
chassis ground.

b. Connect a 500 ppfd. 20 kv.
condenser between the scc-
ond anode lead of the cath-
ode-ray tube and chassis.

c. Completely cover the bell
of the CRT with aluminum
foil; ground this foil.

d. Shield the exposed wind-
ings and leads of the focus
coil and deflection yoke
with aluminum foil tape.

e¢. Shield with metal braid
any exposed part of the
plate lead of the horizontal
output tube. Be sure that

this braid is grounded.
f. Replace the picture tube
cathode lead (pin 11 on
CRT socket) by a piece of
RG59U coaxial cable.
3. Revise TV receiver circuit for
metal picture tubes as follows:
a. Make changes a, d, e. and

f above.

b. If radiation persists, addi-
tional filtering may be
added to the second anode

HV. RECT
83 (NATIONAL TYPE §
R-100 RF CHOXES) e
a0 23Mm 25mhy ;
2 5w ~

:?

1 L
N\ A
=V

DAMPER
6wa 500 wte
20 kv
3
lead as illustrated. Be sure
to locate chokes and con-
densers equidistant from
all parts to avoid flashover.
TUNERS

increasing sensitivily in weak signal areas.
Check condenser C105; if this
condenser is 120 upfd. replace it
with a 1000 pefd. unit. This will
increase over-all gain by 10 to 15
per-cent.

No picture or extremely snowy picture with
cascode funers.
Plate resistor R104 (1000 ohms)
may burn out either because of
excessive plate current in the r.f.
tube (6BK7 amplifier) or because
of a shorted condenser C105. Con-
denser C105 may be shorting to
the cover plate of the tuner. Re-
place this resistor with a 1l-watt

unit. 30—

AUXILIARY SPEAKERS FOR TELEVISION RECEIVERS
By ROBERT W. WOLFE

AVING many occasions to conueet
auxiliary speakers to television sets

inexpensively and conveniently. the
method shown in Fig. | was evolved.

Choke Clly is the ficld of a small dy-

namie speaher removed from an old
a.c.=d.c. radio. The plate current of the
type HHTPT tube
the field.
_|u~*l as well if a suitable resistor is used
in the filter network.

s suflicient to energize
A PM speaker may be used

Transformer T2
can be any ty pe of single-ended or push-

pull output transformer with a 500.000
ohm potentiometer across the entire

primary. The auvthor used a Thordar-
son TS-24560.

All ground leads are returned to a
commuaon bus isolated from the chassis,
The entire unit is small enough to be
installed along with the speaker in the
type of box used for intercom remotes.

In four installations the author has
not found it neecssary to remove the
back of the scet as the connection has
been made to the speaker plug. Volume
obtainable by this method is high even
when the volume on the set is redueed
to inaudibility.

Fig. 1. Schematic for adding an auxiliary speaker to a television receiver.

SPEAKER

e 12
\7P? =~

Via

5n

AAAAAAAL
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= .l vid
400V
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Antenna Measuremerts
(Continued from page 6.3)

tenna Mea |
|

tenna characteristics is directivity. In
a television receiving antenna, direc-
tivity is a measure of the alility of
the antenna 1o receive or rej:ct sig-
nals from different directions. This
data is generally presented on a hori-
zontal polar diagram. Fig. 32 shows
the horizontal polar diagram of a di-
pole without any parasitic el ments.
The dipole is drawn on this diagram

to show the direction of front and
rear signals relative to the dipole.
Maximum  reception is o>tained

equally from the dipole's front and
rear, that is, at right angles to its
direction. Minimum reception is ob-
tained off the ends of the dipo e.

It is important to completely elimi-
nate the notion of gain in evaluating
a horizontal polar diagram. Thc major
lobe is gencrally set at the outermost
circle on a horizontal polar diagram.
This circle is gencrally marked 100.
However, this does not me:n 100
microvolts, or 100 decibels, or 100 of
any unit. Referring back to Fig. 3A,
it can be seen that the curve ‘rosses
the circle labeled 50 at 50 d>agrees.
This means that the antenna s 50%
as sensitive at an angle of 50 tegrees
as it is head-on at Q0 degreces. But it
does not say what the gain is or how
many microvolts the antenni will
provide.

Front-to-Back Ratio

Fig. 3B shows the horizontal polar
diagram of a conventional five-e ement
vagi antenna. It will be noticed that
its major lobe is set at the circle
representing 100. Now the lobe to the
rear of the antenna extends only to the
sccond circle (20). This means that
the antenna is five times as seisitive
to signals from the front as if is to
the rear. In other words, it has a
front-to-back ratio of 5 to 1.

Fig. 3C shows a horizontal polar
diagram of an antenna which is ap-
parently far superior. Howeve, this
is not the case. Fig. 3B shows this
information in terms of relative rvolt-
age. Fig. 3C shows the same informa-
tion in terms of relative powe:. The
results are exaggerated because the
power is proportional to the square of
the voltage.

If the 53 to 1 front-to-back ritio is |

squared, the ratio becomes 25 t3 1 in
terms of relative power. The same fig-
ure could be obtained by squaring the
100 (which would give 10.000° and
squaring the 20 (which woulc give
400). The ratio is still 25 to 1.

When cvaluating a horizontal polar
diagram, it is always important to
ask: “Is this presented in terins of
retative voltage or relative pover?"
While both methods are techrically
correct, the presentation of hori:.ontal
polar diagrams in relative power is
misleading. The signal picked 1p by
the antenna and fed to the set is a
voltage signal; for the case just dis-
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« s Wire Lead icus
with 500 times better

moisture resistance

than ever before!

Sangamo HUMIDITITE* Mica Capacitors

When you use Sangamo HUMIDITITE molded Mica
Capacitors, you gain all the advantages of an amazing
moisture seal that offers previously unheard-of moisture
resistance characteristics for compression molded
plastic-encased mica capacitor components.

*what is HUMIDITITE?

Humiditite is a remarkable new plastic mold-
ing compound, developed by Sangamo, that

HERE’S THE PROOF ..

gives Sangamo Mica Capacitors moisture re-
sistance properties far superior to any others
on the market.

. The standard moisture resistance test
described in MIL-C-5A (proposed) Specification requires
mica capacitors to offer at least 100 megohms of insulation
resistance after ten 24 hour cycles in a humidity chamber at
90%, to 959, relative humidity. The best competitive micas
barely meet this requirement . . . but Sangamo HUMIDI-
TITE Micas, under the same condirians, all tested in excess
of 50,000 megohms! Continued tests, over and above re-
quirements, with the same HUMIDITITE Micas, proved
them capable of withstanding from 21 to 52 cycles (from the
smallest sizes to the largest) before failure.

Humiditite is just another example of the advanced engi-
neering that enables Sangamo to meet the existing and
future needs of the electronic industry. For additional in-
formation about HUMIDITITE, write for Engineering
Bulletin No. TS-111.

SANGAMO

ELECTRIC COMPANY
_MARION, ILLINOIS  scsos

THE NEW WONDER OF
EI.ECTRONIC CONTROL
cA BE YOURS FOR
PRAC'HCALLY NOTHING

You get the coml'le!e 0ullil In
cludin c abine Tube
(125L° (-1.5!515‘.‘. GLaOIU)
and wlring diagram,

Single
each, . $5.99

Lots of 3 ®
eac 800 c Y

Can castly and quickly he modi-
fied for Electroni¢ HRemote Con-
trol of: Transmitters: Turn Ka-
din and TV on and offi Open
and Close Garage Doars  from
your car; etc, SNchematic dia-
kram ineluded 8t ‘No Extra Cost.

MANUEL KLEIN CO. o

RED HOT ELECTRIFYING BARGAIN!
THYRATRON REMOTE CONTROL

SERVICEMEN « HOBBYISTS * HAMS « EXPERIMENTERS * RADIO SCHOOLS

lb.n % the chance of a lifetime to own a tenuine Th¥ratron Electrnnic Remaote
Control of your own at i fraction of its regrular price! This mighty handful um:ly
x-le,. uI miracle control ein e made to herform reds nf

st Of remote control. A complete <chematle showing the
Ilh each unit,
Ruy it just for the parts alone. Take it npml lau-ll what you
Fets  valuab |( parts and tubes galore gt you can so casily uwe 1o any ather
radio, Amplitier, cic.—or for experimenting.

LOOK AT ALL THE PARTS YOU GET

practica
circult is

@ 1250L7¢T @ JdK-ohni=1 Wittt Wirewound e Filament Tvans
®GL-5810 & B23-ohm—1 Walt Wirewound @ Control Relay
e Gl-oH6a2 ® BK-ohm—1{} Walt Wirewmnic @ Switch—|
@ 18Mfd @ 150 voltg @ 26800 ohm—t Watt Wire- e I'ilot Lamp. yre 44
e.1 MM @ 200 volte “ouml & Neon Bulb—NE-2
e Mfd 200 volta & 7OK- -mm ? & Control Hcmsinc
., Mfd 600 volts o 1 Megohm—i4 \Auu Carbon @ Bottom Plate
) .25 Mfd @ 6800 volts @& 150 -Ohh!_lg Wat @ Escuicheon
e 125 Ohm Vlrinhle Cnnt e 1 Megohm—1 “nll Carlion
e 600 Dhm Callbration @ 47K.ohm- l? att Carbon

Cont. ® 2 Mepvhm—I2 Watt Carbon
e 1 Mezohm—14 Watt ® 1 \Ivlznhm—lz watt Carbon

°

1 Muopzohme=t o Wait Carlmn

.24 ohm—2 “?xtl Wirewound

HOW CAN YOU LOSE? These harls are certalnly worlh THREE TIMES this
amazing low cost. The General Electric Thyratron T G1-5662 tube alone
coats 1.30 wholesale.  Besides consider the plate n-nslllve retay, filament
tramsformer, tubes, conde! hem 165 precision). No
rl“lnu\;rA(':“,w you use I, Operates on

94 Chambers St. o

nsers, resisters (many of
here's a great, greatl red-hot bargain.

New York 7, N. Y. ¢ REctor 2-6460
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trouble quickly and
accurately on your
next service job, take
along a copy of

I's

SERVICING

@ A mascer index shows the possible causes of
100 crouble symptoms in sound and picture,
and tefers directly to the page on which serv-
icing instructions are given.

o You'll learn simple signal tracing procedures,
essential factors for successful VHF and UHF
servicing, how to improve reception in fringe
arcas, how co troubleshoot A.G.C. and syn-
chroguide circuits, and many more trade tricks
in diagnosing troubles in minirum time.

@ You'll see how each unit in the TV receiver
functions, how it is set up by the diﬁ_ere_m
manufacrurers,. what flaws may occur in 1t
what points in the circuitry cause these flaws,
how they affect the other components in the
unit and how they show up on the TV screen.

@ You'll have clear illustrations of scope patterns
and station defects as well as hundreds of sche-
matics 10 help you check and locate trouble.
Every practical aid is here to help you do the
best, most satisfactory servicing job in the min-
imum time, Try it out free of charge. Sec
below.

o Y
about

tells you how to select and get the most out of a hear-
ing aid. and how to scrvice it. Here is badly needed,
reliable information on the various types of aids being
manufactured today, their components, and their adap-
tabiliry to different types and degrees of deafness, to-

gether with inscruction for the sefviceman on testing,
adjustment and repair,

SEE COPIES ON APPROVAL

The Macmillon Company, 60 Fifth Ave., N. Y. 11
Please send me the books checked below. I will
either remit in full or return the books in
10 days,

O Mondt’s Telavision Servicing $5.50
[ Mandl's Hearing Aids $3.50

Signed
Address

(8§ N N N B _ ¥ N|
N
L RN N N N N NI

Thi:eﬂerlumoulywi(hincoﬁ't.in-M;lIimihuﬁ:i.i.)‘ ‘
'----—---——-----‘
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lcussed, a 5 to 1 front-to-back ratio

in voltage would still permit some in-
terference from signals picked up
from the rear, whereas a 25 to 1 ratio
in voltage would not.

One other point to bear in mind
about horizontal polar diagrams is
that the information is for one par-
ticular frequency only, An antenna
may have an excellent front-to-back
ratio at one channel, and an extreme-
Iy poor one at another. Indeed. the
front-to-back ratio can vary between
the video carrier and the audio carrier
of the same channel.

Piotting Polar Patterns

At Channel Master, an extremely
ingenious method is provided for au-
tomatically obtaining horizontal polar
information in terms of relative
voltage. The receiving antenna is
mounted on the same test tower used
for gain measurements, and is rotated
by a synchronous motor which drives
the mast on the tower, Obviously, as
the receiving antenna is rotated and
turns away from the transmitting an-
tenna, it will receive proportionally
less signal.

Inside the laboratory. the detected
signal is amplified and fed directly to
a polinear recorder. This instrument
is like a voltage meter except that it
has a pen instead of a needle. See
Fig. 5. The deflection of the pen is
proportional to the signal being re-
ccived. A sheet of horizontal polar
coordinate paper is placed on a turn-
table directly under the pen. This
turntable is rotated synchronously
with the motor that turns the receiv-
ing antenna.

Let us follow a directivity test of
a simple dipole. As the dipole faces
the transmitting antenna, maximum
signal will be received and the deflec-
tion of the pen will be maximum, at
the 100 circle. As both the antenna
and the polar paper rotate, the signal
drops off and, therefore, the deflec-
tion of the pen decreases until, at 90
degrees, zero signal is picked up and
zero deflection is recorded by the pen.

Fig. 7. The slotted
line which is used
in measuring the im-
pedance of anten-
nag for the ultra-
high-frequency tele-
vision spectrum.
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The test is comnicted when the an-
tenna (and polar paper) have made a
complete rotation. In this manner, by
rotating the antenna once at any
given frequency, the pen automatical-
ly draws the horizontal polar diagram
of the receivirg antenna in terms of
relative voltage. Thus, in a very short
span of time, the directional charac-
teristics of any receiving antenna can
he plotted automatically.

Impedance

The third important antenna qual-
ity is impedance. This is the most
diflicult of the three antenna prover-
ties to measure. It is further com-
plicated by the fact that reactive
components. both capacitive and in-
ductive, enter into consideration.

In any system comprising a genera-
tor (receiving antenna), a transmis-
sion line. and a load (television set),
maximum cnergy will be transmitted
when the generator matches the line
and the line matches the load. Since
most receiving sets and transmission
lines are designed to have a 300-ohm
impedance. most antennas aim for
this same figure.

However. impedance must be con-
sidered in another important manner.
The ability of an antenna to hold its
impedance is actually a measure of its
bandwidth. A conventional yagi will
work only on one channel because its
impedance is about 300 ohms only for
the frequencies covered by that chan-
nel. A broadband antenna works well
over a number of channels because
its impedance is held fairly constant
over this wider range.

Impedance—A Variable Factor

The impedance of any antenna is
not an absolutely fixed quality. It
will vary not only with frequency but
with height above ground, and in
proximity with other objects and an-
tennas. For instance, in stacking an-
tennas, the presence of a second bay
affects impedance by an amount de-
pending upon the distance between
the bays. This effect is called “mutual

Fig. 6. A developmen-
tal antenna model un-
dergoing an impedance
test at Chcnnel Master.
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impedance” and is an importint con-
sideration in designing stacked arrays.
Impedance considerations become in-
creasingly important when vie stack
antennas because the connect ng rods,
acting as quarter-wave transformers,
tend to multiply impedance errors.
This diflicult concept of impedance is
of prime importance to de.ign en
gineers who must master it if they
are to create antennas that will oper-
ate over wide ranges of frecuencics,
that will stack into twg- or ‘our-bay
arrays, and that will match closely
300-ohm line in any combinition of
arrays.

Measuring Impedance

At Channel Master, althoigh the
measuring setups for gain and direc-
tivity are similar, different Jiinds of
impedance testing facilities gre used
for v.h.f. and uw.h.f.

The v.h.f. impedance measuring
equipment consists of a maodulated
oscillator, an admittance-tvpe hridge,
and a tuned detector and amnplifier.
The signal from the oscillato- is fed
through the admittance bridge out to
the antenna being measured (Fig. 6).
The mismatch at the antenna will
cause standing waves which are re-
flected back to the admittance bridge.
Here, these standing waves a-e eval-
uated in terms of phase and magni-
tude and this information is con-
verted into impedance. Figures are
presented with both resistive and re-
active components.

The same information is cbtained
in the u.h.f. range by use of the
slotted line (Fig. 7). A signal re-

flected back along the transmission
line from the u.h.f. antenna i; meas-
ured on the slotted line. Thc stand-
ing-wave ratio is converted to imped-
ance and again this impedance is
analyzed mathematically so tkat both
the resistive and reactive comaonents
can be obtained. 30

EDISON HAM AWAR)
ON L. MTLLICAN of Scarcy. Arkansas.

has heen named winner of the 1952
Edison Radio Amateny Award j resent-
ed annually by the General Electrie
Compuny’s Tube Department in recog-
nition of ount=tanding publie se vice by
H l':lllil) amatenr,

Me. Millican’s honor was stowed
becuanse he 2tuek to hisrig almo:t with-
out relief for more than five :lavs to
bring emergency crews to Semey and
the nearby 1owns of Judsonia and Bald
knob.

He received o teophy emblenatic of
his efforts at a dinner held at the May-
flower Hotel in Washington. 1. C.

Me. Millican. W3PHP, took te the
air immediately after the torn wdo hit
Searey on Friday, Mareh 21-t. He op-
crated almost continuousty unt | Mon-
day afternoon handling Red Cross mes-
sages and emergeney teaflie. Jle was
the only link between the stricken
towns and reliel operations.

He got his first anateur liccnse in
M8 although he has been interested
in radio since bovhood. lle is now a
junior at Harding College in Scarcey,
He plans to become a missionary,
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International Short-Wave
(Continuwed from page 113}

Madagascar Radio Tananarive,
9515, is heard in the United Kingdom
from around 1130 with light music;
call in French is “Ici Radio Tanan-
arive” at 1200. (Pearce. ISWC, Eng-
land)

Maluya Badio Malaya, 4.780, Sin-
gapore, noted 0615 with musical pro-
gram and BBC relay; BFEBS, 15.430,
Singapore, noted with news 0500 re-
laved from BBC. (Sanderson. Aus-
tralia) Radio Mulwya. 7.220. Singa-
pore, noted in English 0700, but soon
fades out. (Washington)

Mexico- XEBR., 11.820. Hermosillo.
noted 1830 with dance tunes. (NNRC)
XEQ14A, 6.750A, noted around 2100
in Spanish and broken English; is
located in Ciudad General Aleman,
State of Vera Cruz. (Stark, Texas)
Measured 6.7311 around 2135; signed
off 2159; asked for reception reports.

Monaco—Radio Monte Carlo, 6.035,
7.349. noted 0200 with music and com-
mercials: Wed., Thur., Fri. with reli-
gious broadcasts in English 1730-
1800A. (Pcarce, England. others)

Mozambique — Lourenco  Marques
sent schedule of Portuguese 0000-0100.
11.952. 4.830; 0430-0630, 11.952, 7.216;
1100-1500, 4.830, 15.283. English 2300-
0200, 11.761. 4.916: 0200-0800. 11.761,
7.262; 0800-1200, 11.761. 9.766; 1200-
1600, 9.766, 4.916. 3.490 (from 1300).

New Zealund 1s heard well some
dayvs 0200-0515 on 9.540. 11.780. (\West,
Va.)

Nicaragua — YNBH, 6.0153. Mana-
gua, heard 2330 with Latin American
music and announcing “‘Radio Pan-
americana.” (NNRC) YNVP, 6.185,
L« Voz de Nicaragua, closes 2000A
Sun., other days usually 2300. (Stark.
Texas) YNWW, 7.850. Granada. noted
around 1900-2000 with many North

American recordings. (United }%ers
Radio Society)

Nigeria — Latest schedule direct
from Ruadio Nigeria reads--National
Program, Lagos, 6.100. 0.3 kw., 0000-
1700: 4.975, 7.5 kw. to be increased o
20 kw. during 1953. 0500-0800; 4.933,
0.3 kw. 1100-15300. Kaduna (North
Regional), 3.300, 2340-01145, 1115-1200;
7.170, 0.3 kw. to be increased to 7.5
k., 0530-1100. Enugu (East Region-
al), 7.097, 0.3 kw. to be increased to
25 kw. Sun. 0000-1710, weekdays
0500-1700. (WRIH) Catch. England,
flashes that he has picked up Lagos
on measured 4.803 at 1445 with native
session; 1300 time pips followed by
BBC news relavs heard to «ffer 1600
and probhably closes 1700. Lagos is
heard in New York 0100 on a channel
which varies 4.98-1.975, according to
Bellington.

Northern Rhodesia—ZQP, 4.826. Lu-
saka, noted 1220 with talk in English;
1300 news from BBC; 1325 local news.

Norway — Oslo's  English  scssion
("‘Norway This Week) on Sun., only
noted at excellent level 1200-1220 on
15.175. (Mast. N.Y.. Scheiner. N.J.)

Pakistan—APK?2, 17.770. noted 0415
with musical program by courtesy of
U.S. Information Service; APK3, 7.010,
heard 1545 in transmission to Britain;
APD1, 15.335. noted 2015 with Home
Service; APK1, 11.885. noted 2020 with
IHome Service in native news, then
news in English; APK2, 11.725, noted
0630 in English. (Sanderson, Austra-
lia) Noted on 15.270 with session to In-
donesia 0630-0715; announced a 25-m.
channel in parallel (11.675A has re-
placed 17.835. according to Ridgeway,
So. Africa, others); Home Service near
17.715 heard with news 0200, 0330. call
0400; with news 1015 on 9.630. then
in Urdu; heard with General Over-
seas Service with news at dictation
speed 1210 on 6.235. 7.010, and clos-
ing down 1600 on these channels to
United Kingdom. (Pearce, England)
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Heard with news 0730 on 11.675A
parallel 7.096. (Bellington, N.*7.)

Punama—HOLA, 9.505, Colon, noted
with popular American recordings and
closing English announcemen s 1803;
continued in Spanish; good level.
(Niblack, Ind.)

Paraguay — ZPA1, 6.275, Asuncion,
noted 1930 with music. (Niblack, Ind.)
ZPA5, 11948V, Encarnacion noted
1230 with Spanish musie. (Cox, Dcla.)

Peru-—QAX4S, 5965, Lina, has
Spanish music 1930. (NNRC) OAX4W,
9.404, Lima. noted 0030 at strong
level; no English heard. (Chatfield,
N.Y.) Radio Libertad, OAX5(, 9.476,
Ica, is heard with weak signal from
1730 until «fter 2215, (Rilgcway,
South Africa) OBX4B, Cerro DePax-
co, 6.170. 0.35 kw,, is schedul:d 1700-
2230. (WRH)

Philippines — DZH3, 9.500, Manila,
noted 0500 with news, then music.
(Sanderson, Australia) DZHS8 15.300.
Manila, noted Tue.-Sat., has a pro-
gram called “Sacred Song Request

Program”™ 0730-0800, (£ vensson
Sweden)

Polund — Warsaw, 6.025A, notcd
closing in Englisih 2343. (F:rguson,
N.C)

Portugal — Lishon's 11.996.. chan-
nel noted in Portuguese 1£30-1530.
(Scheiner, N.J.) Heard on 13125 at
0620 in Portuguese. (Pearc: Eng-

land)

Portuguese Guinea—CQM4, 5.835A,
Bissau, noted 1730-1800 witt severe
CWQRM. (GDX-aren, Sweden)

Portuguese India—Radio Gea, 9.610,
was heard recently at good level when
tuned 1020; closed Portuguese session
1030, then carried English release of
“Bringing Christ to the DNMations.”
{Pearce, England)

Somali—Radio Mogadiscie in veri-
fying listed channel of 7.420 (but is
still near 7.380, however) anil sched-
ule of 0530-0615 Italian; 0915- 015 and
1100-1200 Somali; 1200-1300 clysedown
Italian. (Pearce, England)

South Africe—SABC, 11.937 Johan-
neshurg, noted 1100 with new: ; closed
1130, returned 1145 on 9.87(: noted
on 4.895 at 1240 with religious service
in Afrikaans in progress, parallel
9870; heard with news 1200 «n 9.870.
(Pearce, England)

Southern Rhodesia—ZEAF  3.320,
Salisbury, can be heard in Sweden
with good level 1100-1200; signs off
1500. Bulawayo has been h:ard on
the new channel of 4.800 in English
to 1415 and in Afrikaans then to 1500
closedown. (Radio Sweden)

Spain—Radio 8.E.U., 7.088, Madrid,
noted 1440 with songs. (Pearce, Eng-
land) Radio Nuacionul de Es»na en
Malage has moved from 6.950A to
6.980; closes daily 1830A. (Kary, Pa.)

Sweden—~Radio Sweden, 6.0t:5, noted
with news for North Ameri:a 2000.
(Morrison, R.I.) Heard on 9535 with
press news 1200. (Cox, Dela.,, NNRC)

Switzerlund — Berne, 7.210, good
level to North America 20:30-2300.
(McKee, Ohio) Ending Engl-sh 1130
on 11.865. (Cox, Dela.)

Syria—Damascus, 6.165, not >d open-

April, 1953

AMAZING BARGAIN PRICES ON

NEW

SENSATIONAL TV
ANTENNAS

From National Electronics
The TV Antenna Specialists

No More Costly Rotating
Antennas with
Sensational NEW

SUPER FRINGE DIREGTRONIC

s 24 ELEMENTS

o« NEW HIGH GAIN

« CLEARER. SMARP.
ER PICTURES

o« ELECTRONICALLY
BEAMEOQ IN ALL
DIRECTIONS

o NEW LOW-LOSS
YUBULAR TRI.X
CABLE

« ELIMINATES
GHOSTS-
INTERFERENCE

1
Iexs Inatallation cost—
26 95 less upkeep. The new
24.clement Irirec
tronic is heamed o
ny transmitier  in
fringe range hy new 6-position Dlrcelmnlc Switeh lo
er. Twenty-four elements provide T
New Tri-X tow-10ss tubular clm.
Serviceman‘s kit contains 24 hi:
. Including 6 renectors. DI
pasition vitch. 106 ft. Tuhular Tri-X, 3
cking hars, Universal U-Clamps.

Model AX.524
as shown

rectromic
matched

UHF=18=Ch_ 27 thru 62

UIIF 1C=Ch. 47 thru 83
Single i Py [P R $4.25 ...
lots of B....... .. o0 enranan 3-75 ea
\iatched stacking bars—l/, WAVEC.. i cavasan .7s pr.

Now! Sparkling Clear Pictures
in Fringe Areas

NEW HIGH GAIN UHF YAGI

Good UIIF reception in fringe
areas nOw  aggured wilh new
Rocket Broad-vand UHF Yagis.
Comhact. easy to stack for all
the gain required anywhere,
Three models cover all UHF
channels itocket UHF Yagis :
are combpletely pre-assemhled > e
=you simply tighten mast

clamp. Servicem#n's &array in.
cludea  two reflectors. 2 dl
poles. 4 directors and Univer-
sal mast clamp.

Mode)l UIIF—1A~Ch. 14 thru 48

Easier, Foster Instollotion Up to 50 Feet

New Rocket
TELESCOPING TOWERS

tromomlze with Rocket Zoom-up Towers. Offers qulck-
estl, casiest way 10 mase an installation up to 50/, Each
Bection telescobes Inslde the other—to erect simply slide
out each section in its turn=insert bolt ru  sectlon
below—tighten W0 keep mast from turning. Each tower
compPlete with guy Fings, boits, and mounting hase
sultahle for peak or nat roof. Ilandsome and slurdy,
Rocket Zoown-ubs ofler you economy and long llfe. Or-

o $9.85 g $16.95
21.95 32.95

A0 . ccainns 50"
{Deduct 10% discount in lots &f 3)

LOWEST PRICES ON
ANTENNA ACCESSORIES

Mast Steel (Dualeoted 5% erimped) 114” ©0.D. .%$1.0%
Mast Steel {Dualeoted 107Y 13 0D ...... 1.9%
Mast Connectors for 114" 0.h. Mast BT ]
Cnimney Mount Complete with Siraps

Peak Itoof Saddle wlll take up to ll‘) Q.1
Lightning Arresler—TV .69
Galvanized Steel Guy Wire—6 /20,

Galvanlzedd Steel Guy Wire—11 20
linckel Twin:Lead—7 /28 stranged

I°1IF- 'wm Tubutar 300 ohm Twin- Lond (100'

4.95
Rocket Open l.ine T\\ in- Ll‘:lll (500' reel 20.95
Mast 8Stand.off Insolatnrs—3" BT 1)
Stand-off Screw Tnsula -mrn—.’l’. . -03
Wall lliracket— 67 clearance. 1.49
Wall Hracket—12" learamee. .. ... ..c.c.vuuy 2.49

Sensational NEW
ROCKET BROAD BAND YAGIS

. SENSATIONAL

GA . 73
-

!E!“ _—

e

oSENSATIONAL PIC.
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chnp ing charges on recwelpt of goxds, 25 deposit on

L. orders, ease. Money- lmc.k guarantee. Prices
Suluccl to Chanyre wm\ou! Notlce

I National Electronics

OF CLEVELAND

THE HOUSE OF TV VALUES
104 Deleo Building Cleveland 3, Ohic

PEN-OSCIL-LITE

Extremely convenlient test oscillator for all radlo
servicing; alignment @ Small as a pen ® Self
powered ® Kange from 700 eycles audio to over
600 mehucyclea u.h.f. & OQutput from zero to 125

Low in cost e Used by Signal Corps
o \\ rite for Information,

GENERAL TEST EQUIPMENT
38 Argyle Buffalo 22, N. Y.

ANOTHER OUTSTANDING JOBBER
CAMERADIO CO.

1121 Penn Ave.
Pittsburgh 22, Pa.

HAS THE
SENSATIONAL NEW
470K 7
SCOPE WIT
"IN STOCK!

www americanradiohistorv. com

ARROW GUN TACKER
AUTOMATICALLY Reploces Hammer &
Nails at Trigger-Rate Speed!

USES STAPLES UP TO 9/16" LEG

FOR TACKING
¢ Wires, cables * Built-in antennas = Speaker
grill cloths = Small parts envelopes, technical
dato and MANY OTHER USES
Write for Literoture and Jobber Set Up.
ARROW FASTENER CO., INC.
Street, Brooklyn 12, N. ¥
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Ny ¥

full RTMA guarantee

tompanies order.
without notice.

A
®
Peak-Performance TESTED" and GUARANTEED!
TYPE PRICE | TYPE PRICE | TYPE PRICE | TYPE PRICE
1A7GT $ .61 BAD5 $ .46 | GH&EGT .41 12AX7 $ &l
1B3GT .63 sARNS 38 HLEGA ... .BO 12BA6 a5
L4 87 Gags 50 607GT .50 128H7 B3
INSGT .27 GATE 38 654 i 12SA7GT 52
1RS .56 RAUR .43 6SBGT : JmR 125K7GT 50
I5d Al BAVE .37 65A7GT P 1 125L7GT =1
155 A7 BRAG 96 GSH7GY . 125N7GT 54
ET4 -1 HHES 45 65RT LT e 1 1250767 a2
LTE6T T s8A T 60 | BSL7GT 2 19BG6G 1.34
IiE] 55 sELs ..., 53 HESH7GT & 2580667 na
LUS Ak HOOSGT B9 [eTird g 42 2SL6GT AR
1X3A &7 | RAE6 a6 | &TH 77 | 2swaGT AR
P4 T 1.54 RRFS 60 sun 7H 2SZ6GT ]
4 ] &BF6 .39 HVEGT 46 SBS  ....i.a -4H
3QSGT 65 HECEE 1.34 EW4GT 45 €8 L AH
as4 BE GUEHG 57 EW6GT 57 35L6GT AT
ava a6 | GAMG .48 | B4 34 | Iswa LA
SR4AGY a1l GAKT .BB BESGT 33 3SZSGT L1
SUaG adl ERQ6GT B89 LYGG aH S0A8 ... .. =48
SY3GT 34 sEO7 .B4 12ATE an SIMES 47
5Y4G an s .37 1277 a8 FOLCS -aT
GAB4 A8 CClG 53 12516 43 50L6GT T
G6AGS -l GBCDGG 1.85 12aU7 53 1172367 A8
G6AKS Kt 6J5GT .40 12a%6 . .. mep - - 5654 1,58
6ALS .an | 6J6 .62 laizawy .72 loaz =1

To merit your confidence—to insure your satisfaction—Every tube we -ship
has been tested in o radio or TV set for PEAK PERFORMAN
attractively packaged in individuol carton.

250% deposit with order,
ders less than $10, add $& handiing cost,
All merchandise subject to prior sale and price

¥indsor ELECTRONIC TUBE CO.

E...ondis
Each tube you buy carries the

All merchandise ¢.0.B. New York City. For or-
Deduct 204 if full remittance ac-
change

1515 SHEEPSHEAD BAY ROAD
BROOKLYN 35, N. Y,

SAY YOU SAW IT IN
RADIO & TELEVISION NEWS

SCHEMATICS— CONVERSIONS
FOR SURPLUS GEAR
NEW LIST! MANY ADDITIONSI

Send stamped. sell addresscd envelope for
List €, Add 25c¢ for chart explaining AN
nomenclature.

8OX 1220

R.E.
GOODHEART  BEVERLY HILLS, CAL.

GET INTO TV SERVICING

Send for free 24-page itlustrated booklet which tells
you how lo hecome a  sueceasful TV techniclan.

Ameries’s leading TV scervicing school ¢ flers you &
speciallzed  tialnug program  that  omils  noieessens
tial math & desizn theory. “ou o on radio
& TV servieing onbio o Sou el it ing
& experlence right (n our ful «d  shops

lahoratorivs. Send  for this  Lookler  twtav. rlile
Dept, R-43. No obligation—no sulesman witl eall.

Approved for Veterans

WESTERN TELEVISION INSTITUTE

341 W, 18th St. Los Angeles 1S, Calif.

C:m'n.ilca EASY-HANDLING
MAGNETIC TAPE REELS

Precision manyfociyred in accordance
with the exetling stundards set by the

ran<®

le
se 10
5 gvol“’b"

TAPE REELS, STORAGE CANS. AND SHIPPING
CASES FOR EVERY PROFESSIONAL REQUIRE-
MENT ALWAYS IN STOCK
Write for descriptive literature and price liss
COMPCO CORPORATION

Mausiebasturers ol fine products for the Audio.
Vissal industry.

2251 W. 5t. Paul Ave. Chicago 47, lllinois
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INTERESTED IN
PHOTOGRAPHY?

Watch for the
MAY DIRECTORY ISSUE of

PHOTOGRAPHY
MAGAZINE

ON SALE AT YOUR
NEWSSTAND APRIL 10

Contains Complete Listings
of Camera Supplies and
Equipment, with lustrations,
Descriptions and Prices, Plus
Authoritative Articles on the

Photo Field.

www americanradiohistorv. com
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ing 2330 with march. (Bcllington,
N.Y.)

Tuiwen—BRBEDG, 11.735. heard 2345
with news; BED26, 10.080, noted 1745
with Chinese news and Western

musie, fair level in Australia; BED32,

9.778A, heard 0500 with Western
music and Chinese news. (Sanderson)
Taipch, 6.095, noted 0925 at good

level, moderate fading. (Ballou, Calif.)

Tungunyika — Dar-es-Salaam, 5.049,
in verifying said was “amazed” to get
reception report and that must have
heen due to “freak conditions™ as this
station is not received in many parts
of Tanganyika itself. Said was using
experimental transmitter of 250 watts
but hoped to be using 20 kw. by mid-
1954; is still heard regularly when
QRN permits, on 5.049 around 1045-
1230; some days has news 1100; some
days runs to 1415. Closes with “God
Save the Queen.” (Ridgeway, South
Africa)

Tungier—Ruadio Sweden says Radio
International is on 6.110 with English
daily 0600-0630. Thurs. 1130-1200, Sat.
1200-1300, and Sun. 1130-1300. Rec-
quests reports. Pearce, England, notes
this one at 0215 with French songs,
light musicals.

Pan-American Ruadio, 7.126, noted
with DUX Radio Program in Swedish

1500-1530 (Tuc.) and  1530-1600
(Thurs.) (Pearce. England)
Thailund-—Bangkok, 11.910, noted

1945 with news in Thai, music; also
with news 05315; heard on 6.240 with
news 0615. (Sanderson, Australia)
Heard with Thai from 0630 on 15.915.
11.910 (also heard on 7.105A and 6.420
in parallel with others from around
0900); Sun. closedown is around 1030,
other days secems to be 1120A. (Ridge-
way, South Africa)

Trinidud — VPARD, 3.275, Port-of-
Spain, noted with BBC news relay
2100. good level. (URDXC) Ileard
1745. (Dexter, Iowa) A Cable and
Wirceless station on 10.72A has becn
heard widely in USA from as carly
as 0900 to around 1600 carrying
cricket game commentarics {(appar-
cntly relayed from VP4RD. (Belling-
ton, N.Y., Sutton, Ohio, others)

Turkey—TAP, 9.465, noted parallel
TAS, 7.285, in English for DBritain
1600 - 1645. (Sanderson, Australia)
TAT, 9.515, is extremely strong level
in English to North America 1815-
1900. (Dick, N.I.. others) TAZ, Rudio
Izmir, Smyrna, is heard in Sweden
from around 1045 to «fter 1300.

USI-—Djakarta's English scssion for
Europce 1400-1500 is now back on 11.-
770 in parallel 15.150; excellent in
Fngland on the 11.770 channel. (Radio
Sweden) Noted on 9.866 at 1715 with
Indonesian news, music. (Sanderson,
Australia); heard on that channcl well
around 0300, and on 6.045 at 0620 at
fair level in Calif. (IDallou)

USSR—Rwlio Tushkent, 6.825, noted
with English 1000 and 1100. (Pearce,
England)

Vatican—HVJI, 15.120, 11.740, 9.646,
noted with news 1000; news in Polish
1015. (Sanderson, Australia) Heard
on 7.280 with English 1315; cnding
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French session 0630 on 15.120. [ Pearce,
Fngland) Good on 955 in English
1315. (Van Macle, Belgium) Iiow has

English for India, South Asii, South

Africa on Tue. only 1030-105% on 11.-

685. 9.646. (Radio Australia)
Venezuele — Radio Rumbo:. 4.970,

Caracas, good level with Eng. ish dai-
ly 1800-1900. (Van Gilder. Mess)

Yugosluvit—Belgrade, 6.10(, noted
with news 1200 and 1345, Pearce,

England) Heard with news to North
America 1645-1700 on 6.10C, 6.150.
(Bocepple, Ohio) Heard in English 0140
on 6.100 (Machajewski, N.Y.)
* * *
Press Time Flashes

According to overseas sourc:'s, Cay-
cenne, Freneh Guiana, has leen on
the air since June 1951 with 35) watts,
first on 6.660, then on 6.200, now on
(aunounced) 6.198; it was not heard
in Kurope, however. until Ncvember
1952, and it has not yet been reported
to the ISW DEPARTMENT as having
been heard at all in North America.
However, Scheiner, N. J., did receive
word recently from the statin that
it is on the air daily 1800-1¢00 and

that power is only 300 wat s; fre-
quency was listed 6.199.
According to ISWC, Londin, the

Cayenne station announces "lzi Cay-
enne, Radiodiffusion Francais:,” and
QRA for reports is Prefectur: de la
Cayenne, French Guiana; will wel-
come reports and comments and is
having a QSL card printed.

The clandestine Radio Free Japan,

Just Out

Most . ()ﬁcn - Nowdad
1953
| Television |
_W Information

Communist - controlled and probably
located on the Chinese mainland, has
been heard on 10,180 at 0330 with
Japanese news, music. (Sanderson,
Australia)

Radio Renascenca Emissora Catolico
Portuguesa, 6,154, Lisbon, noted 1745
with symphonic music; still strong at
1831 tune-out. (Pcarce. England)

Ridgeway. South Africa, flashes via
airmail that he has been hearing an
unidentified French-speaking station
on 15.098 at 1045-1130; call at 1100
and sometimes also 1115 and 1130
sounds like “lei Paramate;” man and
woman announcers on alternate days:
very strong signal; must be test trans-
mission.

Direct from a monitor in Germany
it is learned that a new station is be-
ing constructed in Berlin; details are
promised shortly.

Mast, N, Y., says the Chinese Pa-
triot Rudio, cvidently clandestine on
the Chinese mainland. is broadcasting
anti-Communist propaganda irregu-
larly about every fourth day; uses
Pecking channels usually immediately
after Peking leaves the respective
channel; uses only Chinese. Korean;
noted on 6.103A and 15.060, among
others; transmissions last usually 5-
15 minutes only; watch for these
transmissions between 0000-0700 when-
ever there is a break in Peking's
transmissions.

Clandestine Ruadio Stanica Emi-
grunte Yugosluvia, 6.890, is now heard

(Continued on page 130)

The new
renuarkable value
Here is helpful mammaoth telev

¥ Tl oonty $:4. er the

bargaine amd
Benefit and save ) '

virtual
repaars. By

facts,

AMAZING BARGAIN OFFER
s TV
offrred Dy subreme 1"ul-
Itendions m therr 19 vears of bilsmess

years for only $3 and P2
defy  compention,
nothing else like themn,
eyelopedia on
normal ~tandardg, cach such
Lirge manual paciked as 1t = with pracnceal
Ihmndreds of allustratnoens,
charts, photographs,

Bl
NEW

BAREAIH FLYER

for every
RADIO & TV
SERVICEMAN
AMATEUR
EXPERIMENTER
= TECHNICIAN

You'll save a bundle af DOLLARS, by shopping the
new Greylock Borgain Flyer #200.1! It cantoins
mony hundreds of sensationolly low.priced "bread.-
and-butter’ items you need, including
TV ANTENNAS & ACCESSORIES
TV RECEIVING TUBES

—Phono Accessories

Larest Test Instruments
—Latest Technical Books

—Tuners
—300.0hm Twin lead
—Picture Tubes

—Speakers —4 wonderful new TV
—Resistors Sets, adapiable for
—~Condensers UH¥#, at smashingly

—Selenium Rectifiers fow pricest

FREE — Big 68-page GREYLOCK 1953 CATALOG
‘The essential Buying Guide'' of the Radie 8 TV
Industries — free to all purchaters from our new
Bargoin Flyer

ELECTRONICS SUPPLY CO.
115 Liberty St N. Y. 6

Phone BE, 3-0224
-

— -
] GREYLOCK ELECTRONICS Dept. N.4 .
115 Liberry §t, N, Y. & 1
N Send FREE Bargain Flyer £200-1 of once to: )
. Nome . . .
a ]
. Address ... 1
City. State a
- e Y ST D T b & e ew e e

Y eowr SUPREME 1953 TV Manual

GET IT AT YOUR RADIO JOBBER OR SEND COUPON
COVERS ALL POPULAR SETS

This new Supreme 1953 TV manual
his all the required service material on
erery popular television set of every im-
portant manufacturer.
p:actical, factory-prepared data that will
really make TV servicing and adjust-
mwent easy for you.
w th this amazing manual scoop. This
_._.___“_"__,__-—- | n'w giant TV manual, as well as the
L= p evious volumes for other years, has
ct mplete circuits, alignment facts, test
p:.tterns, response curves, service hints,

niaimial is the most
Tiu~
1oserviey manual at
manuwils for
oh, are :

There i-
Each manual is o
piractieal  televrsian

-"'a:&k:w*”'l

Muake the repair of any
nm-, telexision  ~t really  easy
t 1t Supreme Ty

Ivazzr:
amd expensive extr

This newest giant volume of the
munuala rovers 1953
pomular televi-
There

KRupreme TV
fuctory data on al
sioh sets of all mahkes,
of “new ¢

iare

pittlerns, re: urves
waveforms., voltage charts
hinta, produetion change ‘.mtld
of double-spread «ircuit dingrams.
Manual-style binding (opens

Matr. Speciid price, oni $3

recommended changes, voltage charts,
waveforms, and many double-page dia-
g am blueprints. Here is your TV service
n.aterial to help you do niwore expert
work quicker: and priced at only $3 and
$¢ per manual covering a whole year of
mcaterial, See coupon below for the com-
p.ete list of all seven TV volumes, from
1447 to 1953. Order at our risk for a

nanal~.  Every set is can
eted inoa practical manuer
that will ~implify 1 oul
shooting and T -
the help you ne ml
toughest fanlts in a jiffy

large blucprints, should scll for $1o—Dbut
as SUPREME =pecial values they are priced
at $3 amd $2 each. Only o publisher whoe
=ald over one hulbone TV and radio manu-
als can offer sueh bargam= bascd on e
mendous volume-sales. Be ready 1o repair

any TV s« an 9 Fach  §5 solmme  cou A
'“.'?_ ’1.:. o = l. _by I"'" e ““l"r sl}np all whole year of material. He
soven Television Manunds liscted m coupon. | o0 0 00000

Or try the new 1953 TV manual to sce
what an amazing bargam you get for anly

Supreme Manuals only once
caclh peer matead of spend

10-day trial.

$3. Send no-risk trial coupon. Ing dollars every week.

Mot (Hfton Noovdod
1952

RADIO
DIAUGRA Mz

[—

d e

Supreme Publications
i 1t101s

Available from Leadir.g Radio Jobbers
1953

April,

GR MS yumm smma inmssnsssssEEmsssRENy
RA DIO DIAGRA :
.
.
lled Ik Iyom;“(oumlr-le :num-l of all E No R'SK TRIAL ORDER COUPON
T ADIC dlagrams and service data. @
15 #Rct AU Fidd 1ot recelit 1a B q
1 lll: ar -ll!1 tipsrs; b ; # radi ’I‘ ant E SUPREME PUBLICATIONS, 3121 w. |3th SI., Chicagﬂ 23, ".I..
sets, pabanatimes,  chanee aral poite @ - .
atites, | Sensational alur, =] sold a1 & Radio Diagram Manuals |  Send TV and Radio manuals checked [ below and
prte-lu ean prices,  Only $4 for mpost vl 3 . at left. Your satisfaction guarantecd or money back.
tues,  Luery Radio manial enteins lage § 0 NVew 1952 Manual, §2.50 ¢ . “ —-
srhrm? ies. all meedsnl  Llignment “‘i‘bl. H O 1951 Radio EACH l E New 1953 Telcvls\ion SQIerC;ns b “nunll-g_;;.l:\; .sa. :
Buials 1 st ltae vali LTI ST 14 1952 Television Munual, N ’ )
ol g L B § g :333 :::il:,“ 532.50 | O 1950 Teievision Manual. $3. ] 1939 TV, $3. &
LLLI O | il ER TR
abmlt 112 pages. See conpon at 1teht 1or a3 [ 1948 " PRICED 0 1948 TV, $3. [0 1947 TV & FM, only $2.
comblete list of these low-priced manuals. § 01917 2 l
H o IS-M‘S :z' AT ONLY l O 1 am enclosing §....... .+ Send postpuid,
H
S0 1942 § $ I 0 Send C.0.D. I am enciosing $..... deposit.
§ O 14 95 |
s 071940 © I8 006000000090 00000090000000 EEET
0003 EACH I
2 71 1926-1938 Manual, $2.50 /XYXTTH 0000806000 000000000000000000 0003
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BC-645 TRANSMITTER-RECEIVER
{5 Tubes 435 To 500 MC

Set can be modified to use for 2-
way communications, voice or
code, on following bands; ham
hand 420-430 mc. citizens radio
460.470 wc. fixed and wobile
. televigion experis

me

. Now covers
490 mc. Brand new BC-645 with
tubes, irss power supply in fac-
BRAND NEW I'ory carton. Shipping weight 25
bs.

CONVERSION DIAGRAM
INCLUDED!

$4950

each

PE-101C DYNAMOTOR for
above BC-645

UHF ANTENNA ASSY for

above BC-645. $2 45

SCR-274N COMMAND
& ARC-5 EQUIPMENT

Excellent EBRAND

NEW
Rcvr 190-! SSO Ke. voevs Sﬂﬂ 50 $44.50
Rcvr 3-6 . 12.5
Rcvr 6+9 M
Modulator ., .
Xmtr 4-5:3 Mc
AKmtr 5.3-7 Mc. .
7-9.1 Mmc.
3-revr control box.
Xmtr control box. .
3-Recesver rack
2-Trangmitter rack

DYNAMOTORS

INPUT Excellent BRAND
V%lst. v EW

GE THYRATRON
FG-105

MECURY RECTIFIER

BRAND NEW
Individually bexed

in tactory seale
cartons. List Pric0522.9“5"
$60.00. Your cost..

WHILE THEY LAST!
F or continuous Tectiher and
walder contral service. Tetrode
type, indirectly heated cathods;
10000 V peak. 10000 V peak
Av, Max, cu.renl 6.4
continuous, 4

amps welder control sarvlu

HEADSETS

H$-23 high impedance ...
HS-33 low smpedance .. ..

Excellent BRAND
USED NEW

and JK26 jack, 8°

HAN DSETS

T$-18 ...

MICROPHONES =g:iem
T-43 Lip Mike, navy type. . .$0.49
T-30 Throat Mik 49
'r 17 Hand Mik

BC-221 FREQUENCY METER

R di i
s ang cryroay o Gomplese with § 129,50

4-38 TELEGRAPH KEY

WILLARD 6-VOLT
MIDGET
STORAGE BATTERY

T Yo ST U §5'6E

standard electrolyte

WILLARD 2-VOLT
STORAGE BATTERY
$2.69

EW

1-QUART ELECTROLYTE FOR ABOVE., $1.45
ENOUGH FOR TWO CELLS BOTTLE

7-PRONG 2-VOLY VIBRATOR. FOR PORT. $1.49
ABLE AND FARM SETS (GE LBS3D)

include 259, b-pnut with order—Balance
MmiNtmum OIDER $J Q0. All Shipments
. Out Warchouse N.Y.C

(s s

RADIO SUPPLY
¥ COMPANY
51 VESEY STREET e NEW YORK 7, N_ Y,

2315-2345 in addition to other times.
(Ridgeway, South Africa)

The 1015 newscast from Rudio Paki-
stan is now carried by Dacca. 3.320;
Dacca uses 4.807 at 0600-0800, then
changes to 3.320; Lahore operates on
3.490. while Karachi uses 9.645 and
5.990 for the news 1015, also. (Radio
Australia)

The Chinese-speaking station on
10.056 is BEC26, Tso-ying Militury
Radio at Tso-ying, Kao-siung City,
Taiwan. (Radio Sweden)

When this was compiled. the Ger-
man Overseuas Service from Hamburg

(using NWDR facilities) was sched-
uled on 7.290 at 2030-2330. 0930-1230,
1300-1600. 1700-2000, and on 11.795
at 0530-0930; output is 20 kw.; trans-
mitter is at Norden-Osterloog near
Emden: programs are all-German and
are relayed from Cologne. (Buettner,
Germany, others)
& * *
Acknowledgment

Many thanks for the FB coopera-
tion; reports should be sent to Ken-
neth R. Boord, 948 Stewartstown
Road, Morgantown, West Virginia.
USA. Good listening! . . . K.R.B.

SOUTHWESTERN ELECTRONIC CONFERENCE

HE Fourth Annual Southwestern

Electronie Conference  of  distribu-
tors. manuflacturers. and repres
tives was held recently at the Fort Clark
Ranch Bracketwille, Texas.

This year’s attendance represented
an inerease of 100% over the initial
conferenee held in 1950, This inereas
isattribuied 1o a recognition of the fact
that the Southwest must work together
as a group or fail individoally. The
problems of this territory include the
conquest of vast distanees—a problem
unique with that seetion

The highlight of the conferenee was
a sales forum held on the foarth day,
following three morning sessions of dis-
tributors and manufacturers. Jim
Schoonmaker of Dallas acted as moder-
ator while Hal F. Corey served as see-
retary.

Jack F. MeKinney of Dallas present-
ed sales training records which were
played o the group 1o show the type
of training which “The Reps™ will put
into effeet during this year order to
give the distributor and ‘hix countermen
better and more comprehensive sales
ammunition than ever bhefore.

At the forum it was stressed that the
two co-related problems of the South-
west—vastness of the electro
try itsel coupled with the vastness
territory—rule out the old-time com-
petitive spirit wherein it was “‘every
man for himsell.” Under the new plan,
Southwestern representatives will go
out into their territories at their own
time and expense to train for better

=

clectronie prodnet sales for industey.

Other points eovered in the fon
concerned a plan for next year’s confer-
enee and a diseussion of produet mer-

el

During the three mor z mectings
between manufacturers and distribu-
tors. a new system was used whereby
the distriburtors were @

sions but
in the case where a manufacturer re-
quired additional time. arrangements
ere made to grant it lmpromptua busi-
ness sessions were also held in the va-
rious dude ranch cottages following the
formal sessions in the conference hall.

Entertainment. planned by Mose
Branam ably assisted by Mrso Lloyd
Lund, was m ‘luborate than in pre-
vious years. Since the conferenece was
held near the Mexican border the en-
tertainment motif was Mexican. Eaech
guest was provided with a sombrero
and serape imported from sonth of the
border and a mariache band played
during the cockiail hour and after din-
ner. Texas folk danecing and square
dancing was also on the agenda,

This highly suceessful meet was un-
der the over-all diree vof John Crock-
ett. president. Housing facilities were
handled by Bob Campion, assisted by
John Guenther.

RADI0 & TELEVISION NEWS was rep-
resented by Oliver Read. editor and as-
sistant publisher. and by John Ronan.
Midwest advertising manager. —{30—

The forum. held in coniunclion with the Southwestern Electronic Conference. attract-
ed a record crowd whose rapt attention testified to the vital importance of meet.

-
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FIRST CLASS

Permit No. 37110
Sec. 349, P. L&R.

NEW YORK, N. Y,

BUSINESS REPLY CARD

Mo Fovage MNecessory if Mailed in U. 5. A.

3c Postage will be Paid by

Radio-Electronic Enaineenivy

EDNTION OF RADIO & TELEVISION NEWS

366 MADISON AVENUE
NEW YORK 17, NEW YORK
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EDITION OF A5
RADIO & TELEVISION NEWS =

NANE T AN

ADDRESS

oy )
STATE
POSITION

COMPANY _
(i pay when Billed

[C] Remittance enclosed

[] 3 years 51000 !

Conada, Mexico, South 5900 I

Americo same as U. 5. A, D 2 years I

Far all other countries add

$1.00 for each year. (]1 yeor $600 :
www americanradiohistorv com .
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NEWTV
PRODUCTS
On The Market|

"TELOJECTOR"

Gray Research and Dev:lopment
Co., Inc. of New York is currently
marketing a new, lightweight projec-
tor for TV stations which provides
automatic, remote, or local control
“lapping” of an unlimited m mber of
” x 2” transparent slides.

Known as the “Telojector,” the new
unit provides a sequence o’ twelve

slides from a single loading of the

two turrets. Additional load>d slide
turrets, which can be substitiited for
used turrets in a matter of seconds,
provide an unlimited sequenc:.

The unit is 14':" high, 10% 7 wide,
and 16" long. It weighs 32 pounds.

WESTINGHOUSE SETS [

Westinghouse Electvic Corp. has un-

veiled seventeen new television sets
which constitute its 1953 line.

An cxclusive feature of tic new
line is an automatic brightness control
which provides a perfect picture under
any room lighting condition complete-
ly automatically. When roon. lights
are bright there is no picturc wash-
out and when room lights zre low
there is no unpleasant glare as the
recciver instantly and autom atically
adjusts the picture contrast tn exist-

ing conditions. j

The new line has complete accommo-
dation for all 70 new u.h.f. ciannels
in addition to built-in antennas for
both u.h.f. and v.n.f.

ANTENNA COUPLERS

JFD Mfg. Co., Inc. of 6101 16th
Ave., Brooklyn 4, N.Y. has de eloped
an clectronic coupler for u.hf. and
v.h.f. antenna installation, the *Je-
Tie".

The new unit is a silver-prinied cir-
cuit hermetically sealed in a Butyrate
case. The coupler has four sets of
terminals; one pair of terminals is for
v.h.f. antennas covering Channcls 2-6, |
another for Channels 7-13. Thi third
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NOW! ULTRA-HI

"CONICAL'V-BEAMS'
| I

[ Broudbupd
‘\)I‘I’It;‘x::‘;:ans featuring—

@ STACKED HI-GAIN “CONICAL-V-BEAM"
DIPOLES — Ultra sensitive stacked array
with excetlent directivity for clean, snow-
free, ghost-free long distance reception.

® BROADBAND — Stacked “CONICAL-V-
BEAM” dipoles insure flat hi-gain re-
sponse with full video and tone fidelity
on any UHF channel, plus freedom from
flicker or flutter!

@® HURRICANE DESIGN—FACTORY AS-
SEMBLED — Light weight, ruggedized
construction of the finest, most dur-
able materials available today. Easily
installed in a minimum of time.

UHF CLOVER >
with reflector, Model 900. Ideal
hi-gain array for UHF.
HI-CHANNEL VHF
(CHANNELS 7-13)

OTHER MODELS AVAILABLE for every
ultra-hi frequency need in every price

e. talog.
range. Call for catalog "CONICAL-V.BEAMS” ore produced
~ under Re-issue Patent No. 23,346

e 5
\ 3
- ok o
fAMERICA’S\"qu 1o
QUTSTANDING
TELEVISION
BEAM _~6

ASBURY PARK 7, N. J.

CONICAL-V-BEAMS

GET INTO
JUR ( RONIC MUS
How to build and play my latest model

' ELECTRONICS o=,
electronie organ without a knowledge of 1 H“g 3

music. L 4
Send stamp for details
JIM KIRK, W6DEG,
1552 Church St,, San Francisco t4, Cal.

- ammlN

You can entet this uncrowded. interesting fielil,

ANOTHER OUTSTANDING JOBBER Defenze expansion. new developmients demanl
welallsts.  Study all phases radio &

GREEN TELE-RADIO DIST. eh-ctronics theory and practive: TV FM; hraad
472 Sutter Ave. c ;o servicing ; aviation, marine. police ralio,

najor
red.  1iegin
Write for

Brooklyn, N. Y, 18 nth course. G-aduates In demand |

conDanie 8 or vler
lan.. Ma June, ¢ Camm
catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD Valparaiso, Indiana

H
SENSATIONAL NEW

i SCOPE KIT

IN STOCK!

AS THE
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STOP COSTLY SHUT-DOWNS!

IMMEDIATE DELIVERY

FROM WORLD'S LARGEST STOCK ... SEeley 8-4143

Write for Catalog

WELLS SALES INC. 833 W. Chicago Ave., Chicago 22, 1l

sot is for anv u.h.f. antenna while the
fourth set of terminal points is for
the lead-in wire to the set.

“TELE-COUPLER"

Vidaire Electronics Mfg. Co. of Lyn-
brook, N. Y. has begun deliveries on
its new “Tele-Coupler,” a device which
permits the use of one antenna with
two television receivers.

The unit is designed to provide
maximum signal transfer from a

% i

® coveLLe
e

s (o™ |
1

4 R B ) T e

single antenna lead to the sets with-
out interaction. It also reduces effects
of local oscillator radiation between
receivers and its filter action cuts in-
terference at i.f. frequencies. Engi-
neered for either 72 or 300 ohm input
receivers, the Model C-2 measures
35%" x 2%" x 1%” and is finished in
two colors mwounting on the wall or
at the television set.
HALLICRAFTERS' SETS

The Hallicrafters Company, 4401 W.
Fifth Ave,, Chicago 24, Ill. has intro-
duced 17 new television receivers in
its line,

Features of this new series include
the introduction of duplicate models
designed to receive either v.h.f. or all-
channel v.h.f.-u.h.f,, 17" table models
in brown leatherette cabinets, 21"
consoles, and a popularly-priced 20"
table model line in plastic cabinets.

The combination sets feature ‘‘pre-
cision eye” tuning, operated by the
right-hand tuning control which has
direet selection of v.h.f stations. The
u.h.f. stations are read in a center
lucite prism and the control is so
geared as to provide quick selection of
station range.

Ih

CBS U.H.F. CONVERTER
CBR&-Columbia, Inc., 170 Fifty-third
St., Brooklyn 32, N. Y. has announced

the availability of its new u.h.f. con-
verter.

Known as the Model 2001, the new
unit enables CBS-Columbia and other
makes of television sets to receive the

WWW americanradiohistorv com

HAVING TROUBLE
GETTING FAR AWAY
TELEVISION STATIONS
UP TO 125 MILES

AWAY — OR MORE?

WHAT'S YOUR ANSWER
TO THIS QUESTION?

tf you'ra in FRINGE area — not right next door
or fairly clase to the telavision stations you want
to get, you need the DAVIS VHF SUPER-VISION
ALL-CHANNEL ANTENNA. For ALL CHANNELS.

DAVIS SUPER-VISION
FOR FRINGE AREA & DX
“The Originol Antenna Sold With A
Money-Back Guarantes”
Built By America’s Fastest Growing
Antenno Manufacturer
The DAVIS SUPERVISION is one of the thres
basic elements necessary for FINE RECEPTION.
It's actually as important as the finest television
receiving set. So, when you buy, BUY RIGHT —
all the woy through: Set, Antenna and leadline.
And the services of a competent television techni-
cian to make the installation. }f you miss on one,
you'll miss what you'rs really buying: AMERICA’S
FINEST TELEVISION RECEPTION.

The DAVIS STORY is a BIG STORY—in perform-
ance. Get all the focts. Aside from distance ond
DX reception, know about the "other ten” impor-
tant features,

PRICED RIGHT for such fins reception. List only
$34.95. Worth every cent of its cost with “the price
forgotten long after fine reception remains.”’

AT YOUR JOBBERS, or MAIL COUPON TO:

1

DAVIS ELECTRONICS 1-28
4313 West Magnolla Blvd., Burbank, Catifornia i

SIRS: RUSH INFORMATION O ME A$ CHECKED

BELOW:

[ Send Free Technical Data on new SUPER-
YiSION ANTENNA.

O Send Name and Address of NEAREST JOBBER.

Name
Street —
City.

I
|
I
I
I
|
I
I
|
5

i e e e s g o e

SAY YOU SAW IT IN
RADIO & TELEVISION NEWS

$2.95 EACH OR 2 FOR $5.00!

TUpright Telephone complete with cord in Tested
and Guaranteed condition. For inter-communi-
cation or extension. Comvlete list of telephone
parts, inter-communication sets, switchboards.
habd-ets. magneto and dial telephones, ete.
write for list. F.0O.B. Simpson, I'a. C.0.D.
shipments accepted.

TELEPHONE ENGINEERING CO.
DEPT. 6 SIMPSON, PA.

I'LL. PAY MORE FOR
ART-13 XMITTERS

slso need late type CI'I Units for

above using 2-prong crystals!

I'll pay top $ for above plus BC-788,
1-152 and BC-348 Receivers.

Write: BOB SANETT
54042 Packard 5f. Los Angeles, Calif.
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entire u.hf. band. A sinile switch
on the converter changes the opera-
tion of the receiver from v} .f. to u.h.f.
With the continuous tuning knob posi-
tioned on the lower right part of the
set, easy dialing of the u.h.’. channels
is possible.
NEW CRYSTAL

Electronic Instrument Cc., Inc., 84
Withers St.,, Brooklyn 11, N. Y. has
released a new Model C4.5, 45 mc.
crystal designed to facilitate the
alignment and servicing of television
sets having the new i.f. frequencies.

The Model C4.5 is designed for use
with most FM and TV oscil ators, ac-
commodates standard sockets and cir-
cuits, and works well with the com-
pany’s Model 360 TV-FM sweep gen-
erator.

NEW ANTENNAS

JFD Mfg. Co., Inc., 6101 -6th Ave.,
Brooklyn 4, N.Y. has added a new
vagi to its line of v.h.f. antennas.
These broadband cascode vagis are
now available in four moclels: No.
10B713 (Channels 7, 8, 9, 10, 11 12,
and 13); No. 10B2345 (Channels 2, 3,
4, and 5); No. 10B3456 (Channels 3,
4, 5, and 6); and No. 10B456 (Channels
4, 5, and 6.

Neal Electronic Co., 106 Seminole
Dr., Huntsville, Ala. is marketing a
complete line of high-gain ive- and
ten-element yagi antennas. The line
features extra high gain on the high
channels. Data sheets on a.l of the
antennas manufactured by he firm
are available on request.

Radio Merchandise Sales, Inc., 2016
Bronxdale Ave., New York 6(, N.Y. is
offering a new indoor antenra which
features a “NevaTip” design. By util-
izing a lower center of gravity and
providing a gradual increase in the
weight of the base from the center
to the sides, the resultant antenna is
unusually stable.

Snyder Mfg. Co., Philadel shia 40,
Pa. has added two new antennas to
its line. The u.h.f. vagi comes in three
models coded UHF-3A, UHF-3B, and
UHF-3C which cover Channes 14 to
48, 26 10 62, and 47 to 83 respictively.
The second unit is a conical, he AX-
622. This model comes coripletely
preassembled and requires o1 ly that
the elements be snapped into position
on the superstructure locking plate

where they are held firmly and per- |

manently.

Telrex, Inc., Asbury Park, N. J. has
introduced a high-gain screen reflec-
tor array, Model 800-2X. The anten-
na consists of two preassemblcd units
for easy installation. It is designed
for all-channel operation in tke u.h.f.
hand.

Ward Products Corp., 1148 Euclid
Ave., Cleveland, Ohio is now 1iarket-
ing its “Jazz Trombone” u.h.f. anten-
na, the Model TV-180. The antenna
comes completely assembled ard is of
all-aluminum construction. Two- and
four-stacked models are also availa-

ble.
50—
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SEE LEO FIRST FOR....

hallicrafters

| can SAVE you money. .. Liberal Trade-ins

#= 0 1,
MEYERSON
W@GFQ

JUST ARRIVED! THE NEW 100 WATT HT-20 XMTR-—$449.50

S$SX-71 RECEIVER

Double Conversion sharp selectivity,
plus built-in NBFM at moderate cost.
1+ 11 tubes plus voltage regulator and
fubes, less speoker. | rectifier. Low down payment.

NAME YOUR TERMS « LOW DOWN PAYMINTS « PERSONALIZED SERVICE

Extra setectivity with double superhetro-
dyne circuit. One RF, two conversion and
3 IF stoges. Ronge 550.1550 Ke, 1.7-34
Mc in four bonds. 8 tubes plus volioge
regulatar and rectifier.

$-76 RECEIVER l
|

Complete with

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT

S-8ll s v $49.50 S-40B . $119.95 sT-83 $129.95

$-82 pesmgyseacidne $49.50 L T N ——— $ 89.95 S-7BA $ 89.50

7T T R — $99.50 S-72L  hagm apre P $119.95 §X-62 .. ..$299.50

$-38C ...l $49.50 S-77A $119.95 $-72 Portoble .$109.95
R-46 Speoker $19.95 SX-73 e $975.00

Famous WRL RADIO

REFERENCE MAP 25¢  IT'S NEW!IT'S FREE!

WRL 1953 CATALOG

Con-

Send for your copy taodoy.

tains everything new in radio and
television,
Leo 1.

Jam-pocked with baor-
Meverson, WIIGFQ

Send For
FREE Copy

il L ——

I WORLD RADIC LABORATORIES R
744 West Broadway -4
¥ Countlt Blutis. towa

Please send me:

[J Radio Map 25¢

[] New Catalog

[ Used Equipment List

Name
Address

'
i
City State. s ()
--—--———---—---‘-

gains.

CU on 10-20 & 75 Meters
NEW LOG BOOK 25¢

l‘or mnbll(' or fixed station. Spiral bind.
'i Full column log listing all FCC re.
qu r(-d Info. Vlll accommodate 1,325 sta.
gnals. phonetic 1lph1bel.

1mnteur lnlemanonal prefixes.

PHONE 7795 //V./ N~

LABDODATORIES IICOI’ODA'ID

_*_-
RADG |G 0T ouiEs

WRITE—WIRE

] 5-76 Infa

|
1
[ SX.71 tafa ]
)
[J New log Boak 25¢ 1

IOWA

COUNCIL BLUFFS.

E

ANOTHER QUTSTANDING JOBBER
BURROUGHS RADIO Inc.

711 Second Street N.W.
Canton, Ohio

RCA INSTITUTES, INC.

A service of Radio Corporation of America
350 west 4th St, New York 14, N. Y.
OFFERS COURSES IN

ALL TECHNICAL PHASES OF
RADIO, TELEVISION, ELECTRONICS

Approved for Yeterans
Write Dept. RN-53 for Catalog

| HAS THE

SENSATIONAL NEW

=

470-K 7 SCOPE KIT
IN STOCK!

New Electronic Headquarters—

VAN SICKLE RADIO SUPPLY CO.

1320 So. Calhoun S#. Phone E-4136
FORT WAYNE 2, IND.

o .95 L
Please note new address. Eugene Van Sickle, Owner $79.95 WIRED $129.50
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:LOWEST PRICES

e e e e v i i e e 3 3k e o e e e e o e ek ek

$ SPECIAL OF

¥100,000 Ohm, 150 Wat Resistors,

$.55° 10 tor 34.501

enamel.
:Only. secssones

THE MONTH

Yitreous

e e e 9 e 3 o e ke Ak e el e e e o e ok e ke

NAMOTORS!

MADE BY PIONEER AND EICOR

Emomu DY

1 6 voits Input, 425 Volts
MA Output. 83," Long,
ameter,

I Price Approx. 0.0

|
at 375
4" DI- 1
Welght 10 Ibs. List
$70.00. i
|

BRAND NEW, ONLY. .. .

e e e
] MOTOR DRIVEN TIME DELAY
| Adjustable from 5 fo 45 seconds. in 5-second

steps. 115 Volt, 60 cy. sync. motor.
switch, 10 Amp. contacts.

e Electric.
Only....... weaserens

SPDT ||
Made for West-

| —PLATE TRANSFORMER BARGAIN

I Primary 115 Volt, 80 Cy.
A 300 MA., 5V

Secondary 435-0-445 Valts I
3A, 5V @ 3A., 1

€ @ 3A.. 5V ]4 o
6.9¥ @ 10A Electrostatic Shield,

l Fully Cased

|7 G. E. RELAY CONTROL

(Ideal for Model Controls, Etc.) ]

Contains a sigma midget 8,000 ohm, relay {(trips
.Jl less than 2 MA), high impedance choke, bi- .

metal strip, neon pilot

and many useful parts,

The sengitive relay alone is worth much more

than the total
low price of . . _ .

§1.25 rocs 10 $9.90 1

g Panel Meters

NEW GOV'T SURPLUS
I “sTanDarD BRANDS
2" ERS

(44
010 MA AC . 2.9%
0-15 Volts AC. . ... 2.95
l 3" METERS
0-200 Microamps . .

0-100 Microamps .. $5.95
I (=300 Microamps . .

0.1 MIlliamp . .95
0-10 Milllamp ... .50
0-50 Milllamp .... 4.80
0:150 Milliamp ... 4.30
0-200 Millamp ... 4.80
0-235 11§ . + 4.50
0-1000 Milllamp . 4.50
03 VoIt DC (1 MA). 4.95
0-14 Yolt DC (1 MA) 4.9%
=15 Volt BC {1 MA) 4.95
0-50 VoIt DC (1 MA) 4.95

f 0-150 V. DC (1 MA) 4.93
0-1.5 Volts AC... . 4.9%

I 0-1 Volts «. 4,98
0-150 Volts AC.... 7.30
0-15 KV

5
J  muttipher ......

” METERS
. 0-200 Micreamps , .$8.95

e
®
@

METER BUY |
OF THE YEAR!I

2" Slmpson Meters 1
Round hakelite case. 1
Brand new, original
cartons. 95

0-1 MA DC.9DedY |

0-300VoltsDC.1000 I
Ohms/v

(1 MA) , 33-95:
DB Meter —10 to [l

+00.. ..93.951

ANY 3

anvs 11,501

FILTER CONDE

NSER BARGAIN 1

IBXB M.F.D. 600 VDC 0il Compound
l Filled. NEW, but scratched, ONLY....s .95 enchl

vDC Price
600 $ .18
800 .

600 28
800 .28

I 5 Watt Ohme:  25-50-84=2(

10 Watt Ohma: 25-40-112
] 20 Watt Ohms: 150

30 Watt Ohms: 100.2500-4

30077
2.7K- 10K 20K

FAKELITE CASED WICAS |
MFD VDC
.01 1 KV §

1024 1300
1033 1500

Price
a5

MFD VDC 'ri:o.
%1 02 2KV § .90

J00% 2500 .59
.65|.002 2500 23 ||
751 004 2500 .50

D RESISTORS

30-?500 P

.$ .09 ea.
........ <15 ea.

1 MEGOMM, 1% W.W,
SHALLCROSS. List Price

l ONLY

PRECISION RESISTORS, |

Approx. $9.50.

> sonond 97C eu.; 101 $8.95 1

1 1% PRECISION W. W, RESISTORS
IRC—SHALLCROSS

 onms: 110, 1K, 2K

MEGOHMS

. 2.2K. 2,5K, 5K, 8.5K.% . .
OHMS: 25K, 41(,,\-_25";“ :1201(“( K. 8.5K.% .35 :.

s U

~OIL CONDENSERS
I 32.75 mfd 660VAC, .$2.45

ovoe 1 183
-3 mta 700vDEC L 1.73

T T
aARAn

] GE KV METER
0-1% KV OC, 3145~
Bakelite Case, 530
Imovemen!. Includes

Meq, 1% Ext. Multis
$9.95

$Q.
UA
30

! FILTER CHOKE

L] BARGAIN
6 My S00 MA.
[l Fully Cased

PEAK ELECTRONICS CO.

VYransformer, 105.125V.,
tappea cy. Pri., 3.5 KV
ins, Amertran ...$29.9%

NON-INDUCTIVE
RESISTOR S00 OHM 100
WATT ...... $0.75 ea.

MICRO SWITCH
SPST, mormally open,
Amp. contacts.

.37 ea., 10 for $3.25

HEAVY DUTY FILTER
CHOK
4 HY, 1 Amp,

Fully Cased

PIGTAIL MICAS 1
mMme: 8, 20, S0. 60, 100, |
250, 300, 400. 500, 750,
800, 1000, 2000, 3000,
4000, 5000, 6000, 10000
e $0.09 ea. "

2

10

| 66 West Broadway, New York 7, N. Y. |
| Phone WOrth 2.5439 |

L e . e S e e e e o — —— .

MANUFACTURERS" LITERATURE

Readers are asked to write directly to the manufacturer for the literatore.
By mentioning RADIO & TELEVISION NEWS, the lssue and page.

enclosing the proper amount, when Indicated, delay will be prevented.

and

SURPLUS CATALOGUE
Boulevard Electronics, Inc., 808 W.
Jackson Blvd., Chicago 7, Ill. has
issued a new catalogue covering sur-
plus radio and television parts.
Included in the listings are anten-
nas, guy wire, high-voltage trans-
formers, power transformers, deflec-
tion yokes, focus coils, phono ampli-
fiers, tube sockets, tube caps, dynamic
and PM speakers, resistor kits, hard-
ware kits, mica condenser Kits, radio
and television tubes and shields, etc.
When writing for copies please
specify Catalogue No. SRTP 12853.

HUDSON SOUND CATALOGUE

A new, complete catalogue cover-
ing high-fidelity sound reproducing
equipment has been issued by Hudson
Radio & Television Corp., 48 W. 48th
St., New York 36, N. Y.

Designed for music lovers, hi-fi en-
thusiasts, audio technicians, etc., it
supplies the essential information
about all standard makes of ecquip-
ment. The catalogue section illus-
trates and describes the separate com-
ponents which make up a high-fidelity
sound system. In addition, the cata-
logue lists p.a. systems, intercoms,
custom cabinets, TV chassis, portable
phonographs, tape and wire recorders,
tubes, and replacement parts.

U.H.F. BOOKLET

Hoffman Radio Corp. of 3764 S.
Broadway Place, Los Angeles 3, Cal..
has issued a 12-page booklet on u.h.f.

The booklet covers data on basic
facts about u.h.f, material on uh.f.
antennas, tuners, and information on
the company’s television sets for u.h.f.
and v.h.f.

The leaflet was designed as a con-
sumer publication for dealer distribu-
tion, particularly in areas where u.h.f.
transmitters have gone on the air or
are in the process of construction.

TUBE DATA

A technical data sheet covering the
«J.0s Gatos” 4D21 power tetrode is
now available from Lewis and Kauf-
man, Ltd.,, 70 El Rancho Ave., Los
Gatos, Cal.

The bulletin illustrates the tube,
gives dimensional data, general elec-
trical characteristics, and constant
current curves for 350 screen volts.

SOLDERING DATA
An illustrated brochure entitled
“The New Way to Solder” is now be-
ing offered by Wasserlein Mfg. Co..
Inc. of 126 W. Cass St., Joliet, Ill.
The bulletin explains resistance

www americanradiohistorv. com

soldering and outlines its uses for pro-
duction and maintenance in industry.
The booklet also contains concise
operating instructions for using the
company’s “Glo-Melt” resistance sol-
dering unit and its accessories.

HI-FI CATALOGUES

Electro-Voice, Inc., Buchanan, Mich.
has issued two 8-page bulletins, No.
185 and No. 189, on the company’s
“Aristocrat” and ‘“Regency” folded
horn corner enclosures.

Detailed data is provided on the in-
dividual coaxial speakers, high- and
low - frequency drivers, diffraction
horns, and crossovers and on complete
speaker systems for these cabinets.
Information on response, impedance,
efficiency, and distortion is also in-
cluded.

TEST INSTRUMENTS

H. L. Hofman & Co., 110 E. 23rd
Street, New York 10, N. Y. has issued
a 20-page catalogue covering test
equipment handled by the firm.

Included is information on the prod-
ucts of Communications Meusurement
Labs, Inc., Spencer-Kennedy, Berkeley,
Microlab, Advance Electronics, Edin
Co., Frequency Standards, Industrial
Electronics, Audio Instrument Co., A.
F. Smuckler & Co., Reon Resistor, and
Electronic Transformer Co.

The instruments include power sup-
plies, generators, electronic filters,
high speed sweep gencrators and
scopes, counters, filters, industrial and
laboratory oscillographs, phase meters,
frequency meters, control units for
industrial equipment, broadcast equip-
ment, voltmeters, precision resistors,
ete.

TOWER DATA

Penn Boiler & Burner Mfg. Corp.,
Lancaster, Pa. has issued a single-
page data sheet covering its standard
“Teletower” and its telescoping tower.

Information on these two models
is provided in picture-and-caption
form to permit its use by dealers
when talking to customers. Complete
engineering data is available on a
separate sheet.

CONTROL CENTERS

The Allen-Bradley Co. of Milwau-
kee, Wis. is offering a 28-page bulle-
tin covering its multi-unit control
centers,

The bulletin includes a complete
explanation—from the purpose to the
construction of multi-unit control
centers. Included are unit dimensions
and ratings, some typical applications,

RADIO & TELEVISION NEWS
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layout charts and floor arranj:ements,
and typical specifications.

HOME SOUND SYSTEMS

Copies of the booklet “A Sound Ap-
proach to Better Listening at Home”
by Deems Taylor are currently availa-
ble from The Radio Craftsmen, Inc.,
4401 N. Ravenswood Ave., Chiago 40,
111,

This little 24-page booklet tontains
an informal and non-technical discus-
sion of the elements that con prise a
high-fidelity music system, an exposi-
tion of high-fidelity as a term and as
a reality, and installation data. The
booklet is illustrated with photo-
graphs of component units and com-
plete installations,

Copies of the publication are availa-
ble at 10 cents each from De¢pt. BL
of the company:.

TEST EQUIPMENT

Heuth Company, Benton }arhor,
Michigan has issued a 32-pag: cata-
logue covering its complete ine of
test cquipment in kit form.

Included are specifications on ampli-
fiers, v.t.v.m.'s, audio generator:, audio
oscillators, battery eliminators and
testers, condenser checkers, dJecade
condenser and resistance, democ ulator
probe. electronic switch, FM tuner,
grid-dip meter, oscilloscope, recsivers,
sighal generator, tube checker, TV
alignment generator, ctc.

A copy of this 1953 catalorue is
available on request.

DEJUR PUBLICATIONS

DeJur Amsco Corp., 45-01 No ‘thern
Blvd.,, Long Island City 1, N. ‘7. has
issued several new catalogues cover-
ing its precision components.

A 4-page cataloguc covers the series
L-400 potentiometers; a 6-page folder
on the Series 20 miniature connectors,
a single sheet on the Series 16 jower
connectors, a single-data sheet ¢n the
company’s line of miniature ¢¢nnec-
tors, and two single sheets on inear
and non-linear pots and external phas-
ing pots are included.

Copies of these publications
available on request.

are

EQUIPMENT CATALOGUE

Equipto, division of Aurora Equip-
ment Co., Aurora, Ill. has relzased
an 8-page catalogue cspecially de-
signed for the electronics indus ry.

Items such as work henches, cata-
logue racks, manual racks, cl assis
stands, sales counters, heat run 1acks,
steel shelving and bins. test stands,
trucks, and warm-up racks ar: in-
cluded.

The equipment is shown in spacific
installations for radio and TV service
shops, jobher, dealer, and man ifac-
turer applieations. Copies of this :ata-
logue are available without charze.

CONDENSER CATALOGUE
Wells Scles, Ine.. 933 W. Chicago
Ave., Chicago 22, Ill. has issued a 16-
page catalogue which covers a wide
variety of condensers.
Included are iransmitting anc re-
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ONLY AT AIREX...THE MOST

630 FA-2"

The CHASSIS That Tel-
evision Engineers and
Servicemen Are Buying
for Themselves . . .

This amazingly advanced 31-tube TV
chassis is years ahead in engineering
and gives you the ultimate in TV view-
ing and listening pleasure. To assure
you trouble free TV our engineering
staff has incorporated into the “630
FA-2" design the experiences of hun-
dreds of TV servicemen and engineers.
Receiving range includes stations up
to 200 miles away. Nothing has been
spared to bring you the finest of TV
¢hassis. Only the best and most ex-
pensive parts are used. There is no
other chassis that compares with the
630 FA-2" * for fringe area reception.

® 10 WATT push-pull audio output. Frequency
range fram 40 to 12.000 cycles ® Standard
Coil Cascode Tuner prevents radiation » Re-
trace Blanking Circuit allows you to raise the
brightness witheut the annoying vertical re-
traee lines ® Heavy duty front focus control e
Autamatic gain control potentiometer atlows you
to adjust the threshold sensitivity as low as 4
microvolts & still keep the full 4MC band width
* Improved sync amplifier & Improved auto-
matic brightness control ® Set atigned for 21.9
MC. New Ham band will not interfere * im-
nroved fused high voltage power supnly gives full
14.5 KV under load * Will handle all picture
tubes up to 24 inch with full sween e Improved
video amplifier has a gain of 40 * All moulded
plastic condensers give long life & trouble-free
oheration ® Easily adapted to new UHF stations

POWERFUL FRINGE AREA
TV CHASSIS MADE

Tube Mtg. Brackets $6.50

3 MONTHS
’ RMA
GUAR.

ON ALL
PARTS

Chaysis
Mfr. Lie,
by k.C.A.

| i
U

THE ONLY CHASSIS WITH
PUSH-PULL AUDIO OUTPUT AT

16914?38 C.It. Tube
and Brackets

Complete with 12" ROLA Hi-Fi Speaker
(Fed. Tax Mncl.)
Detailed Service Manual & Schemotic—S$1

v CHECK THESE EXCLUSIVE FEATURES v

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 e Extra filtering in power
supply for hum & ripple free oneration
Phono Cennection & switch on chassis allows
you to nlny your phonograph or tuner through
the buitt-in 10 watt hi-fidelity amplifier ® Extra
heavy duty focus coil, which runs coal * Full
focus cosine yoke.

® Regency UHF Converters, Covers
Comnlete UHF Band. 3 s31 95

® Resistors, Asstd. V2 to 2 W. ] 2 95
Pl 100 csdidla. ga. ... o f gt

® Antenna Towers, :onaps-blo 40 tect
$19.95; 30 f(‘(‘t ....... I s 14-95

TV TUBE SPECIAL

STANDARD BRANDS. FACTORY NEW

SUPER 630 DX
30 Tube Chassis

Standard Coil Cascode

INSTALLATIONS . . .

hogany. blonde, etc.

OVER 100 BARGAIN-PRICED
CABINETS FOR TV & AUDIO
Senil_for
FREE folder and price list. Full

Junee. 12" RCA Mi-Fi | |ine table models, cansoles, cons
Seeaker. Fed. tax incl. | s5igttes and TV.Radlo Phomo
$£154.95 combinations. Many styles, Ma-

18T QUALITY—GUAR. 1 YEAR

16" Round or 217 TV tube.S$39.95
Rect $21.95 s icol

17BP4 ., ..., 27.95 New, Spherico

207 TV tube. 34.95 | 24 TV tube. 79.95

Ring & Sleeve for 24” Tube........... $7.50
TY Gold Plostic Masks
24

SEND FOR FREE NEW
PARTYS & HI-FIDELITY
EQUIPT. CATALOG

Complete Service
Manual For ‘*630FA-2"/
or Super 630DX 51

16" ond 177....54.95
20" ond 217,

chech or money order for $275 45 deposit on TV ¢ha

ANOTHER OQOUTSTANDING JOBBER

RADIO PRODUCTS SALES CO.

1237 - V6th S
Denver 2, Colorado

HAS THE
SENSATIONAL NEW
470K 7
)'SCOPE KIT

IN STOCK!

Al

HONTING 2 RADIO

SERVICEMEN!

Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

3619 TROOST  KANSAS CITY, MO,

WWW americanradiohistorv com

All merchandise is brand new, factory fr(-m & (ull) mlr'i’z“t'ed
s, a
& shecifications subject to change without nouu- No Ped. taxes 10 pay. t'rices lower than OPS "eus

AIREX RADIO CORP.

See KLIPZON at your local distributor.
UNITED TECHNICAL LABORATORIES
| 203 LITTLETON RD. - MORRISTOWN, N. J.

Mall & phone orders filled unnn remlpt of coruﬁed
on cother items. Balance C.0.D.. F.O.H Y. Prices

Mail Order Dept.: 400 Lofayctte S¢.. N. Y, 3
Show Room: 171 Washingtan S¢., N. Y. 7,
WO 2-4029

FREE! »~ KLIPZON

Write today for folder.
"THE VERSATILE CRYSTAL PROBE”
Tells how 10 get V.H.F. performance
from your V.T.V.M. or V.O.M.
by using KLIPZON SELFHOLDING
CRYSTAL PROBES. How 1o make
“one man” TV antenna orientation easy!
Other valuable information
on timesaving and convenient
SELFHOLDING PRODS, CONNECTORS,
SHIELDED LEADS and ADAPTORS.
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Let me show you how EASY it is to 4

LEARN TV =7,

Direcros

the practical way--

assemsLe A T RANSVISION

Pay as You Wire

I WILL HELP YOU to start
learning TV the practical
way — by assembling a
TRANSVISION TV KIT in BASY
8TAGES. For only $39 you get
PACRAGE 1 (standard first
PkE. for all of our kits}. This
package gives you the BASIC
CHASSIS and over 450 TV
COMPONENTS with complete
Instructions. When ready,
you order the next stage
(pkg. *2), ete. All stages
{or packages) are low priced,
making your complete kit a
terriffic buy! Your completed
chassis is a superb 25 tube

Down Payment

R
FEATURES

given only in new
Transvision TV Kits:
No previous technical

ser (22 tubes and J rectifier knowledge required
tubes) with 6"x9° p.m. . . Easiest to as-
speaker — @ custom-chassis || semble . ., . New A4

circuit gives finest pic-
ture and sound

Ideal for fringe areas
. » . Has Automatic
Frequency Control
. .. Automatic Gain
Control . . . Retrace
Elimination . . .
Never obsolete be-
cause color and other
developments can be
added casily . . .

Choice of 6 Kits.

UHF and REMOTE
CONTROL may be
had at small addi-
tional cost.

EXPORTERS: Foreign
system of 625 lines can
be accommaodated.

worth up to 100% above
your investment.

EDUCATIONAL:

No previous technical
knowledge required.
With PACKAGE “1, you get
my handy 70-page plastic-
bound Insfruction Book
which includes a 20-page
Service Section. Also 12 full
aize (17"x22") Drawings and
Photographs, a 64 page Serv-
ice Booklet, and 1 year's
subscription to my “TV and
Electronics Notes”.

AIDS CAREER:

Do you plan to be a TV
Tecknician, Service.Dealer,
or Engineer? You'll benefit
by assembling a Transvision
TV Kit.

PROFIT 3 WAYS:

You profit by gaining valu-
able practical knowledge . . .
by saving on servicing costs
«..and by producing a TV
chassis worth up to 100%
above your cost.

For <ompleta ling of TV
Cabinets, ask for folder.

Used in Noval Resarve Troining Progrom.
FAMOUS EDITOR of a nationa! science magazine says:
... my own assembly (of tho kit} produced fop-quality
results, comparable with any set I've seen and betrer
than most . . "

FREE CATALOG

Write to D. GNESSIN, EDUCATIONAL DIRECTOR, at¥
TRANSVISION, INC.,Dept. RN4K NEW ROCHELLE, N. V.

£ = == «MAIL THIS COUFON TODAY e v ow e =
[ Mr. D. Gnaessin, Educationol Diractor 1
TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. RN4K

] [0 ¥'m enclosing & deposit. Send standard kit
PACKAGE %1, with all Instruction Material. t'It pay the
bolance C.0.5. 1

1 [J Send FREE copy of your mnew TV Kit Cotalog, Cublnnl

describes & great new
Tronsvision TY Kite,

[] Folder, and Price Lists, 1
1 Name. ]
¥ adar :
City Stote.
'--------------------J
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cciving micas, molded paper,
tubulars, bathtubs, electrolytics, oil-
filled transmitting, ceramics, trim-
mers and padders, and other varia-
bles. Dimensions, prices, and other
useful information are provided. Ask
for Catalogue C-10 when writing the
company for copies of this publica-

tion.
30—
NEW HAM REGS

EW privileges have heen granted to

both General and Noviee Clasg ama-
teurs in recent rulings by FCC, The
phone sections of the 13- and 20-meter
bands. hevetofore restricted 10 Ad-
vaneed and Extra Clazs |u¢us¢'s. have
bheen opened to Gener ations.
General and higher elass an Ccurs may
alse operate phone in the 7.2-7.3 me.
segment of the Hl-meter band, and in
the new B3-meter band hetween 21.25
amek 21,43 me, Frequeney-shifl keving,
or Type FI emission, is permitted in
the segments 21.0-21.25 me. and 7.0-
7.2 me. Phone emissions may bestraight
AM, narrow-band FM, or phase modu-
lation. The f.8.k. provisions are a hoon
for radioteletype and other eaperiment-
Crs.

Novices may now operate ¢ow. with
their usial power Himitations in a seg-
ment of the 40-meter band. from 7175
to 7200 ke, The Noviee band ac 26.96-
27.23 me. has been eliminated. but a
new band was opened for Noviees on
13 meters, between 2L and 21,25 me.
No additional phone hands were grant-
e Novices as was the case with other
elasses, The Novice phone band remains
at H5-H7 me.

wax

TV SERVICE CONVENTION

HE first annuat convention of the Na-

tional Alliance of Television & Elec-
tronic Serviee Associations wilt he held
from April 10 to 12 in Kuansas City.
Missouri. One and a half floors of the
Continental Hotel have been rescrved
for the various displavs of 1 h.f. tuners.
boosters, antennas. and other televi-
sion cquipment and parts made by the
.lpplu\inmlq‘lv fifty manufacturers who
will participate.

Haost for the convention. to which all
service shop operators and nunagement
persounel are invited, is the Television
Scervice Enginecers of Greater Kansas
an affitiate of the National
nee of Television & Eleetronie
Serviee Associations.

The tentative program for the con-
vention inchedes registration and coch-
tail hour on Friday. April l0th: sessions
on u h.f. TV equipment, business man-
agement and ethies, and an address by
Frank Maoch. prl"illll‘lll of NATESA on
Saturday morning and afternoon: and
a lmnqm- at which awards will be pre-
sented on Saturday evening, A foor
show and cocktail party will round out
the Saturday program.

Sunday morning will be open
various exhibits and round table dis-
CUusSsions.

Registration blanks for the eonven-

tion are available from Television Serv-
ice Engineers, Ine., 2.0, Box 8124 Kan-
sas City, Mo. For .u|(||l|un.1l informa-
tion on the convention write to Walter
L. Niswonger, Jr., chairman of the ad-
vertising committee at the above ad-

dress.
~30-
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EMERGENCY

e PORTABLE RADIO e

TRANSMITTERS

U. S. COAST GUARD e TPC-119-A
POWER OUTPUT 5 WATTS e EMISSION A-2
FREQUENCY RANGE 500 KC

asnew] ONLY $95

* APRIL SPECIALS

e R.27/ARC-5* .......... ....ONLY $24.50
® R-28/ARC-3* ...........-¢ ONLY 29.50
s ARC-4 TRANSCEIVERS* 19.95
“Less Tubes and Dynamotor,

s MARINE SIGNAL LAMPS.. ... 8.75
¢ TDWER MASTS, AN223, 35 Ft. .. 49.50
¢ TELEPHONE HANDSET F-1. . New 8.25
e ANTENNA MAST SECTIONS. SET

OF 7 (MS49.55) IN BAG....ONLY 6.50
e ANTENNA MAST INSULATORS,

TYPE 106A ............... ONLY 7.50

for |

NEW “SONAR” MOBILES

SR-9 RECEIVERS ............. ..$ 72.45
MB-26 TRANSMITTERS ........... 72.45
SRT-120 100-w XMITTERS..... 198.50

tllustroted Specifications on Request

Blgelow Telegraph WUX,
2-6666 Newark. N.J.
Hlwags Wk Eanl ‘White

RADCOM Engineering Co

NEWARK 3. N J

8 LIVINGSTON ST

COMPETITORS”

Team Up to Bring You One
Great Electronics Firm
Geared for Greater Values!

LOOK AT THESE BUYS!

TV Ceramle € mmcnwelsl
$9.50 Vabue—51 p
Kit of 25 nssta. (25 mml (o 1001 mitd)
Brand new, standard brands: over hall are
!emhcrmure compensatei.

PROP-PITCIL MOTORS, new, otiginal
hoxes
MICRRO SWITCHES. new.

$17.95

20cea 4tor1.00

Special Value Combination!
954 ACORN TUBES & SOCKETS

Brand 290 r:‘r b‘::y 4 sets 51

METER SI'ECLAL! O-1 MA METER.

2* round, new, hox: $3,98
AlRC-4 complete with tubes, less (1y hamotor.
Excellent condition 29.50

LI MICROPIIONES, MC-419, brand new. .98
TUNING KNOBS for BC-154 and all

Comthand tecelvers. shipped ppd. .59 ea.
TELEPHONLE HANDSET LIANGERS,
postpald 1.98

POWER TRANSFORMERS
110 V., 60 cy. primary
150 V.. 30 MA secondary.

6.3—1 Amb. Fil. 790 (2

¥is for grld dlp kits, test equipment, ete.

New Partnership Will Pay
More Cash for Your Equipment!

Get what you wunt for your radio equibment
without red tabe or haggiing! Fast action—and
no kick-backsl Write todayt

HARJO SALES CO.

«Formerly CANOEE-AIRCO comblined with
ALVARADIO SUPPLY CO.

4109 BURBANK BLVD,,
P.0.Box1187 Magnolia Park Station
BURBANK, CALIFORNIA
Phone: ROckwell 9-1070

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

Fringe Antennas
(Continved from page 52)

scheme that deserves cons deration,
however, is the fact that it; pick-up
from the rear of any selccted ar-
rangement is almost as gooC as from
the front. The reception ang e is fair-
Iy wide and if strong int:rference
from side or rear is present, this an-
tenna may present some difli ~ulties.
Fretaray: As shown in Fig. 13. this
is a combination V" antenna for the
high-band channels and a zig-zag
shaped dipole for the low ‘hannels.
The combination of these twvo prin-

Fig. 12. Three-part elec-
tronically rotatel. stacked
broadband conicc! antenna,

ciples provides a fairly even, h.gh-gain
antenna over the entire v.if. TV
range. Care should be taken when
using this antenna that it wili not he
subjected to very heavy winds jecause
of the light elements used. At the low
channels the reflectors give a good
front-to-back ratio, but on the high
channels the reflectors are nho longer
true reflectors and the pick-up from
the rear may cause ghosts i1 some
localittes. Its main features tiien are
good gain on high and low channels
and, because of the matchin? bars,
good impedance matceh.

Conclusion
A large number of different anten-

Fig. 13. "Fretaray™ four-stacked co inear,

— - -
A -
) 7 ) | ;
4
S 4 it
3 o
J 2 i adl
Al .
== AR Y,
@i _—
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Payiy Cayimlazooo0

oN {Jirra HicH Frequency

“RECEPTION” —~.

- — /
(4 \\—::—— Q\“C/ R PGS
i?\\‘é.}?/\‘!_/. ) / il s
\Q/x

YO Carl courtr on 1he-. .-

MI-TEE RAY

‘— - “ H
== | ANTENNA
® designed ond engincered exclusively 5 \ =
for UMF J £
J AL \
® all oluminum sturdy construction Y 4
® minimym space requircments
* marchless reception { —
{
® nationolly advertised :?L!o.l‘:é { )

channel 14

channel 83

INCORPORATED_ __
Plttsburgh 19, Pennsylvania

EXCLUSIVE LAFAYETTE SCOOP!
Zonneiflowe HEARING AID

NOW ANYONE CAN AFFORD ONE!
Unbelievable! But a fortunate purchase by Lafayette makes
available a top-brand hearing aid regularly priced at $185.00
for only $24.50. Because of our low price we may not
advertise the name but you will recognize the high quality
of the manufacturer the moment you sce it. Excellent as a
spare aid, and a real opportunity if you could not afford
one before. Brand new, packed in original manufacturer's
jeweler’s case as il]ustrateJ.) Supplied with receiver, receiver
cord, battery cord and plug {less batteries), Money-back
guarantee, Act now while they last!

Uses Burgess XX30E and 8R batteries at $1.55 per set.

For demonstration see Mr. Leon at 100 Sixth Ave.

Send order to Dept. RT,

\/@&(ﬂ(-’/@]ﬂ%

NEW YORK, N.Y. | 1 Sixth Ave.
— NEWARK, N I | 74 Centrol Ave
____PLAINFIELD, N_J_ | 139 West 2nd 5t
110 Federal St

BOSTON. MaSS.
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nas and an apparently bewildering
combination of stacking and match-
ing devices are now available for
fringe area installations. To select the
best antenna requires a full knowl-
edge of the reception conditions at the
customer’'s home. A test installation

.+« » 1O servicemen RADIO Surplus Buys

CRYSTALS

...in FT 241-A Holders - 3"
Pin SPC. Marked 54th OR
72nd Harmonic MC Freq.
Listed below by fundamental
frequency with fractions

who really want to

learn to vuse the

0SCILLOSCOPE

fully and accurately!

A complete
guide to using
the handiest
service instru-
ment of all...
... 0n all kinds
of jobs!...
Written so you
can really
understand it

MODERN OSCILLOSCOPES
AND THEIR USES

Ry JACORB H. RUITER. Jr.
of Allen 5. DuMont Laboratories, Inc.
326 pages. 370 tllusirations, $6.00

Like most servicemen, you've proba-
bly read a lot abont oscilloscopes—but
still don't know how to use them as well
as vou'd like to.
1f so. here’s the book you've heen

iooking for!
In MODERN OSCILLOSCOPES AND THEIR
USES, Mr. Ruiter starts right at the beginning. He
stiows how oscilloscopes are designed and how thev
work. Then he explains exactly how, why and where
to use them.

No involved mathematics. No puzzling thearetical
di~cussions. Instead. this world famous authority gets
right down to earth in answering the questions that
have probably kept vou from taking full adrantage of
the money-making service possibilitiesin oscilloscopes.

HOW TO HANDLE TOUGH JOBS
EASIER AND FASTER

From rotitine troubleshooting to han-
dling the toughest realigning and ad-
justing jobs. eacti operatinn is carefully
explained. Tiese include determining
where and how to use the oscilloscope;
how to make connections: how to adjust
circuit components; how to set the controls—AND,
AROVE ALL, HOW TO ANALYZE PATTERNS.
From ilozens of pattern photos you see and learn to
recognize patterfs that are wrong, nearly right and
exactly right!

SAVE HUNDREDS OF DOLLARS
IN AM-FM-TV SERVICE TIME!

Rusy servicemen have told us that

the television service vection of MOD-

ERN OSCILLOSCOPES alone is worth

the entire price of the book. Here you

get exact procecdures for aligning the I-F

stages: aligning V-F tuned circuits in

the mixer stage; checking gain of the picture 1-I° stage

hy staxe: troubleshooting the sweep circuits . . . and

dozens ol nther jobs. Similar big section: cover use of

the oscilloscope in A and IFM radio servicing and
other electronic uses,

Na ather type of specific service training can mean
s0 much to you in terms of increasing your efficiency
and earning power. Use coupon today!

\j
| ) DAYS

=]

* Dept. RN-43, RINEHART HOOKS. Inc.

I Technical Division =
282 Madison Avenue. New York 16, New York

B sena mopERN osciLLoscores ano |l

I THEIR USES for 10-DAY FREE EXNAMINA- I
TION. If book ja satisfactory. | will then send you

I $6.00 prompt!y in full payment. 1f pot, I will return I
book postpald in good condition aud owe you

I nothing I
Name i l

I Address

I City, Zone. State I

I Employers” Name and Adidress. ..o ...coavnon I

] Price oulside .85 A. $6.50, cash only. Money baclk |
if you refurn book uithin 10 duys.

[ T T L
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{

is often required to determine just
what difliculties prevail and then,
with a sound knowledge of the charac-
teristics of various antenna types, the
proper choice can be made. It is often
said that ‘“for each man there is a
maid” and similarly, for cach instal-
lation there is an antcnna, the right
one just has to be found.
3

Spot Radio News ‘
(Continued from page 18) _j

to be used extensively by the new ad-
ministration, during a recent news
conferenee conducted by the Presi-
dent's news secretary, James C. Hag-
ertv. Noting that we are in a day of
a new medium, TV, Hagerty said that
perhaps it might be pessible to devise
a system whereby the President could
give monthly talks, or conduet press
conferences wia television once a
month. No specific details on the
plan were issued, but it was indicated
that the networks are being consulted
on the most practical methods that
could be used.

Prexys of the nets applauded the
news that sueh a regular TV sched-
ule from the White House might soon
hecome a reality, and all indicated
that they would be very willing to co-
operate in working out the various ar-
rangements.

All  Presidential telecasts would
also be carried via standard broad-
cast facilities, Hagerty also indicated,
thus making it possible for over 100,-
000,000 to see and hear the President.

THE LONG-DELAYED all-important
theater TV hearings finally received
a go-ahead during the early part of
the year, and engineering and ac-
counting experts of motion picture
interests, and radio and wire com-
panies began offering testimony.

Appearing on the stand were repre-
sentatives from the National Exhibi-
tors Theatre Television Committee
and the Motion Picture Association of
America, ATET. RCA, Western Union,
American Petroleum Institute, Thea-
ter Network Television. Theater Tele-
vision Authority, Independent Tele-
phone Association, Aecronautical
Radio, American Trucking Associa-
tion, and the American Civil Liberties
Union.

Briefs did not seem: to impress the
Commissioners too much, and some
of the members bluntly asked if the
hearings would serve any purpose.
Three factors appeared to disturb the
seven-man body; lack of a program-
ming plan and cost data, and details
on the number of hours that might be
used. Many inconsistencies in testi-
mony covering the classification of

www americanradiohistorv. com

omitted,

500 KC Crystals

FOLLOWING CRYSTALS AVAILABLE |
FT 243 HOLDERS 2" PIN SPACING

3590 5035 1350
4165 51215 7450
4280 5285 1150
4335 5587 7875
4350 S660

43710 5730

4440 6073.3

444% 075

4540 £140

4620 6350

4635 $525

4710 6700

4380 6875

4980 6375

4995 T50

11 for $10.00, Postpaid

PLEASE ENCLOSE FULL AMOUNT WITH ORDER
QUANTITIES AVAILABLE
WRITE FOR YOUR REQUIREMENTS

C & H SALES CO.
[T= == — ==

L. A, HAM SHACK SELLS FOR LESS
| METERS—WESTON = SANGAMO

ALL NEW « ALL D. C. = 27 SQUARE

0-5 Ma
0—15 Mo 53-29
0—50 Ma EACH
0—100 Ma or
0—~200 Mo 3 for
0-300 Mo d
0-2 Ma $3,95 0—500 Ma $9.00
Még’'rs inquiries: lots over 100
Voltmeter, 27 sq.—0 to 20 Volts. . ........ $3.29
DC Voltmater. 2" sq.—0 to 300 Volts w/Ext. re-
sistance. Complete $3.95........ 3 for $9.95
RF Ampmeter. 2” sq.—0 to .5 Amp. $3.95
Ampmeter. 2° rd.—0 1o 50 Amps. . ...... .53.29
Ampmeter. 27 3q.—0 to 50 Amps. ........ $3.29
3 for $9.00
3" Round Meters. DC. All New. 0 =15, 0 —30,
0 — 300 Mills. $4.95 Each....... 3 for $11.95

Milliompmeters. 2V/2" rd. 0—30 Mills. Each $3.95
Milliompmeters. 2" rd. 0—50 Ma. 0 to 5 Ma.
mavement, Eoch $3.29........... 3 for $9.00
Thermocouple. 2° rd. 350 Milliamp. HF. .. .$3.29
g METER. Ilfuminoted face. Full scale reading
of 5 mo. A standard vaolue for most 'S Meter
Circuits. 2%". Black face, New.......... $2.49
Amp. Meter. No. 60-0-60, New........ $1.29
COMMAND AND/OR ARCS
TRANSMITTERS and RECEIVERS

3.6 MC Receiver. . ....Used §8.95-New $17.95
6-9.1 Receiver .......Used 7.95—New 129§
friple Receiver Rack. ............ I )]

v.H.F. ARCS Tronsmitter or Receiver,
Complete w/tubes ............. Used 24.95
4-5.3 MC Tronsmitter with tubes $ 8.95
5.3-7 MC Transmitter with tubes 7.95
7-9.1 MC Transmitter with tubes 9.95 $19.95
3.4 MC Transmitter with tubes  18.95
Cash with order. California orders please in.
clude 3Y2% Soles Tax. Please include approxi:
mote postoge — excess will be refunded. What
have you in sur-
plus? Submit. L.A. HAM SHACK 3
1306 Bond Street, at Pico, Los Angeles 15, Calif.
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theater TV in the frequency spectrum
also puzzled and annoyed ‘he Com-
missioners. Some of the industry reps
have at times requested consideration
of the new service on a conmon-car-
ricr basis and at other tmes, the
private non-common carrvier format
has been suggested.

Telephone companies, safety and
special services, and the tolecasters
are not too keen about the proposed
svstem either. The phone tolks feel
that theater TV would only serve as
an opening for a wasteful use of the
spectrum and would simply duplicate
common carrier links. The s:fety and
special radio group find that the sug-
gested theater plan would seriously
interfere with their frequency re-
quirements, and TV bro.adcasters
noted that the proposed scheme of
telecasting to theaters would cause
talent raids, reduce source o’ writers
and other specialists, and bost costs
of all types of shows.

THE MAYFLOWER HOTEL in Wash-
ington was the scene of an interest-
ing ham award-dinner recent'y, when
20-year old Don Mullican, who served
as a conimunications link for disaster
aid in tornado-striken Arkarsas last

March, received the Edison Radio
Amateur Award for 1952, a; a dis-
tinguished audience including FCC

Commissioners George Sterling, Ed
Webster, and Paul A. Walke * looked
on, and applauded heartily.

Other representatives from govern-
ment who came to pay tribute to this
heroic young man included Cingress-
man Wilbur D. Mills of Arkansas;
George K. Rollins, chief of the state—
local government and amate ir divi-
sion of the FCC: William Grenfell of
the safety and special service bureau:
Captain C. L. Countryman of the
Bureau of Ships; Brig.-General J. D.
O'Connel, deputy chief signa officer
of the U. 8. Signal Corps; Col. Wil-
liam M. Talbot, director of the warn-
ing and communications section of
FCDA; and Ralph H. McRober' s, chief
of the communications svstems unit of
FCDA.

For staying at his ham rig ‘or five
days, without relief, to bring 1elp to
nearby towns which had been hit by
the raging storm, Don received a
striking trophy and a haaidsome
watch, but particularly the hoartfelt
thanks of his neighbors, the entire
ham fraternity, and the nation too.

THE MARKED IMPROVEMENT and
reliability of transmitter equipment,
satisfactory utilization of lesser grade
operators. successful operation by
non-technical personnel of many elec-
tronic devices of a complex nature,
upon which the safety of life and
property is often dependent, aad the
extensive reliance of stations ot their
chief engineer for significant repair
work, has made it possible to relax
operator license requirements, and
permit remote-control operatisn of
certain low-power AM, FM, and non-
commercial FM stations.
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* Guaranteed 10 times more
powerful than stacked 10 ele-

ment Yagis,

¢ Receives channel 2-83 from all
directions without a rotor.

® Broadband UHF-VHF and FM,
motorless all direction recep-
tion.

® Pat. #2,585,670— 2,609,503~
2,625,655 others pending.

¢ All aluminum flip-out assembly.

World'’s

7 most

powerful
TV Antennd!

$3B50 LIST PRICE

Includes Stacked Antenna Array. 9 Position Switch.
Completely Wired Stocking Harness. A.l.M.—
Automatic Impedunte Molching Coupler.

Individually pockaged with complata insteuctions,

The only TV antenna that in-
stantly beams the television set
directly to the signal without a
rotor. This antenna brings strong
signals from all directions to weak
signal areas instantly . . . with a
flick of the nine position switch
located near the television set.

MONEY BACK GUARANTEE

To outperform any present day antenna array vsing a rofor motor,
including stacked 10 element Yagis, 4 boy conicals, fans, double V's, etc.

Available of local jobbers or write for name of nearest representative

ALL CHANNEL ANTENNA CORP.

70-07 Queens Blvd., Woodside 77, N. Y. » Hickory 6-2304

ELECTRONICS and RADIO
Engineering Laboratory and Classroom
Training, Day and Evening Classes.

for iflustrated Catalog

rElETRUNICS INSTITUTE, Inc.

21 HENRY, DETROIT §, MICH

ANOTHER OUTSTAWDING JOBBER
VAN SICKLE RADIO SbPPLY CO.

1320 5. Calhoun St
Ft. Wayne, indiana

HAS THE
SENSAIIONAL NEW
- 470K 7
[ ¥'SCOPE KIT
"IN STOCK!

WWW americanradiohistorv com

DEGREE IN 27 MONTHS

Complete Rmho Engineering course, including Telev.,

I and M. hachelor of serence Dezree also In
Mech Civil, Elect Chem., and Aere. Eng.; Bus. Adm.,
Acet. Extensive eamDus. modern huxldmj!s. well
equipPed lnhs. Low cost. Prep courses. 1'ersonalized,
practicil instruction. Founded 1881. Placement serv-

ice. Growing shortage of entineers. Prepare
now for unlimited opportunities ahead. Ap-
Enter June, Sep.
Write for catalog.

proved for Korean veta.
(emhl.r, January, March.

% TRI-STATE COLLEGE

A 1643 College Avenue, ANGOLA, INDIANA
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NOW! BECOME EXPERT AT

RADIO-
TELEVISION

IN 4 EASY STEPS!

Complete Self-Training Llbrary
In RADID and TV by Famous
Exuerts — Takes Yoy BY_SIM-
PLE STEPS From Basic Theory
to Problems of RePair, Installa-
tion. Color TV, ete.

N Y your can do ANY Radio-
AN TV installation. service. or
repair job like an expert;
operate field-testing  eqgnip-
ment ; mderstand prohlems
of TV, FM-AM transmission.
ote. Step into o gond-pay-
ing joh—or start vour own
serviee business, Train your-
sell AT THOME . N
SIPARE TIME . with the
MeGraw- 11l Radio and Tel-
evision Servicing Llbrary,

2296 Pages—
{611 1lttustrations

The men who wrote this

complete 4-volume Library

are anong the outstanding

\ tadio and TV instrnetors in

America today. Every detail

is clearly explained in over
-

Bogets ]
adio
Servicing RADIO

B
-
<
<
z
%

P

PARTIAL CONTENTS
ESSENTIALS OF
RADIO

800 pages, 433 Mlus. TWH THOUSAND 1PAGES of
Circalt Analysig ¢ Vae- step-hy-step Instenction aml
unm ‘Fubes ¢ Circuits: over SINTEEN HUNDRED
Dwtector + Amplifier ¢ *how-to-do-it.’ " illnstrations,

Tube OscHlator » Power

Supply ¢ Transmitting. '."“SS'“"".”“" diagramg. aic.
Receiving * Lic. The review ouestions amd
ELEMENTS OF answers *'nail down”’ every-
RADIO SERVICING, thing you learn. At-a-glanee¢
475 mages, 375 illus. ““trouble-shooting'”  charts
Multimeters » AC 1'0w- show how tn diagnose in-

er Supply * Speakers ¢

Antennas » Auto itadlos stantly any ralio or

e Push-Pull Qutput breakdnwn and how 1o
Stage repair it expertly a;ul quickly.
B8ASIC TELEVISION, The Library will pay for
592 pages, 415 Ilus. itself man¥ times over. It
Scanning ¢ Synchroniz- glves all you need to know

ing ¢ Video Slgnal ¢ p i s PeC”
s ey 4 for FM ami TV in the FCC's

P yionl Pl § Lgk-das lsewe exm 7RI
ture ¢ FM Alignoient an  experienced technician
e  Picture  Tubes nore contidence and skill.
Vllll-; and Ull"F trlnns-
miasion o eception S MON
Ixsi  famen TS
5 Mail coupon below to ex-
429 pages, 368 Hius. amine comulete four-volime
Snennas . Transtoit- ¢ Library FREE for 10 days,
tern and I'leture Anal- No obligation. (i you may
vsis ¢ Lovallzing lte- exaniine Individual  books
ception Troubles « In- I'REE for 10 days by check-

tertercnce Remedies ¢ i i
Dettection Cirenits . . . ing the proper  boxes i

AND MUCH MORE! conpon:

FREE 10-DAY TRIAL COUPON |

McGRAW-HILL BOOK €O,, Inc., Dept. RTN-3
327 West 41s¢ St., New York 18, N, Y. |
1 Send me for 10 day free examination the Radio and
Tv Servicing Library, 4 Vois. (legular retail price is |
$26.00; Special Course I'vice only $21.85 ln easy iu- |
stallments.) If not satisfied with Course. 1 will re-
turn §t, pay nothing. Otherwise, 1'I1 send $1.95 pius |
delivery then and only $1.00 in monthly installments.
If you wish to examine uny of these books individu- l
ally. check helow the ones vou wish us to semd you |
for 10 Days’ FREE EXAMINATION:

0 Essentials of Radio, O] Kiements af Radio ]
£6.75 Servicing. $5.25
3 Basic Television, [ Televlslon Servle- |
$7.5 Ing. $6.50 |

For any book 1 keep, 1l send $2.00 plus delivery in
10 days, batauce in easy monthly installments. l
l
|
|
1
|
|
1
|
-t

NAME  qmas os o a2 T8 S oo .88

. Zone.... State......

COMPANY . ovneeoonroonrrsoannenascensssna s
] WE PAY FOR DELIVERY If vou send [irst pas-
ment of $1.95 when ordering Library or full price
when ordering iudividual huoks (prices ahove). Same
return privilege. ( (/f¢er applies to U.S. A eniy. )
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| Under a new set of rules, holders
of commercial radio op licenses of any
class, except aircraft radiotelephone-
operator authorizations or temporary
limited radiotelegraph second-class
} licenses, may be employed to stand
regular watches and perform limited
duties on all AM stations with oper-
ating power of 10 kilowalts or less
when employing non-directional an-
tennas, and at all FM stations using
10 kilowatts or less.

l ONE OF THE MOST ELABORATE
BROADCASTING and television-
coverage plans ever conceived will be
employed during the Coronation of

| Queen Elizabeth in Great Britain in

June.

Over 400 sound and TV circuits will
be used, and 800 extensions for micro-
phones, cue-lights, and headphones
will be available. At least 17 cameras
will be lined up at strategic points to
assure maximum video pickup. Not
only will there be live TV broadcasts,
but film recordings will be made, and
transmitted during the evening. Spe-
cial films will also be made for our
TV stations and flown over. Original-
ly a transatlantic net was to have
been used for live showing, but the
expense and involved technical prob-
lems made it necessary to shelve the
plan.

The BBC and its foreign services
will broadcast accounts of the cere-
mony in 40 different languages: Dan-
ish, Norwegian, Finnish, Swedish,
Duich, French, German, Polish, Czech,
Slovak, Hungarian, Spanish, Portu-
guese, Greek, Turkish, Albanian, Bul-
garian, Rumanian, Serbo-Croat, Slo-
vene, Afrikaans, Maltese, Hindi, Ta-
mil, Mavathi, Bengali, Sinhalese, Ur-
du, Arabic, Hebrew, Persian, Can-
tonese, Kuoyu, Burmese, Malay. Thai,
Japanese, Indonesian, Vietnamese, and
Russian, too.

Commentators will be stationed at
80 points along the procession route.
A temporary sound control room will
be set up in Westminster. The control
position for audio transmission will
be in the Head Verger's room in West-
minster Abbey, and television pickup
will be controlled from the BBC
broadeasting center, with a main sub-
control outside the Abbey.

Two temporary TV stations will
also be set up. One will be at Pon-
top Pike and another at Belfast. The
former will share Channel 5 with
Wenvoe, and the latter will use Chan-
nel 1, sharing it with Alexandra Pal-
ace, London. For the first time in
England, horizontal polarization will
be used for transmission. as a precau-
tion against mutual interference by
stations sharing the same channel.

! Under consideration is a TV link

across the channel, which might

make it possible for the Dutch, West

German, and Danish TV networks to

tie in with Paris for transmissions.

It appears as if the Coronation

| will not only be a big show in Lon-

| don, but in many parts of the world,

100 % s~ & & 5 @ = & = m LW
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SPRING SALE
PRICES SLASHED

T.v. TUBES—ROCK BOTTOM PRICES
In lots of 6 each No. only

8BG6 89¢c 6CBE .39¢c 6AQS%
198 .B9c BAKS .
12AX7 .47c 68Q6 .

T yube Special—Broken Keys—Electrically Perfect
125KT .. .. .- '8 for $2.00 12A6 ...2%ci 4 for $1.00
6LG ....69c; 4 for 2.2% 12K8 ...49¢; 7 for 3.00

Tube Sale—z 2AT-55.27-85:31-56-57, No Mixed Ass't.
~ 6 of Any Type $2.25
Heavy Duty Shielded P.P. Input Trans. .. .- %1.00
Signal Corps Tranamitiing Mey$......- Paeaas 1.00
Bat Mandle 5.P.S.T. or D.P.5.T. Toggle Switch. 2%¢

2 Gang Var. Cond. 456 K.C. with Osc. Section.
23, In. Puliey on 3" Shaft..«ccc.- b

2 Gang S.W. Var. Cond. 50 MMFD per Sec. Dou-
ble Spaced, 10-20 Meters with Tank Coll Ya
TN T T L I R 39¢

Westingnouse Wuprox Rectiier (164 Amp. 28,
Voits. Keg. $11.00 ea, Speclal ‘51-9_5
ERAND NEW 10" PHONO RECORDS ABB't.
Jiuzz—Popular. Rhythm—Blues. Pleare Bpueifly,
12 for $1.79 or 24 for $3.00
Singie Pole—10 Pos. 2 Gang switch. 29c¢

Grind your own Crystats. Pure Brazilian Quartz. Varl-
ous sizes and thicknesses. Y4 I1b. PKE. .$1.00

7 Tube Drilled Chassls. 414°xBl4~x114". 29¢c each

Signal Corps Phones—2 M. Ohms (8 M. Ohms
IOID .} 5 s o i e @ T o gy R $1.2%
. A0c

TOBE TUBULAR ELECTROLYTICS
20-20 M. 130 % . 49¢ 80-30 MFD. 150 V,..57c
40-40_ !\1!;‘[_)._ 150 \ . 59¢

Low-Loss Shart Wave |3 GANG T.RYF.
Lock Type Alr Trimmer VARIABLE CON-
g g Variable Condensers D ENSERS

49¢

5 pL—20Mmfd. ... .lac|-000383 Con. 6Sc

- 7 P1.—25-30 Mmfd. .15¢
<y g pi.—30-05 Mmrd. .16c POGOLE ELIDE|
14 Pl.—58 Mmfd_ ... .24c|SWITCH ....18¢c
1.000 OHM W(RE WOUND POTENTIOMETER.. .13¢
30 WY-FILTER CHOKE SHLELDED . ......3 for $1.25
PIEZO CRYSTAL WOLDERS. .13 for $1.00-86.00 per C

RCA Band Switcnes—

3 gang. 3 pos. 3 hand.30c 8 gang. 4 poa. 4-5 band.40c
Trimmer-Paccer Awsst.—all
triples—100 8#At, o ... .c.cocarerrs

ATTENTION: Proip::lor..l;xp!cuulunn:menlualurul
Construct a U.S. Army Type of Metallle Mine Detector
Amplifier, Ampliber unit only (less tubes and bat-
terlen) With eables. headphone cord, and jick. Armg
wiring diagram. Type AN/PRS-1.caaranaars $1.85

Philco push button Rotary Switch Double Pole. . . .35¢

8 or B Gang Push Button Switcn ..49¢
DRILLED CHASSIS FOR 5-8 tubes 5 x10%x1%27..25¢
PHONE JAUKS—OPEN & CLOSED AUTO....... .. 18¢
56-1 RATIO VERNIER DIALS—4 in., g in. llub. IS¢

1

SALE-PHONO RHLCOND ALBUMS— 12" comp.—-LS5¢c;
10”=3 comp.—15¢c; 4 comp.—20¢; 12 comp,—69¢

VULCAN HEAVY DUTY 100 WATT SOLDERING TRON,
Buyllt  for U.S.N.—Brand Ncw_l-:uulv. sells for
SH.O50. vevaammarrcr e OUR PRICE $2.99

MINIMUM ORDER $3.00—NO C.O.D.
SHIPMENTS—PLEASE INCLUDE POSTAGE

NEWARY SURPLUS MATERIALS CO.
124 Plane Street, Dept. APR , NEWARK 1, N. J.

CASH REWARD

for
ART-13 XTAL CALIBRATORS
ART-13 XMITTERS (or any parts &
spares)
BC-348 Q and R

Also need desperately BCc-788C, 1-152C,
RS/ARN-7, APN.9, DY-17.

IF IN YOUR POSSESSION
PLEASE NOTIFY US IMMEDIATELY1

V & H RADIO & ELECTRONICS

2033 W. Venice Blvd., Los Angeles 6 Calif.
® Phone Collect: REpublic 3-1127 »)
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Receiver Changes

(Continued from page 49)
|

vertical stability, the “B” stpply volt-
age to the syne separator is raised 20
or 30%. This change shou d send a
stronger vertical syne signial to the
vertical oscillator. permitting it to be
better controlled.

The changes cited in all -ases are,
it should be repeated, intended for re-
ceivers in fringe areas onli. In me-
dium-level or strong signal areas. no-
ticeable smearing will be the result
of increasing the vertical s/mc input
to the sync separator by changing the
components in the video amplifier
plate circuit. If the “B"” su Wiy volt-
age to the sync separator is increased
in such areas, the action of the svhe
separator will be improper. The horij-
zontal a.f.c. svstem present vill tend,
at high contrast settings, to operate
on the leading edge of the bianking
pulse top section or sync pu.se pedes-
tal, instead of on the leadin edge of
the sync pulse itself. Chai ging the
contrast control settings frora high to
low, or vice versa, will therefore tend
to impair the horizontal phas: ng of the
picture, causing the horizontal blank-
ing bar to hecome visible (Fi 1. 7).

Another change to improve vertical
stability in noisy fringe locations con-
sists of adding an RC filter in series
with the sync separator input circuit
(see Fig. 5). The filter consists of a
condenser and a resistor, conrected in
parallel. The condenser value s around
100 upfd.. when R is 470,000 ohms: it
can be 150 wapfd., when R eqt als 270,-
000 ohms.

The time constant of the filter is
very short, compared to the duration
of most noise pulses. The filter will
therefore attenuare these noise pulses,
since the condenser will noi be an-
preciably charged by the pu.ses, and
will thus allow very little naise cur-
rent to flow through it. Vert cal syne
pulses will also be attenuatel by the

filter., To make up for this attenua- |

tion. the grid return resisto of the
svnc clipper may have to be ir creased.
In the circuit of Fig. 5B, it is raised
from 1 to 2.2 megohms. A cundenser
of abhout 20 uufd. is added from sync
separator grid to ground in thi: cireuit,
to aid in the noise-rejection ac ion.

Fig. 8. Reducing the grid-leak bicts resis.
tor will incregse size of sync pulie since
sync clipping takes place closer to the
base of syne pulse (and a larger amount
of the sync pulse thus gets througi). Cir-
cuit shown is from Zenith 22H20 hassis.
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Shgath-Liso

the all-weather lead line
for finest TV reception

SHEATH-LEED — the DON GOOD super-fine leadline is built for use wherever
tough weather conditions prevail. It's especially recommended for use in coastal
areas where salt spray encrusts the regular leadline and devitalizes it. And also
in hot humid areas, where much alternate rainfall and strong sunlight prevails,
and where leadlines are subjected to frost, snow and icy conditions.

® PURE POLYETHYLENE TUBING — ENCASING GOODLINE AIRLEAD

® TWO COLORS — STANDARD BROWN or SILVER-GRAY TUBING

® RECOMMENDED FOR FINEST VHF or UHF RECEPTION

® GIVES MAXIMUM LONG-LIFE SERVICE VS WEEKS OF SERVICE
WHERE A REGULAR TYPE LEADLINE IS USED

Goodline Airlead — Nationally Accepted as the Basis
of Finest Television Reception

® 80% OF LO$S PRODUCING DIELECTRIC WEB IS REMOVED
® CORRECT IMPEDANCE FOR SHARP, CLEAN, “SNOW-FREE" PICTURES
® PACKAGED: 100'—250'—500'— 1000°— 2500°

GIVE TELEVISION SETS A CHANCE TO GIVE YOU FINEST RECEPTION

INSIST ON SHEATH-LEED or GOODLINE AIRLEAD
K — e r———— -

' ’
;
m >~y

SOLD BY LEADING
JOBBERS & DEALERS _

ANC,

I pon Goop, Inc 13 |
, INC.

Send coupon NOW for | 1014 Fair Ocks Ave., So. Pasadena, Calif. |
complete information. ! Please rush Samples and Complete Infor- |
Get samples “in your hands’* | mation covering Sheath-leed and Goodline |
ples ' Airlead. I
—you’ll realize why | |
Goodline Products give : iName :
the finest possible in | Street . I
television reception. } Ciy o :

ON -THE

sror BATTERY RECORDER

¥
WALKIE-REGORDALL ® 5o ouniaie SATTER
Continuous. permanent. accurate, indexed recording at
only S5c per hr. Instantaneocus.
Plicks up sound up to

§EASY TO LEARN CODE

It 15 easy to learn or increase speed
with an Inatructograph Code Teacher
ATOords the Quickest and moxt prac-
tical method vet developed. For he-
glnners or advanced students, Avalla-
ble tapes from beginner's alphabet
to typical mesxsages on all subjects.
Specd range 3 to 40 WPM.
ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher Iit.
erally takes the Place of an operator.
instruetor and enablep anyone to
lsarn and master code without fur.
ther assistance. Thousands of successful pperators bave
‘‘acquired the code’ with the Instructograph System.
Write today for convenient rental and purchase plans.

INSTRUCTOGRAPH COMPANY

4741 SHERIDAN ROAD, CHICAGO 40, ILLINOIS
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permanent playback. ]
0 fe. Records conferences, lee-

fures. dictation, 2.way phone & sales talks: while I
walking. riding or ﬂym& Records in closed briefopse
with “‘hidden mike’’! rite tor Dstailed Litsrature,

MILES REPRODUCER CO., INC.

812 BROADWAY [OXLTEN NEvw YORK 3, N Y.

Always

ANOTHER OUTSTANDING
CLAYTON RADIO PART

2749-51 N. Ashlond Ave. E
Chicago, Illinsis

JOBBER

HAS THE ] ‘
_SENSATIONAL NEW ;
470K 7 '

heedliy/ SCOPE ¥IT
IN STOCK!
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ELIMINATE
CORROSION OF
ANTENNAS

HELP PREVENT
CORONA WITH

Krylon is a tough, quick-drying Acrylic
coating that has become a "must” in TV
service. Because of its high dielectric
strength it helps prevent corona. Spray
it on high voltage coil and insulation,
the socket of the high voltage rectifier
and component parts of the rectifier
circuit.

Krylon is nationally advertised.

CLEAR
waterproofs, insu-
lates. Goes on clear
and stays clear.

ALUMINUM is non-
conductive. Pro-
tects and insulates.

& &£

W aw

“ s bl e

rustproofs,

il =

V
WHITE is popular for

touching up ch'ifu-
ped white goods.
Will not discolor.

BLACK is newest
Krylon product.
Use for touch-up,
stenciling and
marking.

TECHNICAL
CHARACTERISTICS

Dielectric ¢onstant—2.8
1o 3.4 (1,000 cycles)
Dielectric strength—400
to 800 (number of volts
necessalry to Cause elec-
tric arc through Krylon
coat one mil lﬁick)

Electrical resistance — 5
1049 ohms/cm? |

Covsra, cieat

1n U.S.A. and CANADA
SEE YOUR JOBBER

Or Write Direct

Department 2704

KRYLON, Inc."

beryyc sprd!
Hor Toig, .

2601 N. Broad S1., Philadelphia 32, Pa.
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When a 6BN6 svnc clipper with a
grounded cathode, using grid-leak bias,
is found, reducing grid-leak resistance
may improve vertical synchronization
in weak signal areas (Fig. 8). The
resistor may be reduced from 1 meg-
ohm to a value as low as 10.000 ohms,
provided no horizontal distortion. i.e.,
sync impairment, appears during the
reception of any channel. The output
of the separator is increased. since less
of the applied sync pulse is cut off.
Its separation action. however, may
be impaired, since video signals can
theoretically get through when the
signal input is not large enough to
drive the separator from zero bias to
well beyond cut-off. Since any video
signals that do get through will be
weak, they are not apt to noticeably
affect horizontal or vertical synchro-
nization. In any case, the subsequent
check for such impairment will show
whether the circuit change is accept-
able (Fig. 9).

In areas where the signal strength is
low, better reception may be obtained
with the contrast setting reduced, and
the brightness control setting ad-
vanced (noise signals, or “snow” pro-
ducers, will not be amplified as much
under such conditions). Vertical re-
trace lines may. however, be seen
(Fig. 10) when the brightness control
is moved heyond a certain point (be-
low the setting desired).

A circuit change to blank out the
CRT during vertical retrace time. and
thus eliminate the retrace lines, is il-
lustrated in Fig. 11A. The cireuit
shown causes the relatively large volt-
age pulses produced during vertical
sweep retrace time to he transferred
to the CRT cathode. If the correct
lead from the vertical output trans-

| former is attached to the CRT cathode

circuit, this voltage will he positive
during retrace time and will cause the
CRT bias to go bevond cut-off at this
time, hlanking out all or most of the
retrace lines. The 27.000 ohim resistor
and .05 pfd. condenser integrate the

Fig. 9. When video signals get through the
sync separator. impaired interlace is apt
to result. Mottling of horizontal wedges
{moire effect) may be seen in such a case.

Fig, 10,
lines may prevent desired advancement of
brightness control in the weak-signal areas.

Appearance of vertical retrace

vertical pulse, changing it to the
sharp-peaked tvpe neccssary.

Another circuit that can bhe used
for vertical retrace blanking is shown
in Fig. 11B. If the picture tends to
smear when a light background is
present in the televised scenc, a 47,000
ohm resistor should be tried in place
of the 270,000 ohm unit. If a shaded
area at the top of the picture is al-
ways present, reduce the value of the
05 ufd. condenser, in steps, to a capa-
citance as low as .001 afd. A third cir-
cuit is illustrated in Fig. 11C. 30

Fig. 11. (A) Retrace line removal in a circuit similar to the General Electric 830.
Starred components were added. (B) Changes for vertical relrace line elimination in
an Admiral 21 series chassis. (C) Variation of the retrace elimination circuit shown
in {A). Starred components were added. The cathode of the CRT, which was orig-
inally connected to the chassis. was opened and a 4700 ohm resistor inserted.
This resistor can be increased in value il any retrace lines remain visible, Cir-
cuit is from an RCA Victor 630TS. converted 1o larger screen operation in accord-
ance with the suggestions made in General Electric’s publication, "Techni-Talk.”
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"BASIC ELECTRONIC TEST INSTRU-
MENTS" by Rufus P. Turner. Pub-
lished by Rinehart Books, Inc., New
York. 245 pages. Price $4.0).

Unlike Mr. Turner’s previous book,
“Radio Test Instruments,” this pres-
ent work deals with commiercially-
available instruments and Kits. As
the author points out in the Foreword,
the availability of good co nmercial
equipment at reasonable piices has
more or less obviated the design and
construction of such test ge:r except
for certain highly specialized units.

The book is divided into sixteen
chapters and covers such familiar test
units as simple current and voltage
meters, ohmmeters and v.o.r1.’s, v.t.-
v.m.’s, power meters, imped: nce me-
ters, condenser checkers, in fuctance
checkers, special-purpose tridges,
oscilloscopes, r.f. test oscilla ors and
signal generators, audio osillators,
frequency measuring devices for r.f.
and a.f., audio amplifier test 1 nits, r.f.
signal tracers, and tube teste -s.

The text material discus:es how
such equipment operates and 10w it is
used in radio, television, and ¢lectron-
ie testing and servicing, The exposi-
tion is handled in Mr. Turne:’'s usual
lucid style. The service technician,
experimenter, ham, or student will
find much of value in this jractical
volume.

* & *®

"REMOTE CONTROL BY RADIO" by
A, H. Bruinsma, Published by Philips
Technical Library, Eindhoven, Ilol-
land. Available in the U. 3. from
Elsevier Press Inc., 402 Loveit Blvd,,
Houston 6, Texas. 96 pages. Price
$1.50.

This is a practical handbool: cover-
ing two systems for controllirg small
models by radio; an AM systcm with
two independent channcls, and a
pulse-modulation system wit1 cight
channels.

The only prerequisite to an under-
standing of this text is a general
knowledge of radio and low voltage
techniques. Complete circuit diagrams
of the transmitters and receivers used
in the systems are included alo 1g with
a detailed parts list. The pirts in-
cluded in the construction arc¢ stand-
ard and no difficulty should be en-
countered in purchasing thes: items
in the United States.

One especially helpful chaptcr deals
with the constructien of the roat in
which the radio equipment is in-
stalled. The demonstration craft is
capable of performing the fo towing
functions with its eight-chanr el sys-
tem: port screw, starboard sCcrew,
rudder, lowering and hoisting ' f four
lifeboats, turning a crane, op-rating
the hoisting cable of the crar.e, and
operating the catapult for snooting
off an airplane. The sound channel
iIs the eighth function. Dim nsions
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70% ta G0% off lest!

TOP TUBE BUY.

All Tubes Individually Boxed! Same Day Servicel
Check this list for Fully 90-Day Guaranteed Tubes

\ 6K
d 6L6
| 3aa 45 G6BAE .39 6Q7
| 3es .48 sBA7 .57 654
3Qa a8 6BCS .43 658
3Q56T .49 6BDSGT .59
3s4 46 &68BD6 .45

‘‘Integrity Is Qur
I Chief Asset’’

TUBECO.

Phone: Essex 5-2947

-64 12BD6 .45 c6 .59
45 12BE6 39 S0L6GT .41
8 12BF6 .39 Y7 .50
53 2BH7 7 8
B 12BH .63 .5
43 | 12BY7 .65 .60
<41 | 12)5GT 42 70L7GT 1.09
.46 S8 70 41
.41 12SA7GT .44 76 4
.73 5 .50 77 s7
1 12SG7GT 52 78 .47
a1 128)7 .44 80 .38
-48 128K7GT .48 83 .68
.52 125L7GT a7 5 .59
.37 125N7GT 52 11707 .99
45 125Q7 .44 11723 .37
a2 125R7 .49 807 1.50
.56 14)7 .30 12743 .99
.60 14W7 .30 2050 1.85
.44 19BGEG .95 6113 1.00

TERMS: A 25% deposit must accompany all
orders—balance C.0.D, All shipments F.O.8.
lrvington warehouse. Orders under $10—$1.00
Handling Charge, Subject to prior sale.

Don't Delay . . . Order Today!

115 COIT STREET

Dept. RN-453

IRVINGTON 11, N. J.

‘ Read RADIO & TELEVISION NEWS for NEWS of the Industry

TELEPHONE
EQUIPMENT & PARTS

New TS handsets with Flip switch |n hangdle,

Each $ 7.00
New WK, FIW handsets with cord & I'L47
el . g 20 cieiiieeaan .. Bach 7.00
leconditioned TS liandsets with 3 Cond.
D T Fach 4.95

C-101 repeat cndln, . ... .. ..... ., .. .- Each 3.50
resw qelephiones with dial & riuger lwox.
Complete 9.00
FER ficld telephones reconditioned In siadned
leathor lags & tosted. ., o llach  20.00
N Tranwmitter and receiver unlts. Iike & In-
terchanieahle with WHCO HAl & L, .Kach  1.25
Reconditloned  Sound power Army field tele-
phonges .Each 25.00
New C-158 holding colls .. Each 30

New Hollogg 824 anductlon coils. , Each T35
Keys. Lock,” make and break positions, cach
sIFp emilaine 10 completo. . .. .Kach 7.00
WECO 20 lne jack wtrips  275.217A mt
Z600.710, e ostrdp. L N Each  9.00
Recmulitivned  operators’ head & chest sets
L I ach 5.50
TS 10 Sound Powerel Handsets with  rubber
cord & Atligator wlips. ... ........,. Fac! 8.00
N WA Sound ower Transmitter and Re- N
er Unis ... ... .. 0. ........E .50

or units ach
Ny Walter Conley Tape Reconder BC 1018,
Each 130.00
New TS 13 Handsets with CD 464 cord and
PLOS & PL5% Blugs. ... .......... FEach 10.50
Ferms: Check with order—F.0.B. Brookiyn S, N. Y.

EASTERN TELEPHONE CO.

323 Voanderbilt Avenue Breoklyn 5, N, Y.

www americanradiohistorv com

DON'T PASS THIS BUY

LA
]
]
LINK & B0SCH MOBILE POLICE RECEIVERS, 3
Ll ad. I
]
]
]

tubes (RF  stage) fixed tunable 2-3 c, .
syucleh control, W/6 voli power -uuny. 250V /
100 ma. IDEAL Him. C.D. MARS & MARIN perv-
icea.  Makes hot reevr w/HF converter, used
operating cond. With new 5% I'M spkr. .. .$12.9%

HERE'S YOUR ANSWER TO LOW ANGLE #ROB.
LEM, padiates zood DX SIZE. everywhere,
VERTICAL WHIP ANTENNA ASSY. for 10,
. $1.48; u4 .,
. $2.45; B M. . L L. $ 4.73 I
NEW & & 12 VOLY OYNAMOTOR, 180 V, 51
ma. 300 N/150 ma, higher ratings on 12 V. 11.95 [|
COMPACT ELTRON VIBRATOR PACK, 6v In,
DOV 30 ma nutput. wlll op@ralc on 4 I} l
l velln. 214 dla x 3ta™ H. Swell for portables  3.95
JAEGER 8 V DC CLOCK imade for Kaiser-
Frazery 5% face W 2 pancl lamps, draws 1
3 ma will run oh dry cells, 1L.P. $17.00. ..
HAYOON SYNCHRONOUS MOTOR, 24 volts G0 I
I ey will operale on 113V line with serics
capacitor. high lor(‘ut- gearcd shaft output,
§ 5 RPHR with canaeltor.. ... . e
SENSITIVE RELAYS
ISIGMA SAM 3000 ohm/2ma, plugin ......
SIGMA 3AH 10.000 ohm/lma. plygln. .
SIGMA SRJ 3000 ohm/1
I sioma sr

AN BK-35 10,000 ohnt .5MS ... .......

i Sma SPNO, . ..

/1 ratio high

o WL 19 b
RACHET RELAY, 4 position, -12 V

SPECIAL B80_VAC SYNCRO CAPACITORS

$2.78 ax amf ......,

Bma. sealed ..

. 5.95 x50 mf cooo Wo
/2200 VAC round met. cpse. .., 1.
20} mi/285 VAC/600 VPC rect. mot. case.... 2
80 mf{/800 VDC rect. moial case 3
EVEREADY =467, 8743 V. B. batlery ouwdated
but good as new. stock up at Riveaway & for 1.9% I
B ELECTRONIC SPECIALTY SUPPLY CO.
58 WALKER STREET, NYC 13, N Y. WALKER 5-8187
Al on G Sy GD Gn D BN AN G BN BE G B B
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Nationally Famous

T.V. CHASSIS

READY TO OPERATE
Complete with

PICTURE TUBE
& SPEAKER

NOT A KIT. This precision engineered chassis

features ultra sensitivity—dynamic range

control . UHF adaptability . . . Duo Power

17”7 SET 1 Acousticlear Sound system. Com-
1 year FACTORY supply . . . Acousticlea .

pletely wired and designed to fit any standard
cabinet. lieal for custom wall-buiit installa-
tion . . . shelves and cabinets. Perfect for
den . . . playroom . . . bedroom, etc. A great
buy for commercial use in taverns, clubs,
restaurants, etc. CABINETS AVAILABLE at
additional low cost. Mail and phone orders filled. I{Trtclose
$25.00 deposit, balance C.0.D. Shipping charges additional.

STEPHEN Sales Corporation

45 Crosby St. New York 12, N. Y. WO. 4-8233
DEALERS INQUIRIES INVITED

Warranty on
PICTURE TUBE

Standard
90 pDay RTMA
warranty
en Parts

$9Q9s

207 SET
$11250

21" SET
$1275°

Plus S12.75 Fed. Excise
Tax

e e e e e " " a " a "= a " """

ATTENTION

Distributors in Chan. #12 Territory

W in I'roduction on 5. 10 & 12- Element—most
eﬂ:clg\et YAGH ever designed. MANY TEIRRITORIES
STILI, OI'EN. We Weicome your Inquirles. ALSO
COMTLETL: 1ANKE OF UllK ANTENNAS.
FRENCHY RADIO MFG. C€O.

164 W. Parker St. Scranten 8, Pa.

r?rice_ Correction! |

l Due to an error bevond our comirol, a
Halticrafters advertisement appeared in the
March issue of "Radio & TV News” with

the price of the Hallicrafters Model HT20

transmitter incorrectly listed as $224.50.
The established price of the Model HT20 e
transmitter is $449.50. We regret this error
and any inconvenience it may have caused I
our valued customers. A COrrect version of
the advertisement appears on page 7 of

this issue.
hallicrafters

Chicago 24, Mlinois

All receiving and specisl purpose types.
Real values that will save you 10 to 10%.

Call or write today far specisl price list.
State type & quantity for additional discount.

METROPOLITAN SUPPLY CORP.
1133 Broadway, New York 10, N. Y. - CH 31105

COMMUNICATIONS RECEIVERS

We just made an exceptional purchase l

low PRI(EO in communications receivers designed SPECIAL.
® ¢or the United States Coast Guard.

ﬁ $59.50

Contains All Components

200 KC. to 18 MC. in
6 BANDS A.C. or D.C.

KIT
PRICE
EACH

FRONT PANEL CONTROLS ® 11 TUBES plus
Funlng + RF Caln * Audlo Gain ®

® Selenlum Rectifier ¢ 3-65G7's *

FEATURES ®
Push.pull Audlo Output. 2 Watts

. Amzlllied :VC ° Elyslal Filter ® ¢ BFO ON-OFF o AVC ON-OFF °
+ Voltage Regulated Oscitlator @ BFO Tuning
Supply ¢ MIgh Sensitivity (3MV) g Standby ¢ HNolse Limiter ON-OFF g 5 g6 7GT's » 2-25L6's + 1-.VR7S
+ Nolse Limiter + Beat Frequeney o and Control ¢ Antenna Trimmer
Osclliator  Alr Tuned RF Trim- e Crystal Fliter ON.OFF o Se-
mers ¢ Permeabitity Tuned |. F. ® jectivity ¢ Crystal Phasing ¢
Transiormers » Phone Jack Dis- @ Vernler Scaled Dial Face

@ ORDER TODAY, there will never
o be another buy llke this onel

et WIRED Gus: $89.50 ° 25% DEPOSIT BALANCE C.0.D.
BOULEVARD ELECTRONICS, INC, = Dt 7448

RADID AND
. TELEVISION SUPPLIES

808-10 W. JACKSON BOULEVARD - CHICAGO 7, ILLINOIS
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are given in meters and weights in
grams but conversion to inches and
pounds is not too difficult and should
not cause the builder any trouble.

For a practical, how-to-do-it book
covering a fascinating project, this
little text seems to meet all of the
requirements.

* ®
“TELEVISION" by F. Kerkhof & W.
Werner. Published by Philips Tech-
nical Library, Eindhoven, Holland.
Available in the U, S. from Elsevier
Press Inc., 402 Lovett Blvd, Houston
6, Texas. 475 pages. Price $7.75.

This book, written by two engineers
from the television development lab-
oratory of the Philips organization, is
designed for technicians and engineers
with a solid background in radio
theory.

The treatment is mathematical and
progresses from the basic principles
of television to the circuit develop-
ments leading up to the design of
modern television transmitters and
direct-view and projection receivers.

The thirteen chapters into which
the text material is divided cover
such subjects as the physical princi-
ples of electronic scanning, pickup and
picture tubes, the transmission and
separation of the signal, the excita-
tion and application of electrical re-
laxation phenomena, the time-base
generator, the generation of high volt-
age for the picture tube, wide-band

*

amplifiers, transmission or feeder
lines, antennas, picture synthesis,
color television, and television re-
ceivers.

The serious student or engineer will
find this volume a valuable addition
to his basic library.

* * #
"TV MANUFACTURERS' RECEIVER
TROUBLE CURES" edited by Milton
S. Snitzer. Published by John F. Rider
Publisher, Inc., New York. 102 pages.
Price $1.80. Paper bound. Volume L

This is the first of a new series of
publications designed to assist the
technician to service receivers faster
and more accurately.

The book deals with specific televi-
sion receiver troubles and their cures.
The suggested cures are the ones that
the manufacturers themselves have
devised to handle specific problems
that arise in the servicing of their
sets.

This volume covers receivers manu-
factured by Admirael, Air King, An-
drea, Arvin, Belmont-Raytheon, Ben-
diz, Calbest, Capehart-Farnsworth,
CBS-Columbia, Certified, Crosley, and
Duw Mont. Definite instructions are
given for curing various troubles.
Where necessary, portions of the re-
ceiver schematic have been reproduced
to show circuit changes.

* * *x

"PRINCIPLES OF TELEVISION SERV.-
ICING" by C. V. Rabinoff & M. E.
Wolbrecht. Published by McGraw-
Hill Book Company, Inc.,, New Yorlk.
522 pages. Price $7.50.

This is a basic text designed to pro-
vide the embryo technician with prac-
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tical and easily-understood data on
television servicing. The only pre-
requisite for the reader is a basic un-
derstanding of electronic ci-cuits and
a grasp of the fundamentas of t.r.f.
and superheterodyne receivers.

The hook is divided into tventy-two
information-packed chapters ranging
all the way from a surve: of com-
mercial receivers through letails on
how to build up a service business.
The text material itself is presented
in simple, not-too-technical language.
Mathematical treatment 1as been
eliminated. The book makes use of
many photographs and drawings to
illustrate the points under discussion
-all of which contributes to the ease
with which the reader can grasp the
subject matter.

Review questions at the ed of each
chapter and appendices covering RT-
MA color codes, etc., also £dd to the
value of the text.

This book is admirably ;uited for
the self-instructed techniciin or the
beginning television student

* %
"HOW TO BUILD INSTR JCTION
MANUAL" compiled by T ordarson-
Meissner. Published by the Manufac-
turing Division, Thordarson-Meissner.
Mt. Carmel, Illinois. 160 paes. Price
$1.50. Paper bound.

This manual has been deiigned for
beginners, advanced students, instruc-
tors, service technicians. hobbyists,
and experimenters. It contiins prac-
tical data on the basic theo 'y, design.
and construction of AM circuits, FM
circuits, phono pickups, audio ampli-
fiers, speakers, disc recorders; data on
the selection of transformers;; and the
construction of power suppl es, trans-
mitters, photoflash packs, ind other
useful electronic gear,

Both pictorial and scheriatic dia-
grams have been included ‘o smooth
the path for the novice ¢cnstructor.
The text material is concise and clear.
No extra verbiage clutters up the ex-
position which makes this hook ideal
for all types of project wor<. The in-
structor seeking equipment for his
students to build will find a wealth of
gear at hand. The hobbyist and ex-
berimenter will he stimulated by the
suggested building projects to branch
out on his own to more amb tious con-
struction. 30—

EXPOSITION SCHED JLED

he Audio Fair In Chicago will be com-

bised with the 1953 International
Sight and Sound Exposition te he held
at the Palmer House in Ch cago Sep-
tember L2, and 3.

The three-day publie and trade dis-
play of leading American and foreign
cquipment is expected to draw more
than 20.000 persons.

Further details are available from
the Exposition Office. One North La
Salle st., Chicago 2. Ilinsis. S. .
Neiman is president of the gxposition

while Harry N, Reizes is the tanager of

the Audio Fair.

The sponsors point out th: t this will
be the only public hi-fi a4 idio-video
show in the Midwest during 1953. 36—
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BARGAINS - BARGAINS - BARGAINS

<

You can depend on STEVE-EL to come up with *‘terrific buys''! Here is just a ‘*sample**
of the hundreds of bargains. Our lgtest catalog is chock full of 'em, Write todayl

GUARANTEED FOR
ONE FULL YEAR!

Brand New! No Rebuilts!

No. Rteg. Price  Special Tots of 3
1ZLPMMA ... 831.00 $17.89 $15.99
14804 ... 34.95 18.95 16.95
ey 34.95 18.95 16.95

16HPd ..., 47.00 19.50 18.99

Write for complete listing of other pic-
ture tubes at terrific savings.

’l COMBINATION
* DEAL

Specia

6KV FLYBACK
TRANSFORMER and
70° Ferrite Yoke

79
BOTH FOR ONLY .. . ... s4
WEN 250 watt $97-|

Soldering Gun ... ... ... ... .

G. 1. 3 Speed
Record Changer .

G. 1. Single Speed

Réco.rd Changer ............. 1 0'95

STEVE-EL ELECTRONICS CORP.

New York 7,_N._Y_. ____COrtlandt 7-0086

Dept. RN-4 61 Reade St.

“Mrs. O Toole, may I have that
kit of JENSEN NEEDLES

on the chair, please?”’

www americanradiohistorv. com

o
Steve-EC Erand

TUBES

Brand new, individually boxed. Many
FAR BELOW WHOLESALE coOST!

a7 .$0.62 | 6SLY .52
183 .63 | BSN7 .54
1Ps 68 &5Q7 .a2
IRS a9 6T8 .74
1va 49 &UB .57
1u4 a8  6uB .78
ius 48  6V6 .46
sua .38 6v8 ‘a3
5Wd4 a6 6wa .45
5v3 29 | 6We 52
6A7 62 | eXa . 3a
A8 .51 7¢6 Laz
6AGS 82  TXT_. .62
6AKS 114 12AT6 48
GARG 64 12aU6 a8
GALS a1 12847 .56
6AUS 43 12AVé 52
6AX4 5%  l2axs .59
6BAG 48  12AZ7 .94
68C5 . 58 12846 47
6BCY . 86 12BEE a7
6BE6 . a8 125A7 .52
6BGE 1.21 12517 a8
6BHE 62 12807 57
6BJ6 53 125N7 .54
6BKT 86 125Q7 az
6BQ6G 76 1anF7 s9
6BQ7 86 | 1978 78
6CHE 48 | 238Q6 77
6CD6 1.79 | 2s5wa 48
6F6 49 25L8 a8
6J6 79 | 2376 az
6KE a1 o1
32L7

6LEGA 89 =
L6G 8y  35Z3

6547 X 82 3S5L6 . .48
65G7 .49 s0LE .a8
65K7 .. .49 | 80 ... .38

SPECIAL DISCOUNTS

i D% i 10%

SNIVUVE - SNIVIYVd - SNIVOUY

GROMMES

AMPLIFIERS

" Model 50 PG

1e R ampHAie. it yourvel perferes
10 wom. 10 woms post Diitgrtnm o+ s 00
haem bai and TX, irtwrmeduionen. Croqu.ncy

responie £ .3 08. 70 10 10.000 CPL (£ 1 DR, 30 1s 204080
€PS wt 1€ —on lyvel|

Model LJ2

Power swpwt. & woms, 15 wom pasb. Disiosion of § woms,
1UR harigrnic ond 4%, mtermoduloton. Frequenty M-
veonsa, § 1 08 20 4 30,000 CPY. ot 3 wert reveh

WRITE FOR CATALOQG

PRECISION ELECTRONICS, Inc.
9101 King Avenue, Frankiin Park. IIf
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ACORN

CARTER Type B-420
SUPER DYNAMOTOR

A tremendous value at
this price! 12 volt Inkut
at 12 amps; 400 volt
Sulput at 200 ma. con-
tinuous, 3753 ma. Inter-
mittent.  All brandg

sreciar.... $23.95

C-D PHOTOFLASH
CONDENSERS

400 mfd @ 450 vOlls, equiva.
Jept w0 40 wall seconds. All
- brand new, but removed from
original equipment, never used.  Limited 55 95
QUANLILY AL thes epecial price. SPECEAL. . . .

4!2” $Q. 0-200 MICROAMP
MULTI-METER

Famous make. with nuti lester
scale. Madge specitically for vT

use.  Scales 0-1000 chms: volits
d.c. 0-3, 0-10: volts a.c. 0-3. 0-10.

3P SBUAiE METe
3" A M,
é]wcs‘f same ‘as ALOVE. « v e 8"-95

SPEAKER SPECIALS
RCA 12” SPEAKER

1deal for rehlacement or New set use.

0-8 Ol o
Sl";((‘,]":'li \OCl“W“'.' ) 5385
3 For ...... . -.%11.00

ROLA 8" SPEAKER
Genyine R ol a electro-dvnamic 8
speaker with 750 ohm field coll.
Com lete wihth oulpyt trans. S‘ 95
former. SPHCIAL. .. .eaci S
10 For . . $18.50

ROLA 5” SPEAKER

5~ electro-dynamle speaker with 750 ohm field coll.

Comnplele with output transformer. I ‘9
SPECIAL. e . - . ecach .
10 FOF wabilub bdba-.deuesas . eei 11.00

.

JENSEN P12Q 12” SPEAKER
This I4-watt. 8 ohm veolee coil speaker s magmif-
cent for high yuality performance. Alnleo V M
magnet. 1 95
List $32.00. Super-Special....cevi... . % .

SLEEPER SPECIALS!

4-gang AM-FAL tuming condensers. Steatite
insulation. I'erfect for Wien bridsce S 3
oseillators. ($12 regular.) Each. '. 9
4 for X R $a.7s
4-gung FM tuning cotdensers. 5-40 mmfil.
Steatite insulation.

(211 regular.) Each . 8110
UTC 0-4 Ouncer. Piate to grid transformer.
(811 list.)

Specinl 7 P R YTy 32-95

Hi-Fidelity Output Trausformer. Single tihe
5000.7500 ohms pri., sec. imp. 1, 8, 16,
50. 200 ohms. Hermetically sedaleil.

5 watls oWiput. Hach - ~.99¢

3 For I $2.75
TV lead-in. 300 ohm. 55 mil.
1R gtrand,  Per 100 ft. X 31.29
Fer 1000 11, & acea. . b caida $11.90
B & W coil. 2% diam. 30 turn. Good for
10-80 meters. Regulnr $3.50
value. Lach . Ca e 89(;
‘ Filnmun(l: Transformer. 6.3 Voit. C.T. 1.2
ambs. Channel mount.
EaCh. « v v v vt navinamss s mmn i 3124
|
|
| KIT SUPER-SPECIALS
All these kits contain standard Lirind merehans
dise. All useful values: no ‘‘dogs.’ Easily

worlhl trible our low. low price.

Kit 100 Resistors. > & 1 walt... ..%2.99
Kit 54 Paber Comlensers. all 600 V... 2.99
Kit 30 Mica Condensers . ........... 2.99

UNIVERSAL POWER SUPPLY KIT
Kit consists of ftems Delow. each of which may be
purchased separately I desired.

POWER TRANSFORMER. 820 volls @ 2BO ma.
C.T. 6,3 V @ 4.5 amps: 2X3 VvV @ J amps: 2.5
vV @ 38 amps.

Each $6.95

12 HENRY CHORE. 250 ma. 70 ohins
D.C. resistance. Each Qoo 32.95

Two 10 MFD. 600 V 01L CONDENSEIS. soratue
and C.D.  (vam.: 23%7. Helght: 33", $1.90
HAted at 220 V.A.C. PER SET .

Brackets for above. each .15........--... .30
CABLE 4 ft. long, 8B.prong. with male a goc
femate conneclors. Each. ......... 15 b

TOTAL PRICE $13.00
SPECIAL KIT PRICE §11.95

TERMS: 20rp cash wilh ovder. balance C.0.0, -
less rated. Prices F.0O.B. our warehnuse in N. V. C.
Minlmum order %3. NOTH!

nd our controt

Due to conditions he-

prices are subject 0 change.

Phone WOrth 4-3270

ACORN ELECTRONICS CORP.

76 Vesey St.. Dept. N-4, New York 7, N. Y.
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Low-Resistance Ohmmeter l
(Continued from puge 61) i

course not at all critical and may be
varied to suit the taste of the con-
structor. The schematie diagram as
used by the writer is given in Fig. 1.
Note that the component values given
in the parts list are correet only for a
meter of the sensitivity and resistance
specified. Several large wattage re-
sistors and a dual potentionieter will
be noticed in the photographs. These
were used merely because they were
available; the ratings given in the
parts list are adequate. The meter
shunts R, R. and R. should be made
from a resistance wire alloy, prefer-
ably manganin, although rhe more
generally available nichrome from an
old heating element or wirewound re-
sistor will do nicely. The casiest way
to adjust the meter shunts ro their
correct value without using laborator;
cquipment is as follows, referrving to
Fig. 2:

The meter, switch 8., and shunts
are wired in, leaving conncections to the
zero-adjust branches temporarily open.
The series resistances K, and K. (used
for calibration only) may be anyv con-
venient value greater than about 10
times the paralle! resistance of the
meter and shunt (if any) conneeted.
This is desirable to avoid crror due to
change in battery voltage when the
load resistance is decreased by switeh-
ing in the meter shunt.

The calibration procedure is:

(1) With 8.. open. adjust R, A and
B: to give exactly full scate deflection.
Now switeh R, in. If its value is cor-
rect the meter will now read one tenth
full scale. If it does not, adjust I
(by removing or adding wire. being
careful to solder all connections) ac-
cordingly.

(2) Now readjust the scries resist-
ance (and bhattery if neceessary) to
again give full scale dellection. with
R, connected. Now switch in R., and
adjust it as explained for R, until the
meter again reads one tenth of full
scale,

(3) Now readjust the eircuit to
again give full scale deflection with
R.: connected. Now switen in R and
adjust it to again obtain one tenth
full scale deflection.

The parts values for the zero adjust
branches are not at all critical. as
long as sufficient variation (about

Fig. 2. Circuit for calibrating meter shunts,

l.Ol
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eI
" RE ‘
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Ky. R, Ro—3Sce parss list for Fig. 1
Ry, Re—Sce text

B-_r—SN‘ text

M—Sce parts list for Fig. 1
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HI-FI WILLIAMSON TYPE
AMPLIFIER KIT

2;1‘
"’» EﬁiigL,,J

Using STANCOR transformers. Ensy-

tu-nxsemble amplifier kit., Comes with sche-
mutie and instruction sheet based on famous
Willinmson cirewit. Frequeney response 1 dh.
from 20-50.000 Ke. at 8 watts. Intermoduiation
distortion is only

\

NERNRRRNN PR RN R R NENY

At ¥ watt mput. To-
llul Iu\n\r‘ll:n:ni(c): l{i)alorli:n SPECIAL
0t 100 eveles ix uen- .
P 9 M Price
e e B 144,99
Less Tubes
1 2—GLso7 TOTAL
LA s |3 esNTeT PRICE
| 1—5uU46 $52.75

IRISH PLASTIC RECORDING TAPE
BRAND NEW! NOT SURPLUS, This

Fir«t Grade recording tape is 34 in.
wide, Freguency response: B0 to
=000 cy. Plastic reel included
with each.

600 FT. $1.35 1,200 FT. 52.10

For Your HI-Fidelity Requirements
Visit Our New Sound Studio

All orders F
$5.00.

OLYMPIC ELECTRONICS SUPPLY
1440 W. Olympic Blvd.. Los Angeles 15, Calif.
¥ e e s v e s v T sk e e e e e v e ok e ol sk ok sl ke Y

.0.B. Los Angeles. Minimum order
250, deposit required with order.
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p@ HERE IS LATE INFORMATION IN A
HANDY FORM FOR RADIO & TELEVISION
REPAIRMEN, SERVICEMEN & STUDENTS

<o i
CONsY
_?E

ELE
ELgc
2" 4o ,,

$ COMPLETE S| A
2 VOLS.*6 5V %ni *lwo.
IT PAYS TO KNOW!
AUDELS T.V.-RADIO SERVICE LIBIIARY
presents the important subjects of Modern
liadio, Television, Industrial Electronies.
1°.M. Public Address Systems, Auto. Marine
& Aireraft Radio. Phonogranh Piek-Ups, ete.
Covers HBasic Principles—Construction—In-
stallation — Operation — Itepairs — Trouble
Shooting. Shows llow to get Sharp. Clear
1.V. Pictures. Install Aerinls—How to Test.
Expleins Color Systems & Methods of Con-
version. 1001 Ficts—Over 1250 Pages—626
lNlustrations— Parts & Diagrams— Valuable
for Quick Ready Reference & liome Study.
Tells lHow to Solve T.V. & Radio Troubles—

Answers T.V. & Radio Questions.
Get this information for Yourself.

7 DAY TEST—ASK TO SEE IT!

pe-----MAIL ORDER--------

AUDEL, Publishers, 49 W.23 St.,N.Y.10
Mail AUDELS T.V. RADIO ;ERVICE LIBRARY 2 vols. $6
on 7 days free trial. 1§ 0. K. 1 will remit $1 in 7 days and
$1 manthily unbl $6 15 paid. Otherwise I will return them.

Name, ——
Arklress. — = —
Occupation, U L ——

RN
Employed hy. e
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Fig. 3. Circuit to illustrate heory of
operation, See text for full exylanation.

+ 20%) is provided for z¢roing over
the range of battery voltage, At this
point it is well to note that the large
variation in current draw: from the
battery on different ranges will tend
to make the effective batt2ry voltage
vary from approximately 155 volts on
the highest range to about 1.40 volts
on the lowest range. Thi:
considered when deciding oa the values
for these resistors., It w'll be noted
that in the writer’s parts list R, is
given a value of 2500 ohns whereas
2000 might have heen exnected from
the values shown for R, R. and R..
This was found necessary for correct
zeroing on the high range, due to the
relatively high battery vsltage when
only 0.5 ma. current is heing drawn.

In use. the desired rang? is selected,
and the zero adjusted so that full scale
deflection is ohtained wih the leads
open. The leads are then connected to
the unknown resistance to be meas-
ured, the push-button pressed, and the
resistance read (scale rcading x ap-
propriate multiplier).

should be |

In order that the con:tructor may ‘

adapt this circuit to any available
meter, the essential th:ory follows,
where Fig. 3 indicates the essential
components for any one range.
Now let:
X = res. to be meas wred.
S = res. of meter sl unt,
M = res. of meter.
R = total res. of z¢ ro-adjust
branch.
E = battery lerminal voltage
(operuting).
For decade ranges, the \alues of S for
each range will be R,. 1'., R. and will

be given as R,=M/9; R. =N 99;
R M /999, etc.
Now let @ paralle! resistance of
range being considered, i.e.:
0 MS
M4+ 8

Let the current for full scale meter
reading with X disconnected (ob-
:amod by adjusting R, i.e., by zeroing)
>e Ho.

Let the correspondinis eurrent ob-
tained with X connected be i,. Then it
can be shown that:

A RQ

1—4) (R + @)
where :

- A

A 4

]
The highest range is determined for
no shunt, ie, for S=:infinity and Q

April, 1953
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MODEL 470

PUSH-PULL SCOPE

BOOSTED VERT. SENSITIVITY: ¢ EXTENDED SWEEP RANGE:

10 mv rms/in. 15 ¢ps—100 ke.
« INT. POS. OR NEG., EXT. .
+ EXTENDED FLAT FREQ. RE- L LINE SYNC. Factory Wired

SPONSE: 10 cps—1 MC( = 2db).

3-STEP FREQ.-COMPENSATED
ATTENUATOR; ¢athode fol-
lower input.

¢ ON FRONT PANEL: sawtooth,
60 ¢ps outputs; intensity
mod. & ext. syn¢ inputs.

VAR. PHASING of int.

60 ¢ps sweep.

INTERNAL VOLTAGE CALI-
BRATOR; dir.-¢al. screen.

DIRECT CONNECTION
TO CRT PLATES.

ederated urrhase.“

66 Dey Street New York 7, N, Y. Digbhy 9-3050

$129.50

ORDER NOW!

For full specificotions
on Model 470 cnd the
complete E1CO line,
write for lotest carolog.

Newark, N. J., 114 Hudson St.,
Allentown, Pa.. 1115 Hamilten St.,
Easton, Pa., 925 Northamplo St.,

Los Angeles 15, Cal., 911 So. Grand Ave,

AC-DC MUSIC AMPLIFIER
.“f' Vo'lurre and tone con-
M@ 1.5 w.- output.
s *—; See your jobber.
MICHEL MFG. CO.
A @ ® l

227 N, Water St.
Milwaukee 2, Wis

Y
PAY LESS FOR TUBES

CALIBRATED
CAPACITOR

Enahbles you to measure:
@ Capaeity.
# Inductance aad Q.
® Distribyted Capacity.
* @ Mutual Inductance.

% Price. $5.85. Write for In-
formation.

P. E HAW’I(INS cO.

08 E. 56 Se. N
Kansn City 1€, Mo.

vt p et B0 PAARDT

vl

INDIVIDUALLY BDXED - FULLY TESTED « EACH TUBE GUARANTEED FOR SIX MDNTHS

&CB6
6CDE€
6F6GT
G6HEGT

motorola Ballast Tube ‘11A485459-.

Each tube i3 performances sproven.
prites F.0.8., N.Y.C,

25% deposit
it remittance is made with

for orders under $10.00.

www americanradiohistorv. com

6WaGY
6WEGT
6X4
6XSGT
6Y6G
IN7
12AT6
12477
124Us
12au7
12aV6
12av7
12aX7

must Accompuny all orders,
order. you ca
Subject to Pn r

-30

Balance C.

0.D,
uet 2%.  $1.00 handiing charge
be.

2281 Nostrand Ave,
BROOKLYN 34, N. Y.
Cloverdale 3-8010-1-2



www.americanradiohistory.com
www.americanradiohistory.com

TUNG-SOLstatistical quality
control methods produce the
industry’s most reliable tubes
for all uscs.

Tung-Sol makes: All-Glass
Sealed Beam Lamps, Miniature
Lamps, Signal Flashers, Picture
Tubes, Radio, TV and Special
Purpose Electron Tubes.

TUNG-SOL ELECTRIC INC.
Newark 4, N. J.

Sales Offices: Atlanta, Chicago,
Culver City (Los Angeles),
Dallas, Denver, Detroit, Newark

.
»

14
-

TUNG-SOL

RADIO, TV TUBES, DIAL LAMPS
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M. For center scale reading we
have
A =1i./i % and

! RM RM

X= -y (Rt R+M
Since R must limit current to give full
scale deflection when terminals are
open-circuited, we have

. E
YT R4 M
whence:
E
R - ; W o owvs ca o wop oenl(2)

For the next lower range R must
limit the current to 10 i, with meter
shunted by S. Therefore

R E M8 R

10 i. M4+ 8 10

and similarly R R /100, etc.

The lowest range is determined by
the allowable battery current and the
sensitivity of the meter. For this in-

termittent use a current of (.5 ampere
can be delivered by three flashlight
cells paralleled. However, new bat-
teries should never be paralleled with
old—the new ones will discharge
through the old ones.

Regarding calibration of the meter
scale itself, the easiest and most prac-
tical method is to mark the scale di-
rectly using resistors of known values,
preferably a decade resistance box;
however, if such is not available a
satisfactory calibration 1is possible
from formula (1) given previously,
noting that:

i X

A - 5 @ & wl(3)
io RM X

R+M

for the highest range, i.e., where nho
meter shunt is used.

If this method is used. the value of
R actually required to zero the meter
on the x10 range should preferably be
used. 30—

FM RECEIVER TUNING INDICATOR
By HARRY R. HYDER

INCE the wdvent of FM broadcasting.

there has been a real need for an ef-
fective tuning indicator for FM sets.
How many times have vou thought yvou
had vourr set tuned properly. only to be
annoved by ignition noise from some
passing car. You rush 1o the sct to re-
tune. but by the time vou veach it, the
car is gone and you are as much in the
dark as before. On weak stations par-
tieularly, the “no noise” point is very
sharp.

A zero-center microgmmeter is fine
but expensive and it can only he used
with the Foster-Secley tvpe diserimi-
nator. Various Lypes of “magic eve”
tubes sufler from lLack of sharpuess and
other faults. None of them will work
with the gated-beam tube (6BN6) type
of FM detector.

The tuning deviee to be deservibed is
absurdly simple, is equally effective
with alf types of FM detectors, and costs
practically nothing to build. Further-
more, it is foolproof, since it attacks
the problem direetty.

Fig. | shows a simple blocking oscil-
Litor. using a war-surplus blocking os-
cillator transformer. The output is

loosely capaeity coupled to the antenna
input of the FM set. A few turns of wire
around the twin-lead is usually sufli-
cient. Plate voltage is applied to the
oscillator through a door-bell type
push-lutton switeh. Just tune in the
station you want. push the button,
tune to the noise null, release the push-
button. and vou are tuned in as well as
vou can possibly be.

A blocking oscillator generating a
short pulse with a fast rise time puts
outl a fairly uniforms neise spectrum
throughout the v.h.f. cegion. The fun-
damental repetition rate of the oscil-
tutor. which is in the aundio region.
gives a tone to the noise.

You cun get the same results by using
vour eleetric razor. or an ordinary door
buzzer should work. due to the spark-
ing at its contacts, The blocking oscil-
lator has the advantage of being silent.

Both Utah and Raytheon transform-
ers have been nsed successfully. Al-
though it has not heen tried. there is
no reason why one of the old style Al
blocking transformers should not work,
with suitable values of R and C.

~30—-

Fig. 1. Two simple blocking oscillator circuits used to tune FM receivers.
{A) uses a triple-winding type ol wransformer and (B) @ two-winding one.

PUSH BUTTON SwITCH

[—_‘B" 100-250 v

Ipfd

- 47upfa
g—”—' QUTPUT

ANY SMALL TRIODE

e AN AA A A

ADJUST FOR
CESIRED TONE

B+ 00-300V
EiPUSH BUTTON SwWITCH

22t
-r——‘(—dl'o Fm SET

ANY SMALL TRIODE

AQJUST FOR
DESIRED TONE
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Within the Indust-y
(Continued from page 26)

of a special committee of the Techni-
cal Products Division callinz for ex-
pansion and reorganization > RTMA
to provide greater recognition for
manufacturers in the advarced elec-
tronics field.

The major recommendations of the
committee in charge of evaluating the
report included: 1. RTMA caiange its
name to the Electronics Manufacturers
Assn. or some similar name; 2. a divi-
sion for manufacturers of advanced
products be established; and 3. the en-
gineering dept. be expanded to cover
advanced electronic products

Future action on these jroposals
will be reported as soon as s)me defi-
nite step is taken.

* * &

HAROLD P. GILPIN has bhee named
general sales manager of the radio
tube and television
picture tube divi-
sions of Sylvania
Electric Products
Iie. He will make
his headqu.irters at
the company's ex-

ecutive olices at
1740 Broavsay, New
York City.

lle will supervise the sales program
for the company's produets rianufac-
tured in the ten plants of the iivisions
located in New York, Penn:ylvania,
West Virginia, Ohio, Iowa, ard Okla-
homa. 30—

NEW OFFICERS NAMED

HE San Antonio Radio and Tilevision

Association, Inc. selected its new ofli-
cers for 1953 recently at a husiness
meeting following the annual anquet
at the St Anthony hotel in San An-
tonio. The new peesident is Al Michaus,
vice-president is A, B, O'Keefi. seere-
tary is Forrest L. Baker. and treasurer is
Tom Boyd. In addition. a new board of
dircctors was chosen.

The Asrociation, which has been op-
erating sinee 1949, has adoprec a code
of ethics to assure castomers the ut-
masiin dependable service, Eaca meme
ber of the group displays i larg » poster
with the code in full view of his eus-
tomers.

Two technieal sessions and one busi-
ness session are held each montlh by the
group. Invited to the technical ~essions
are the associate members of th e Asso-
ciation consisting of shop teehicians,
students. and other interested [ersons.
Preseutly, the complete television
course developed by Phileo it being
giw-n vunder a competent insirictor.
The G-E fundamental and ad vaneed
course in television serviee was ziven
previonsly,

The business sessions are larg ety de-
voted to birsiness problems aris ng oult
of the day-to-day operations of the
service dealer.

A booklet entitled “*Interesting Facts
About Your TV Set” is made available
by the Association for distribuion toe
customers in addition to many adver-

tising aids. —30—~
April, 1953

X2 6U6/CT 954 1
3B? 6J6 958
tavs ez g |
4 £25F7 162 | SVAS SSKTLET o004
6K6/GT 1 1629 | SHEYOY __ _IEXS/WE
612 6507 L% 7 | oo3 INSGT/G  6AKS
Ty 2 SIENT l IASGT/G  3AS 57
6517 12K8 12517 'GT 1LHe sac? 76
€SLY 12H6 125N7,G6T 1LNS 6AGS 80
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swW4 6FRG 2576/GT oB2 6aKs -
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&C8G Ll 1616 5vaG 78 9001
1LCE GAGT 1624 . 657G 814
s 29 1Rs 6LE/GA 807 2050 $ 29 ;’433 6L6 T2A
2A3 6V6 826 5703 1826 9LpY 233
D21 12aR7 837 576 GARS 803 wLS30
SRa/GY 28D7 84 6A56 811 5670
3 613
CATHODE RAY TUBES .48 e s
IAPY] b bl uhmd 6.29 3FP7 £.29 | SFPT . _...... . " :
AAPL Sk s B 6.29 3T 9.99 SFPTA 2.29 12DP7 ....... 9.99
3Eel 323 HEH 3.23 - 333 ALL TUBES
99 BP4 ........ ) -
30P1=}ie . midea 3.29 ECPL miy sxmed 320 9.99 GUARANTEED
2927 9.99 FYIT
2332 29.99 218¢
2033 Lo in o 19.99 2161
FY LT R 19,39 2k2s
2)a8 19,99 2x28
Minimum Order, $2; Cash
with Order; Tubes Guaran-
teed; Semler BUYS & SELLS
All ectronic  Equipment;

Write Right Now!

CHECK JSC

for COMPLETE

300 Ohm TV Lead-In
Wire Needs!

22 Gouge 20 Gauge
Copper Copper
40 mil 40 mil
55 mil 55 mil
70 mil 70 mil
80 mil 80 mil
100 mil 100 mil

4-Conductor Rotor Wire
Perforoted 300 Ohm Open Wire
JSC has highest quailty wire ot lowest
possible prices.
Lithographic spools of Oronge and Blue
individually packed 1000 feet to the
metaol spool.

300 OHM TELEVISION
TRANSMISSION
CABLES

See your nearest JSC distributor whe proudly
displays the Blue and Orange disc of quality.
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CRYSTAL DIODES
1N23A - 1,99
1N238 2.99

vy 9 IN3s . ...

ASSOCIATED INDUSTRIES, Inc, ***° T1300 i Norh Holywood: Colit.

| NOW—Ge this expert SELF-TRAINING is

'RADIO SERVICING

by ABRAHAM MARCUS

co-author of famous *“'Etements of Radlo™
which has sold over 800,000 coplesl

llere 1s every detail you need to know
about radio repair, replacement, and re-
adiustment. Eas¥-to-understand. step-
hy-ptep self-training handbook shows
you how to locate and remedy defects
quickly

Covers: TIRF Receivers: Superheterodyne
Iteceivers: Short-Wave Receivers and
Converters: Multiband teceivers: Port-
ible Receivers; Automobile Receivers;
Communication Receivers: F-M Receiv-
ers; Power Supplies operated from AC,
DC, Batteries, Motor-Generntors, ete.
Tells you the HOW and WY of: Elec-
tron Tuhes (Diode, Triode, Pentnde,
Beam Power, Thyratron, PPhototuhe,
Cathode Rav. ete.): Rectifier Circults
(lalf-wave. Fyull-wave, Bridge, Volt-
age-lioubler, ete Detector Clr-
cults {Diode. Trixle. Regenerative,
Superrefenerative. Infinite-imped-
ance. ¢tc.); Amplifier Circults (Au-
dio, Radio, I-F. Video, D-C, ete.);

All in one blo
volume — easy
to read. 16 Big
Chapters. 121
Sections. 400

o w | Osclllator Circuits tllartley, Col-
l;Shoaw-Ho;_s pitts, Crystal. Transitron. Multivi-
AT ] hrator, Sweep-circuit etc.). Con-

DPages of prac-
tical radio in-
struction,

trol Circuits (Volume, AVC, DAVC,
Tone, Noise-Suppression, Automatic
Tuning. Automatic Frequency Ceon-
trol. etc.)

Explains how to use testing iInstruments such ns:
meter, vachum-tube voltmeters. ohmmeters, bridges,
multimeters, siznal generators, tuhe checkers, cath-
ode-ray nseilloscopes. ete. (ver ENO pages and 69
illustration= in this geetlon anlone!

Get this authoritative radio repair handbook togay! Coupon
below brings you "'Radio Servi¢ing'® on FREE trial for 10

gays. Mail it NOW.
o — e ——— —— e — o ——— —
' PRENTICE-HALL, Inc., Dept. M-RTN.453 I
| 70 Fitth Ave., New York 11, N. v. |
| Semit me, for 10 DAYS' FREE TRIAL. “Radio I
Servicing," by Abraham Mareus. ! will return it
| in ten days and pay nothing—or keep it nnd send |
$1.95 down (plus posiage) and £2 monthly for
| 2 months. I
: Name . I
I Address :
| City State . |
{ )} SAVE! Send 26.95 WIT!I COUPON—we hay
| | postage. '
e e e e e e
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WORLD'S LARGEST MANUFACTURER
OF CUSTOM BUILT TELEVISION

MATTISON

*SILVER ROCKET 630 CHASSIS
*  with TUNEABLE °
*  BUILT-IN BOOSTER
s for Better DX Reception?

e Featuring NEW CASCODE TUNER:
®  made for UHF interchangeable

o funing strips and 70° COSINE YOKE e
[ ]

Tube 1
a3

Complement:
2B tubes

3 rectifiers
1 CRT

32

All Channel_/ Booster

e Broad hand singlé knob control pre-amplifiar
built in 10 eliminate long leads which may
cause regeneration and attenuation of signal.

e ONLY THE MATTISON 630 CHASSIS
HAS AN ALL CHANNEL TUNEABLE
BUILT-IN BOOSTER THAT INCREASES
SIGNAL STRENGTH UP TO 1D TIMES.
THE SILVER ROCKET WILL OUT-PER-
FORM ANY CHASSIS MADE AND IS
PRICED RIGHT TO SELL FAST WITH

AN EXTRAORDINARY MARGIN OF

PROFIT FOR YOU. WRITE FOR CON-
FIDENTIAL PRICE SCHEDULE.

ALL CABINETS MADE IN MATTISON'S
OWN CABINET FACTORY!

ANNOUNCING
the New
AMBASSADOR

for 1953 ii
The only open ||'
face console |
made in every
expensive
decorator
finish . . . on
guaranteed
genuine ma-
hogany, walnut,
oak and other
rare woods!

The AMBASSADOR 17” and 21"

Best Looking . . . Best Value. Tool
Full size oensole for eye level telovision. Availahle
in every expénsive dscorator finish. Fea.
turing removahle safety glass. Dimensions height
42 inches. wldth 26 Inches, depth 23 linches.

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. FREEN
Write for Mattison’s merchandising portfolio
explaining the "UNASSEMBLED PLAN" and
**$1,000,000 FLOOR PLAN."

When you buy from
Mattison you need
only one source of

| supply! You ¢an buy
i\_ b a MM;ltt'tisonc (I‘,'nastms.

1 a Mattison Cabinet or
\AJ T l/’,/ a ctomPlete Mattison
Manufactured with integrity 7Y Set!

Mattison Television & Radio Corp.:
o 10 West 181st St., Dept.RN, N.Y.53, N.Y.:
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"Timothy"
{Continued from page 38)

The motors can be powered either
from a 6 volt battery mounted inside
the body, or from the 6.3 volt second-
ary winding of a filament transform-
er. In the latter case, an extension
cord must be provided which is long
enough to reach the turtle from the
nearest outlet. This transformer can
be seen in the photographs, mounted
on the upper platform. When the
transformer is used, a bias supply
capable of providing a negative 6
volts must be provided. The circuit
of Fig. 6C shows how this can be
easily accomplished with a minimum
of components.

The “B-+" voltage is provided by a
single 67% volt “B” battery, mounted
inside the turtle’s body.

Motor and Control Circuits

There are two motors used in
“Timothy’s” mechanical motion Ccir-
cuits. These are a power drive motor
and a turning motor. They are of
the type described in drawing number
7100 of the Hansen Mfg. Co., Prince-
ton, Indiana. It is a six volt, Yy hp.,
5400 rpm, 16.2 ft. lbs./minute unit.
With the gear-reduction unit, the
speed is approximately 18 rpm. This
is a type C gear-reduction unit. The
turn motor is fashioned as follows; a
picce of aluminum is fabricated ac-

cording to Fig. 8 and is mounted to |

fit the drive shaft of the motor. Again
the dimensions are not critical except
for the lever arm which is 3”. A set
screw (%-) is used in the shank to
secure the lever to the gear box of the
six-volt motor. The lever is then se-
cured by a %. screw and bolt to a
torque arm which extends from the
point at which the motor is mounted
to the hole in the front wheel as-
sembly where it is attached by a
second %:» bolt and lock washer, as
indicated in Figs. 2A and 2B and Fig.

Fig. 8. Mechanical details of the turn, mem-
ory. and drive motors and associated parts.

LIMIT
SwITCHES

e
SET SCREW

Lzur——/
7/ =7 ALL HOLES

FOR 6/32
SCREWS
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BECOME A RADIO AMATEUR

LEARN CODE
o THEORY ror as ow s 3%

78 RP’M

ECONGMICAL HOME STUDY COURSES PREPARE
YOU TO PASS AMATEUR AND COMMERCIAL CODE
EXAMS. AND AMATEUR THEORY EXAMS THE
EASY, FAST WaAY.

4 “AMECO’” COURSES AVAILABLE:
NOW: HERE'S OUR NEWEST COURSE.
PREPARES NOVICE FOR GENERAL OR
COMMERCIAL F.C.C. EXAM. . . . .

No. 4—NEW ADVANCED COURSE. Preparcs Novice
operayors for the amateur general class and sec-
ond class commereial license tests, Containm 12
recordIng5—(8 through 18 W.P.M.) PLUS the com-

plete code book—PLUS typleal F.C.C. code ox-
anlinations for general and commerdial tosta. All
for only e st "Ll S L] $6.93

No. 1-NOVICE CopE COURSE. You gl'l and keep 10

recordings (alphabet through 8 W.P.M.). Tncludes
C. type code cxams. Free lnstruction
ow to send and recelve code
the simplest, fastest way: plus charts to check
vour receiving i ccuracy plus an album all tor the
low price of only. — 3 TR I el

No. 2-SENIOR CODE COURSE. You get and keep
everything miven the Novlee Course except that
{nu get 22 recordings  (alphabet through
W.P.M.), plus typical F.C.C. tvpe code exams for
General ¢lass and 2 _glass commerclal telc-i:rﬂph
lieenses. All this for only. .. K .$12.95%

No. 3—COMPLETE RADIO THEORY COURSE. A com-
plete. simplified home study theory course in ra-
dio covering the Novice. Technli¢ian. conditional,
gencral, and mivanced classes—all under one cover

Zwith nearly four hundred typleal F.C.C. type
questions to prepare you for license exams. No
teehnical background remuired. You alsa gel.

FHEE, one year of consuitation and a tde to
nollh\f up your Ham staton. Al for the amazing
low, low price of...... o - ... .%96.98
FREE LITERATURE AVAILABLE
Sold at leading dealers ¢verywhere, 3¢ write direct
to Dept. RN-4.

AMERICAN ELEcTRONICS co.

1203 Bryant Ave.
Now York 59, N.¥. DAyton 9-4815

PROVED IN

- UHF

' PERFORMANCE

“LITTLE JEWEL”

;ANTENNA

—Not only soundly and properly
engineered ror ultimate efficiency,
but also UMF station tested!

E All “'Little Jewel'* true Yagl
PE antennas are engineered for your
area, have high forward gain,
excellent front to back ratio and
directivity. Folded dipole means
greater efficiency,

RUGGED CONSTRUCTION
—Non-corrosive heavy aluminum
tubing, %" for boom, full %" for
elements; assembled completely
and locked with nickle-plated
>bolt and nut—no lost parts

—ready for instant use.
Crimped ends eliminate vibra«
tion and whistle. Here's

unexcelled quality that far

exceeds '"ordinary’' an-
44

tenna construction.
WRITE, PHONE OR

WIRE for Distri-
bution Details.

ROBT. DANFORTH MFG. €O.

1003 SOUTH B ST., MONMOUTH, ILLINOIS
' Reliable Antennas by a Reliable Firm™
RADIO & TELEVISION NEWS
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T s Tor thise i pcarnl fead e //%zmc&”

‘:j/(/( e e o o it comes to you

in the subtle shading of a piano . ..
in the clean brilliance of violins.
the purity of a fAlute. Your ear detects
the sweet mellowness of cellos.

VARIABLE
PULSE LIGHT
SOURCE

L

HUNGER N REJECTION
TRANSITION }\L'z,g ,,?_ o
:‘ Ll gnt
- L
‘ )
L SEARCH FOR}
\_ SUSTENANCE
~ s’

the roundness of a clarinet . . .

- TyPicAL

PLAY FU ICTION

~ - ves, cven the iridescense of ciashing cymbals.
== =SEARCH FOR FOOD

=——TYPICAL PLAY PATH And, as the s_vmphon_\' swells to crescendo,

its dvnamic energy adds a flood of color
to your musical canvas.

Fig. 9. “Timothy's” operation in<ludes « I
search for food (dotted path) and typical
play path {shown in solid line on diagram). For those who can hear the dilference.
these are the elusive pleasures
that often remain hidden

in the grooves of fine recordings.
These are the lhri”ing

new listening experiences that

8. Limit switches (“switchett2s") are
optional and are of the normally-
closed variety — single-pole, single-
throw.

They are connected in series with
the ground return from eaca relay
contact as shown in Fig. 8C. They
are mounted so that the lever may
traverse forty-five degrees frori center
of the neutral position.

Propelling Motor PICKRERING and company, ineorporated

This motor is mounted on a 2" x 2" ) . . g .
bracket, three of which are required. Pickering High Fidelity Components are @‘
¥

are released for your enjoyment when
you use qua]ily components l)y Pickering.

i o ; avatlable through leading Radio Parts dis-
O':JLT‘OI“H”dbteh us:l('lle fotr\‘vothf] tph” pulsu;n tributors everyachere; detailed literature
IROLG an aeorner 1 ne memo- sent upon request. Address Department C-1
ry circuits. This bracket will be se- [
cured to the underside of the chassis
(cart hody). A grooved drive wheel
to carry a rubber or spring-dr ve belt |

is connected to the gear reiuction |
shaft and a second wheel of similar |
dimensions is mounted on tte rear |

axle. The drive wheel used in the

original wntle 1% in diamet>r with | SUPERIOR COMPONENTS |

Oceanside, L. I, New York [} ]{[{ 1{[1! ILIL )

a sleeve 3" in diameter and ¢4 lock

screws. The wheel is 14" wide with a |

Js" radius groeved into the ¢ircum- 7z ¥
ference to accept the drive belt. The |
drive belt is of the tvpe used in mo-
tion picture projectors or radi) dials A
and may be purchased from eny re- N\ |
liable drive belt manufacturer. The TV Ancde
belt used in “Timothy” was manu- Comnssiss
factured by S. 8. White Dental Mfg. e T
Co., 10 E. 40th St., New York, N. Y. Types
The third or memory motor is 1nount- {
ed on the second bracket and is caupled
to the dual potentiometer R.-R, as in- g 8 Interlock Assy.
dicated in Fig. 8E. It is mounted
on the third bracket fabricated as
mentioned before. Terminal Strips .
"Timofhy's" Nesf TV Power Cords
“Timothy” will retire to his nest WALDOM olso sup- FREE . :
to fill his condenser stomach and he plies quadlity CRO- tO add Increased
does so through the use of a #1 NAME parts SEND FOR 1952 -
photoflood lamp. This lamp is { ashed IV Mask, Gloss and WALDOM illi =
off and on at variable intervals. The :gt\;‘lthernn kit CATALOGS ' brl"lance to any T
operation of the circuit is as fcllows. bl - - i = —_
A selenium rectifier (100 ma.) c! arges s mf:';n:'::' ,iifzg,,‘f,ﬂn‘:?"c:mx_ Tv PICTURE TUBE e
a condenser through the solenoid of a | § pieflams | . P aE =
1'elf1‘y. The relay_closes due t(! this ::‘n:’::n"(q::h(;dvn i$2—WALDOM Reploce- manvufactured by
current and remains closed until the @ I8P EW st Dials zeﬂ'isvwl" Cone e\ V!
condenser reaches a potential ahere e
less than 1 milliampere will flowv. At m‘ MU-OMPA"Y
this point, the condenser is sw tched ELECTRONICS, INC. |

Chicago 25, lllinois

Manvfaciurers of Electronic Equipment Since [928

across the solenoid and discharges

through the solenoid to a point ‘vhere | [RULIS harraBes, 5t.; Chiengs 10, W
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TravElectric

CONVERTERS

CIHHANGE 6 OR 12 VOLT D.C. TO
110 VOLT AC. 60 CYCLE
Just plug into Cigar Lighter on Dash.

m Travlectric

Super
Model 6-71160
60 cycle
60-75 Watts

$3 7|.lst

Size

4"x5"x6" Operates
@ Wire Recorders @ Dictoting Mochines
e Amplifiers o Turntables

@ Soldering Iron @ Smoll Electric Drild

‘ TravElectric

Master
Model 6-51160
40 cycle
40-50 Wcms
Size

4"x5 26" Operates
® Curling Irens ~ ® Smoll Dictating Mochines
® Radios ® Test Equipment, etc.

® Turntables @ Portable Phonographs

TravElectric

Senior
Model 6-1160
60 cycle
35.40 Watts

sl 5LIS‘

Operates

Size 24" x2 2 x4 2"
® Test Equipment @ Short, Long Wave Rodios
® Turntobles
@ Lights

@ Portable Phonographs
® Electric Shavers, etc.

ﬁﬂedrlc

Midget
Model 6-11160
60 cycle
10-15 watts

1073

Size 2°x2"x3%"
Operates Test Equipment, All Electric Shavers

Fully Guaranteed

See Your Jobber or Dealer

TERADO COMPANY
MFRS. OF PRECISION EQUIPMENT
1068 RAYMOND AVE. o ST.PAUL 14, MINN.
In Canada write: Atlas Rodio Corp., Lid.
560 King St. West, Toronto 28, Ont,
Export Sales Division: Scheel International, Inc.,
4237 N. Lincoln Ave., Chicago 18, Il U. S, A.
Cable Address—Harscheel
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again the difference in potential across
the solenoid terminals will permit less
than one milliampere to flow at which
time the relay again opens and re-
peats the cycle. The cycle may be
varied by potentiometers R. and K.
which change the charging and dis-
charging time for the condenser. The
circuit is shown in Fig. 6A.

The relay used in the nest circuit
is the same type as RL, in Fig. 1.

“Timothy's” nest is of simple con-
struction. A 1° x 1' fiberboard roof
is supported by 1”7 x 1”7 x 10" wooden
pillars. A cigar box above the roof
houses all the electronic equipment
associated with the nest. A wire is
secured by staples to the pillars in
such a manner as to be just high
enough above the floor io contact
“Timothy's” tongue. The other end
of this wire is attached to the recti-
fier supplying the switching action
for the light as shown in Fig. 6B. A
fiberboard base 3' x 3 is coated with
aluminum foil and the other side of
the a.c. line is attached to this tloor
through a 500,000 ohm resistor. Thus, as
“Timothy” enters his nest, the ground
wire of his body makes contact with
the floor of the nest and finally the
tactile tongue touching the suspended
wire fills his condenser stomach to
the brim. A 500.000 ohm, 'z watt re-
sistor should be connected in series
with the rectifier and charging wire
to avoid a serious electrical shock. It
is advisable that the nest be carefully
guarded from the children as the ex-
posed terminals might shock them
even slightly and this is an undesira-
ble condition. For daily play, “Timo-
thy's” work-play control tube is dis-
abled (V:}) and he will follow the
children about the room or outdoors
without requiring a nest or experi-
encing a single pang of hunger! |

The Shell 5

“Timothy's” shell is a shaped chick-
ecn wire form and paper maché cover-
ing which is painted and secured to
“Tinmothy’ by means of a central sup-
porting pillar of wood or metal. Actu-
ally, “Timothy’s” support for his shell
is a discarded i.f. can. This offers a |
broad shell support while the two
screws which normally sccure the can
to a metal chassis offer the requisite
rigidity.

The layout of “Timothy’s” circuits
is optional and arc constructed as sim-
ply as possible. The vacuum tubes
as well as the turn relays in the
turtle were mounted in the cart body.
The other functional relavs were
mounted on the platform above the
cart body. The platform consists of
4+” plywood fashioned to the perimet-
er contour of the cart hody.

“Timothy” is an initial experiment
in self-containcd control systems. He
can be improved upon by increasing
his powers of perception. By allow-
ing him to have variations of tactile
sense, his ability to recognize and re-
member shapes, temperatures and
even taste is a distinct area of im-
provement, These senscs will open a |

wwWw americanradiohistorv com

EXPERIMENTERS'
SPECIALS

CATHODE RAY TUBE
REJUVENATOR

Don't throw away otd picture tuhes
wihth low brllll.-mce Restore brignt.

ness to 9 months, Install In 30
seconds — no lools,  Sve page 82,
KTN. October 1952 For parallel

AC filament circulta. 2
Speclal, each .

Dealer quantity Drltu on request.
Regular List, $S

RESISTOR KIT

Carbon deposited resistors
on ceramic form. German
manufacture.
resistors, 11 ef
values as follows in 9
compartment hinged cover
wype plastic box: 100 onm
179 watt; 820 obm 1 watt;
2300 onm l/z wnu 1700
ohm 1 8200 ohm 1
: hm L \\nu

[ TVIV, o hm 13 wat
hm watt;
1,000 klta avallable.

470000 onm g watt.
.r\ct now
peclal Price, $1.98 per kit.
Potentiometer—Clarostat—1000 ohm. 2 walt, Shaft ex-

tension 132" X34~ diam... special, 4 for $1.00
Potentiometer—Hardwick—100 ohm 25 watt,
Each $1.a5
Each 2.95
TY4—BSc:

Only

Rheostat—IRC~35 ohms, 50 watts. . ... g
Radio Tubes — 6H6—50¢; 6SNIGT—65¢
INT—75¢c; 7F7—6Sc.
Dynamotors—Winco 41S6—input 183 V. UC @ lB amps.
Qutput 250 V. DC @ 60 mlits and 300 V. DC @
225 mills. Bw" 1g. % 4%" diam.
Stock rR-T Price cach $6.50
High Veitage Dynamotor—W.nw 602—Input 24-28 volts
DC @ 27 amps. Oulput 1100 voits DC @ 400
milts. 117 1g. X 54" dlam.

Stock -lnza ....... . +...:Price cach $6.95

Don*t overlook gur previous ltTV advertisement: when
ordering.

Write for free cataloxue of Electronie,
drauiic and other equipment.

Prices F.Q.B. Paterson, N. L.

Alrcraft, Hy-

Minimum order $2.00.

INCORPORATED
4 Godwin Ave. Paterson, N. J.

ELECTRON
TUBE
TECHNICIANS

We now | To qualify for one
have ! of these openings
several openings | you should be
ﬁ),- , experienced 1n
technicians | ¢vperimental work
to work in the for research u_nd
fuf)rr'('ulion development in
vacuum tubes,
and

which includes the
tields of mechanics,
electronics,
chemisiry and
high-vacuum
techniques.

processing of
advanced 1ype
elecrron tibe
research
models.

ADDRESS RESUME OF TRAINING
AND EXPERIENCE TO

HUGHES

RESEARCH AND
DEVELOPMENT LABORATORIES

Technical | CULVER CIT
Personnel | LOS ANGELES COUNTY,
Depariment | CALIFORN(A

RADIO & TELEVISION NEWS
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completely new system of clised con-
trol. The interaction and corabination
of these controls in a system as simple
as that indicated in *“T mothy's”
original control circuitry makes a
self-controlled electronic robot a dis-
tinct possibility and an jatriguing
prohlem in cybernetics.
Acknowledgement is gratefully made
of the help of Edward Jac;ack and
Fred Tulley for their frequent con-
sultations on the mechanica: devices
incorporated in “Timothy.” {30

RADIO CLUB ELEC'TS

OHN 1. Bose was re-clected president |

of the Radio Club of America for the
1953 scason. Serving with hiny will be
Ralph R. Bateher. vice-presicent: Jo-
seph Stantley, treasurer; F. 11, Shep-
ard. Je.. corresponding seeret ey : an
Frank A. Gunther, recording saerelary.

Ernest V. Amy, Edwin 11, Arnmslrong,
George E. Burghard. Alan Hazeltine.
Harry W. Houck. Jerry Minter, and
ltarey Sadenwater were electel o the
board of directors of the elub for this

year, — 50 ]
ANTENNA ORIENTOR
By ELMER C. FISCHER |
N HANDLING one-man anteana in-

stallations where orientation s a erit-
ical operation, the author has found an !
anteana rotator of the tvpe the Udrives
from the bottom end of the nast te
be a very valuable aid.

The votater is elamped 10 a stab
muast that can be fastened 10 the chim-
ney mount brackets with larze “U”
holts or merely tied on with elotheslinge.
(In other 1vpes of installations. the
stub mast is nierely aflixed 1o the braek-
ets to be usad for the antennae mast
and some temporary support nay be
rigged up for the antenna.)

After the rotating cup is fast ‘ned o
the antenna mast the brackot bolis
holding the mast ean be  poosened
envigh 16 allow it to tarn.

\ temporary cable is then rur to the
control box at the reeciver loeat on and
the antenna can he oriented very pre-
cisely in short order.

Tighten the bracket bolts. cemove
the stnb mast and rotator. rotl up 1he
cable, and the job is done, 50—

How antenna can be oriented by ones man.

) § -
LARGE "U" BOLT —
OR ROPE —]
STUB MAST o |
-
e 4 ‘
ANTENNA | ¢
ROTATOR ]
A
I
CABLE DISCONMNECT ]

CABLE T0O
RECEIVIR
LOCATICN

GOING MOBILE? CO-AXIAL 6
VDG RELAY., JFPT:. WILL HaNDLE

UP TO 75 W, RF,
uses standard co-ax connectors. Send your

order in today b'cuz they'tl go ss 15
like hot cakes. Prepaid...... L]

MOBILE VHF ANTENNA MFD. BY G. E. 152-162
MC, complete with 12 fi. RGBBU Coax able,
removuable antennu rod, mount, 8318P (PL-259)

Coax conneclor, installation hardwure $2 45
and instructions. Special, only n

NOVICE 115V, 60 CY PWR SUPPLY KITS

A ;')I(/)\Dc;'(_‘;‘r 95( 2M A )(;";vx%‘i\il}‘[") EG:}B Ny 100
3 en);

Vlgﬁpncihfm ..... S 36-50

B Plate trunsformer 740VCT 305 MA: 5V 6A x
8.3V BA dual fil, transformer; 4.6 {IY 310
MA chokes (2 eu.); 8 x 8 MFD $|2 50
600 VDC oil capacitors. ... . " .

IDEAL KIT FOR NOVICE X-MITTER. Truna-
former RRO VOT @ 125 MA, 2.5V 3A., bV
3A, 6.3VCT 3A. 7 Y 126 MA choke (2 ea.),
Dual 8 MFD 600 VDC oil cap. Chassis, UG
jle\\'ekl. Tog. Sw.. Line ¢ord. Fuse post. Bleeder,
llook up wire and Schematic.
Onle : $15.95
D 740 VOC @ 225 MA Pwr Supply, iden! for
" powering from one source ARC-5 X-Mitters
or any 150 Watt rig. Transf. 50-600-0-600-
750 VOC @ 225 MA, 6 HY 250 MA choke
(2 ea). 6.3V 4A x 6.4V 4A Fil. Transf., 2
MF 1.5 KVDC aund 4 MF 1 KvVDC oil cap.
;’1\’ 4A Fil. Transf. chassais, EI(‘;G\', bleeder
ewels, Tog. Sws, line cor o
Schematic. etc. Onl 0 - $29l50
FREE TELECRAPH KEY ON REQUEST WHEN
ORDERING € & D KITS. For Hmlited time only,
act now!

0

CHOKES
9 IV 95 MA, cased. .. ... ., . $8.15
15 1Y 100 MA, cased. .. ... . 1.95
10 HY 200 MA, cased. .. ... ... 2.75
15 1Y 250 MA, cased. . 3.758

|_5 HY 300 MA 70 OHMS, 2 FOR $4.95 |

8 HY 400 MA 116 ohms, cused $5.59
6 HY 500 MA 35 ohms, cased ¢ . 7.25
05 HY 3A 1 ghm . 2.95

Now! HANDLE UP TO
90% OF TV TROUBLES

1 by the easy

PICTURE
ANALYSIS
METHOD!

Cut hours of tedious TV trouble-
shooting to minutes! Make repairs
twice as fast! Operation of Ghir-
ardi’s new PIX-0-¥1X TV
TROUBLE FINDER GUIDE is
simplieity itself. Covers alf TV
receivers.

Jdust turne dial untll actual TV
screen photo appearing In I'IX-0-

PIX 0 le FIX ‘weindow'™ matches distorted
= S picture on set being repaired. 1'IX

O-FIX then gives you all possihle
Tv TROUBLE causes for thls trouhle and just
FINDER GUIDE

where in the receiver they are
By
Ghirardl & middieton

'|l‘°"“

-
rreeoth ¥
-

likely to be found. But that is
oniy the berinning!

WHAT TO DO—

HOwW TO DO IT
Step-hy-step repalr  instructlons
follow, Components likely to be
faulty are specified. Quick tests
are outllned. P'IN-Q-FIX guides
you every step of the way!
Remember! PPIX-0-FIX is NOT a
*‘fix-it-yoursell'” gadget for com-
Covers 24 common sumers. It is a truly professional
troubles identified by deviee for servicemen, apprentices
actual screen Dphotos and students—prepared by two of

. the nation's foremost service in
« * ® 190 possible {strycrors—-A. A. Ghirard) and I
canuses of these trou- (i Middleton,

cerver stave ar section MONEY BACK IF YOU'RE
NOT SATISFIED!

where they are most

likely to occur,

S _by. Simply pin a $t bill to this ad.

stop r.e,,fe?'::w'%yr Mail with your name and ad-

thess troubles, dress to the publisher, If not
satisfactory, return PIX.O.FIX

v eaudiPO 2ords in 10 days and your $I will be
refunded promptly, (Price ous-

in WCAUSE AN D
DY iscolionl 4o side U.S.A, $1.25 same money-
back guarantee).

show sxactly what to
do,

Dept. RN-43, RINEHART BOOKS, Inc., Technical
Div., 232 Madison Ave., New York 32, New York

April, 1953
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YOU SAVE AT POLY-TECH

NEW w.E,
I"ih quality, single button
mi

r?d o telephone
tions.
BOXED each .... 8-50

DESK MICROPHONE
(#£1120-DA).

1N34 DIODES
LIMITED QUANTITY

'ln(: only. .. . 33195

OIL CAPACITORS
2 mr

C, press to talk sw.,

Ferfecl for
commerclal
installa-

NEwW

GE CONSTANT VOLTAGE
TRANSFORMER, 115V
1o% output at 30 VA, In-

nul:!ﬂo-lgq \'acrttm c;:bg"
X X 0 - rubiber dom 2
cord & plug, receplacle ,‘ M: gggg “,’gg 1 ,:,’59
output. wt. 7 i1bs. Primary 2 MF 2000 vpC 2.9%
isolated from secondary 4 MF 2000 vDC 550
2 $7.95 8 MFf 2000 vOC  7.50
eicliry 3 =y b .5 MF 2500 VOC  2.15
.25 MF 3000 vDC 296
g MF 3000 vbC 318
F 4000 vD 9.93
g jor 92,28 4 MF 4000 VDG 1350
0A3 'VR?S  2far 2.60 SIEIsooovDe Taive
083/VRIO 2 for 2.40 2 MF 6000 vo&  12'533
O0C3/VRIOS 2 for 2.60 T MF 7500 voc Nas
0D3I/VR1IZG 2 for 2.30 25 MF 15KV DE 5508
RAGY for 2.90 “1WF 15Kkv DE 239
304TL 2 for 17.95 -
559 2for 1.a5
807 2 tor 3.5 Isolation or Blas Trans-
8661 2 for 3,10 former. Prim, 117V, Sec
954 240 .25 135V TAP, 8.3V sl 95
8011 2or (99 3sw ] B

115V FILAMENT TRANSFORMERS 60 CY
2.3 VCT 10A. 10 KV Insulation 3 - -$4.50
5V 44 2.5 KV insulation S -« 1.99
5.0 V 6A. 6.3 V 6A 3.95
50 V 12A, 2.5 KV Insulation 5.95
5.0 VCT 20A. 2.5 KV Insulation 6.85
8.3 VCT 3A. 2.5 KV Insulation 2.25
6.3 VCT 84, 2.5 KV Insulation 3.15
8.3 V 10 . 3.95
10 VCT. 10A. 2.5 KV Insulatioh, cased 6.00
Dual 25V 1 Am .. 1.95

14.7 V 5004, 250 V Primary [lll3als50

115V POWER TRANSFORMERS 60 CY
6i .

8 to 83 vV lalf
02A

.oV gA. 2
6.3V 44,

740 VCT 183 MA . 5.9%
800 VCT 200 MA. 5V 24 3.9%
680 225 MA z.95
750-600.0-600-750 VDC 225 MA - 11.%0
3800 VCT 350 MA . o - 29.%0

POLY TECH

Dept. D-3, 912 Dawson St., New York 59, N. Y.
Send tor Bulletin
MUrray Mill 6-2650

FREE — the latest issue of

TV and ELECTRONICS ,!

NOTES™. 1t presents 7 y

IMPORTANT FACTS EVERY
SERVICEMAN MUST KNOW as0.

"UHF

Vital Serviceman's information regarding
lustallation, Reception, Converting exist-
ing Sets, Tuners, etc.

vFRINGE AREA

RECEPTION
How to get bess results at lower
costs, improve performance, AND—
OTHER IMPORTANT SUBJECTS

Get this special FREE copy, or for regular sub-
scription to “TV and Electronics Notes™ send S0c.

Fm—= RUSH THIS COUPON NOW mm -y
1 TRANSVISION, INC., NEW ROCHELLE, N. Y. pept. RN [}

§ O Send FREE, the latest issue of “TV and Elec- 8
] tronics Notes” on UHF, Fringe Area Recep. erc, §

§ O Enclosed find 50¢ for regular subscription. @

(|
: Name []
§ Address 1
1 Ciy State 1
-l-------------------‘
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HARVEY

The House
of Audio.

THE ORIGINAL WILLIAMSON

HR-15 AMPLIFIER KIT

N, 5

ANKRIVERSARY
YEAR

The famous, original Williamson HR-15 . . . still
accloimed the teader . . . in kit farm, with the
Partridge Quiput Tronsformer specified by William-
son in his original design. Assemble this kit., and
in 3 hours ar less, enioy the finest sound you ever
heard. Qperates from a tuner. phona-preamp,
crystal pick-up, or ather signal source. Absalute
gain is 70.8 db with 20db of feedback. Frequency
response: £ .5 db, fram 10 1o 100,000 cps. Out-
put impedances to motch oll speakers fram 1.7 fo
109 obms. Kit is complete with 5 tubes {1.5V4,
2.65N7, and 2.5881 {or 807 if requested), 2-
Punched Chassis, 2-Resistor Mounting Strips, Sock-
efs, Portridge WWFB Outpu) Transformer, Assembly
Instructions, and All Other Necessary Parts for
Amplifier and Power Supply $76.50
PARTRIDGE OUTPUT TRANSFORMERS
Available Separately. WWEB £26.00

NOTE: HR-15 may be had with British
KT-46 Output tubes for $3.00 additional.

R-J
SPEAKER

| ENCLOSURES

FLOOR MODELS

Designed for use with ANY
12 or 15 inch speaker, this

1 new sensation in high fl-
delity has no counterpart in anything available
today. The R-) is a new corcepl. Large enough
only to accommodate the speaker, it reproduces
tones to the lowest limits of audibility, cleanly
and without hangover. The R.J is the amaling
solution to the problem of space versus quality.

Model FM (Mahogany) ... $49.95
Model FB (Blonde).........cccoocoenn 54.50
Model F15UM (Unfinished Mahogany)

157 only ......... —

Specify for 12 ar 15 inc

y WHARFDALE

Super 12-CS-AL
12-IN. LOUDSPEAKER

Generally regarded as one

ofthe finest British speckers,

the 12-CS-AL has a remark-
ably smooth response frem 30 ta 18,000 cps when
odequately baffled. Extremely low cone resonance
reduces transient distortion to on cbsolute mini.
mum, and contributes to clean, fundamental bass
without “boom’, High frequency response is free of
harsh, strident aquality normally experienced in
sharply pecked upper registers. Nominal Impe-
donce is 15 ohms; Power Hondling, 12 wolts;
Weight, 18V, Ibs.; and Cone Resonance
between 35 and 45 ¢ps.. 56195

speaker.

NOTE: Prices Net, F.O.B., N.Y.C.
Subject fo change without notice,

RADIO COMPANY, INC.
103 W. 43cd 81, N.Y. 36, N.Y. * LU 2-1500
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HE television service business is
| ¥ probably the nation’s number one
opportunity for alert, aggressive in-
dividuals to establish businesses of
| their own. It is a field in which an
| ingenious, ambitious man can start in
a small way and expand the business
to the limit of his capacity and capa-
bilities to manage it.
| While it is basically a technical
| activity, a nontechnical businessman
who possesses managerial ability and
has a flair for sales promotion can
build a stable, profitable business out
of it. Some of our most successful
radio-TV service businesses are owned
and operated by men who are not
technicians. These men, because of
their managerial qualifications, are
able to employ good technicians, pay
them more money than they could
make working for themselves, and di-
rect their work so they arc able to
produce more income from their ef-
forts than if they were working on
their own.

But these business opportunities
that abound in television service more
often than not prove to be treacher-
ous quicksand to the technician who
branches out on his own. Most men
who are attracted to television serv-
ice as a means of livelihood are bas-
ically hobbyists or experimenters at
heart. They like the idea of match-

|
. equipment store in Dayteon, Ohio.
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DI0-TV
Service Industry News

\ AS REPORTED BY THE
TELEVISION TECHNICIANS LECTURE BUREAU

ing wits with the intangibles of elec-
tronic eircuitry and thev feel when
they go into the service business their
technical skill and competence will
pull them through.

The first yardstick anyone can use
in measuring a service operator’s busi-
ness acumen is how he prices his
lahor. If he operates on the theory
that he must keep his service charges
low hecause his competitors’ prices
are low he is not a service business-
man: he is a technical tinkerer. If he
were a businessman he would have an
operating blueprint or blan which
would provide a definite basis for de-
termining the income he must have
from labor in order to pay his over-
head. his suppliers. himself a worth-
while salary. and to provide a surplus
when business is good to tide him over
the periods when business is bad.

Very few service business operators
bother to develop an operating plan.
That's why the failure— business mor-
tality—-rate is so high in the television
service business. During the summer
of 1951 when the television service
business hit rock bottom for about
four months, 21 out of every 100 went
out of business.

TV Service a Retail Business
The grocer sells foodstuffs to keep
human machines running: the TV serv-

One view of the customer's service section of SREPCO’s new parts, supplies, and
All stock shelves can be quickly replenished

from reserve supplies directly behind each battery of shelves. Completely depart-
mentalized, this carefully planned store layout permits rapid order handling.
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ice businessman sells time, know-how,
and parts to keep an acce)ted, im-
portant information-entertainment
machine in operation. As time goes
on, good television viewing may be-
come just as important to the average
person as the foodstuffs he needs to
keep his hody in operation.

The successful operation »>f a TV
service business requires tle appli-
cation of planned managerial dirce-
tion the same as any othe'r retail
business. It needs more sules pro-
motion than the average busicss that
handles the so-called necessities of
life. The rapid growth of communi-
ty newspapers in metropolit.in arcas
proves how independent grocers, drug-
gists, and other small retailars have
grown up in their knowledge that
they must advertise and meichandise
their business and the thirgs they
have to sell in order to stay in busi-
ness against chain store con petition.

A businessman in television service
has any number of professionally-pre-
pared sales promotion cempaigns
available to him at ridiculously low
cost. Practically all of the m: jor tube
companies have had their ad ’ertising
agencies prepare really brill ant ad-
vertising material for independent
service operators. Any radic service
businessman who will use such ma-
terial regularly and consistertly will
build business volume. When ¢ service
operator carries out a planned business
building program he is rumiing  his
business; when he depends on the
whims of customers to call him for
service his business is running: hin.

The standard reason service opera-
tors give for not using dir2ct-mail
sales promotion material is that they
haven’t the facilitics to address and
mail cards.

In practically every city in the
country today there are businesses
that specialize in circulating adver-
tising material either througl house-
to-house distribution or by m:il. As-
sume you have a service bus ness in
the northern section of a city of one-
hundred thousand populatios. You
want to get vour message into the
hands of five thousand homes in the
vicinity of your shop every month.
Here's how you can get out a nonthly
business-building postcard promotion
without having to do any of tlie work
involved:

Look up a lJocal mailing ccmpany.
They will have a list of addrisses in
your area made up from the jatest
telephone directory. Chart out for
them on a city map the area ycu want
to have blanketed with your promo-
tion.

Call on vour parts distribuior and
look over the postcard mail caraipaigns
that are available from tub: com-
panies. Select a campaign t! at has
SiX to ten cards available. P ace an
order to have five thousand cards, im-
printed with your name and e ddress,
delivered to you monthly. These gov-
ernment postcards, carrying striking
copy and imprinted with your name
and address, will cost you only about
$2.50_per hundred on an average. The
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4235, Wrightwood Avenue » Chicage 39, lllinois

KESTER SOLDER COMPANY

Newark 5, New Jersey » Brantford, Canada

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,

With the NEWEST
‘JUMBO RAD (IO
PARTS KIT™ . .
A "GOLD-MINE""
of inventory odds
& ends including:
CONTROLS,
SOCKETS, RE-
SISTDRS, CON -
DENSERS, WIRE,
COILS, ang
MUCH, MUCH
MORE!! Shpg. wi.
20 Ibs.

1.a9
.69
.69
98

ANTENNA (SCRS22), ...
L 80X . less kgl 11
. dbie Ipped rd; 1 1]
ANB-M-C1 MAGNETIC mMIKE i pLag € -
== U2STH ANNIVERSARY SALE!! = e o
SPEAKER REPLACEMENT pARTS SPECIAL

K1t & Instructions < = P Eicemin g . 2.49
{'BOTH CONE & REFAIR KITS FOR ONLY. 3.9%
|_{Your Free *‘Speaker Parts Manual®® Now keady)_J

BUYS on UNIVERSAL REPLACEMENT CONES |
: eS8 volce colls . .
| 47x6~ ovat: 1167 1D." .. 12/31.00: 100/55.95 I
47 0.D: 9/16” 1D 15, 1.00: 100, 4.95
| ¢ 0.D.; & 2/ 1.00: 100/ s.95 |
3} 1.00; 0G0, 3.a9
| 8- 1.00: 100/ 5.95 |
T 1.00; 100, 6.95
I Sei * 0D...ea. .09 |
. X .D. L....ea. .09
.5 ;4 1347 O.D..ea. $0.09; 12, 1.00 ]
I Flag, & ;2 “0.D.ea. .09; luo‘ 5.95
REPLACEMENT CONE KIT . , 47 o |3
] incl. frec-vdge. Less voice colls, |2 aswsud. 1.98 I
SFEAKER REPAIR KIT Professional as- *
| sortment of: Hings. V.¢. Forms. Felt, |
' Spiders. Chamois  Lthr., Cement. Shim I

60 TV DEFLECTION YOKE . . for 10BP4

12LP3. 1GAPA e ceaess .51.29
RADIO HAROWARE THEASURE . FULL LB,

CAN of: Nuts. Serews. Lugs. Washers, ete. 89
SOUND POWER PHONE UNITS . use #s mike

or revr. to A0 ft. Melal cased. ea, $1.95; 2 3.49
DYNAMIC HEADSET & MAND MIKE ‘press-to-

talk Mk IL. brand new. orig. carton.... 3.95
C"BARGAIN  KITS® MOULNEIY BAKELITE

CONDENSERS (Mlcamold). ommf-, 2mfd,

200-6U0V. 30 hrstd, —$1.98; 100 assld. 2.98
BRACKETS & CLAMPS hnndy assortment for

the servicer & bunllder. Kit of 70 asrsid.... .98
MICA PADDERS.-TRIMM s 1 B, . .89
CARBON RESISTORS . 1.98

< 15-2W, Full l(l;nlﬂl. 100/

TTALNICO MAGNETS' . powerful Bar. RBlock,
b 1 0 f 1) Dsatd, ..., 1.58

f I
J

U."" Hod, etc.  Klt o
ROTARY SELECTOR SWITCHES. Kit of 6 nsad.

I 'DIRECT FACTORY SPEAKER REPAI(RS SINCE 1927
Untts |

SPECIALISTS ON ALL TYPES OF “HIGH-FIDELITY"
Min. order $3.00. 206% deposit red. on all C.0.D. 5
Full remittanee with foreizn Orders Please add suf-
ficient postage—excess refunded
67 Dey Street

lEu'n "E New York 7, N. Y.
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RADIO CORP. |

EVERY
RADIOMAN

Can Use These
SERVICE HINTS!

Valuable Manual Yours—FREE!

Every page of '‘How to Bim.
PHIY Radio Repairs™ 1is
packed with on-the-bench,
practical |deas, Contalns
photos. eharts, diagrams—
no Aulf—no vague theory, In
plain every-day language It
wives you priceless sugges-

tions—new servicing ideas,
You'll use and benefit from
the expetience of expells.
Partlal 1ist of contents: How
to Locallze Trouble: liow to
Service Amplifiers: liow to |
Teat for Distortion: How to /.
Test Audio Cireuits: How to i
Test Speakers: How to Find
Faults in Oscillaters: How
to Test Radio Parts—and it's =
ail yours—FREEI No abllgation,

SEND COUPON OR GOV-
ERNMENT POSTCARD FOR
YOUR FREE COPY TGDAY!

FEILER ENGINEERING CO.. Dept 4-H-3
. 8D26 N, monticelio Ave., Skokle. 111 l
(Suburb of Chicago)
I Please RUS1I my FREE copy of ““!llow to Simplifs '
Rudle tepairs.”’

1

NAME oo ot e e asedll @6 A a B8 DB 35 S ot I
'Addrpn TR aw e . el el R e B0 0L E Bk . l
CI b s 0 @ NN W Zone. ... State..... I
"---------------‘
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SPINTITE

REG. U. 5. PAT. OFFICE

THE

ORIGINAL

WRENCH
WITH THE
SCREWDRIVER
ACTION

or

® ASSEMBLY WORK
@ REPAIR WORK

® RADIO

® TELEVISION

® INDUSTRIAL

@ AIRCRAFT

STEVENS WALDEN, Inc.

WORCESTER 4. MASS.

1548

mailing company will charge you
probably fifty cents per hundred to
address and mail five thousand cards
per month.

For only one-hundred-and-fifty dol-
lars per month a personal message
from vou will be put into the hands
of five thousand service prospects
every month. These interest-impelling
messages, written by experts and il-
lustrated by artists who know how
to capture reader attention, will keep
those five thousand service prospects
familiar with your business. They will

| know whom to call when a radio or

television set needs service.

In a recent house-to-house canvass
on home electronic equipment, inter-
viewers found that 80 out of the 100
TV set owners did not know what
service company they would call when
their TV set needed service. Seven-
teen of them said they would call the
dealer from whoin they bought the
set and mentioned the dealer by
name. Only three out of one hun-
dred mentioned the names of inde-
pendent service businesses as the peo-
ple they would call for TV service!

The lack of consistent sales pro-
motional activity on the part of es-
tablished independent service busi-
nhesses leaves a fertile field for ama-
teur and fringe service technicians. If
the independent service industry
wants to benefit from the excellent
advertising programs to upgrade set
owner thinking about service now be-
ing conducted by G-E and other manu-
facturers, reliable independent serv-
ice shops must identify themselves
with these programs. There is no bet-
ter way to establish blanket contact
with consumers than through planned,
consistent direct-mail advertising.

Direct Mail Campaigns

With the addressing facilities that
are availabie in most cities. postcard
sales promotional programs are ideal
for an independent service shop. The
average TV set user owns at least
three AM radios and a record player,
all of which will require service at
some time or another.

A direct-mail campaign permits the
service operator to focus his promo-
tion on the area that he prefers to
cover. It provides blanket coverage
of that area. As TV sets age and
require more service, a service opera-
tor with an average of twenty cus-
tomers per city block in his vicinity
can operate more economically than
one who averages one regular cus-
tomer per block throughout the city.

Concentrated promotion in a select
area within economical operating dis-
tance of a service shop can be accom-
plished through direct-mail promo-
tion.

G-E Receives FRSAP Award

In January the Federation of Radio
Servicemen’s Associations of Pennsyl-
vania met in Harrisburg. Pa., with
more than 65 delegates representing
twenty technician and service dealer
associations from surrounding states,
to honor the General Electric Com-

WwwWWwW americanradiohistorv com

pany at a presentation luncheon.

The annual FRSAP award was be-
stowed upon the General Electric
Company “for their initiative in pro-
viding a public relations program on
behalf of the independent television
technician.”

The award was accepted by John
T. Thompson, sales manager of the
G-E Replacement Tube Department,
on behalf of the Generul Electric Com-
pany. In his acceptance speech Mr.
Thompson detailed the results of the
G-E 1952 public relations program for
the independent TV service technician
and presented an outline of the cam-
paign planned for this year. He
poinied out that the 1953 program will
help the entire servicing industry
both in creating a better and healthier
public opinion of radio-television serv-
ice and in helping service operators o
merchandise the commodity they have
to sell—-service.

Gordon E. Burns, field sales mana-
ger for the G-E Replacement Tube De-
partment, speaking for J. M. Lang,
general manager of G-E Tube Depart-
ment, presented an optimistic outline
of the tremendous future of electronic
servicing stemming from the indus-
trv's rapid expansion with uh.f. in
the immediate future followed by
color television and the expansion of
the art made possible by transistors.
Mr. Burns pointedly stressed the great
need for continued study on the part
of all TV technicians and stated that
the industry should provide suitable
training programs to help keep tech-
nicians abreast of technological devel-
opments.

Bert Bregenzer, head delegate of
the Pittsburgh Radio Servicemen’s As-
sociation in FRSAP, made the presen-
tation of the Federation's award.

Phono Industry Plans

The Record Industry Association of
America and the Phonograph Manu-
facturers Association have teamed up
with the RTMA to form a joint com-
mittee to develop a program to revital-
ize public interest in recorded music
and plavback equipment for home use.

During a frank discussion by mem-
bers of the joint industry group at
their first meeting. it was hrought
out that the program should encom-
pass a “mutual assistance pact” by
the wvarious industries represented
with the aim of increasing sales of
records and recording apparatus, in-
cluding radio-television-phonograph
combination sets. In this connection,
it was revealed that approximately
fwice the number of set manufactur-
ers will include phonograph combina-
tions in their lines in 1953 as the
number who offered this type of
equipment in 1952

At the next meeting, the joint indus-
try group plans to discuss methods of
cooperation in a proposed test cam-
paign of RIAA to increase sales of
record players and records in a spe-
cific city this fall. RIAA is tenta-
tively planning to promote this cam-
paign in Buffalo, N. Y. during a
three-week period in Septemher,

RADIO & TELEVISION NEWS
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It is apparent from the information
developed in several reccnt surveys
that the public’s interest in home rec-
ord reproduction has drcpped to a
very low level in television areas. The
public will probably have 0 be given
a good, strong treatment of hi-fi in-
doctrination to recapture its interest
in recorded music,

College TV Service Seminar

Ten member-companies of the
Radio-Television Manufac urers As-
sociation contributed equi)ment and
personnel for use in a television serv-
ice technician
cently conducted at the lowa State
College at Ames, Iowa. The industry’s
activities in the seminar were co-
ordinated by W. L. Parkinson of the
General Electric Company. a former
RTMA Service Committee chairman.

training seminar re- |

The course, which was supplemen- |

tary to the present training offered
by other schools and the industry,
was limited to 50 experien-ed televi-
sion service technicians. Ii was con-
ducted as part of the activities of
the Engineering Extension Service at
Iowa State College. A one-week break
in the two-week course was provided
so that students could attend with-
out too much interruptior in their
regular business activities.

RTMA member companies partici-
pating in the seminar included: Gen-
eral Electric Company, Alien B. Du

AMont Laboratories, Inc.; Capehart-
Farnsworth  Corporation: Motorola
Inc.; Crosley Division of the Awco

Manufacturing Corp.; Philcc Corpora-
tion: Howard W. Sams & Co., Inc.:
Sylvania Electric Products 'nc.; John
F. Rider Publisher, Inc.; and the Radio
Corporation of America.

Educational Television

Dr. W. R. G. Baker, vice-president
of the General Electric Con pany, re-
cently urged the adoption of a system
of educational television in IJew York
State as an economic necessity vital
to the security of the United States.

Dr. Baker told the state commis-
sion on educational television that “if
the great state of New York does not
take the leadership in settiig an ex-
ample for the other 47 states, the
benefits of effective educatiunal tele-
vision may be lost to the naion.”

Television channels which were set
aside for educational televis on carry
a "time” element in the a locations
plan. In setting aside certiiin chan-
nels for noncommercial use the Fed-
eral Commmunications Commission
stated that if action was rot taken
to build and operate stations on these
channels within a reasonabh.e period
of time they would revert to the
status of channels available for com-
mercial use.

Although Benjamin Abran S, presi-
dent of the Emerson Radio < Phono-
graph Company, and the Fo'd Foun-
dation both set up substartial en-
dowments to encourage the construc-
tion of stations for educaticnal TV,
interest in the development of these
stations has been lethargic.
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IT’S TERRIFIC!

sodi el t 3 Abad

NN

MODEL 470

BOOSTED VERT. SENSITIVITY: .
10 mv rms/in.

EXTENDED FLAT FREQ. RE-
SPONSE: 10 ¢ps—1 MC  ==2db).

3-STEP FREQ.-COMPENSATED
ATTENUATOR; cathode fol-
lower input.

INTERNAL VOLTAGE CALI- .
BRATOR; dir.-cal. screen.

Lafayette Radio

FAMOUS IN RADIO FOR 32 YEARS

PUSH-PULL SCOPE

EXTENDED SWEEP RANGE:

1S ¢ps—100 ke,

« INT. POS.
& LINE SYNC.

e ON FRONT PANEL: sawtooth,

60 ¢ps outputs; intensity

mod. & ext. sync inputs.

VAR. PHASING of int.

60 cps sweep.

DIRECT CONNECTION

TO CRT PLATES.

0000

57995

Factory Wired
$129.50

ORDER NOW!

For full specifications
on Model 470 ond the
complete EICO line,
write lorlotestcotolog.

OR NEG., EXT.

NEW YORK 13, N. Y., 100 Sixth Avenue
BOSTON 10, MASS., 110 Federal Street
NEWARK 2, N. J., 24 Central Avenue
PLAINFIELD, N. J., 139 West 2nd Stree?
BRONX 58, N. Y., 542 East Fordhom Road

HWANTED!!

In order to supply government and indus-
trial requirements, we are paying top dollar
for all types of radio and electronic surplus.
We specialize in test equipment and com-
plete radios, such as:

APA, APN, APQ, APR, APS, APT,

ARB, ARC, ARN, ART, ATC, BC,

DY, I, IE, LM, MG, PE, PU, SCR,

TCS, TN, TS, ond many others.
WE ESPECIALLY NEED: APAI0, APNS9,
APR4, APS4, ARCI, ARC3. ARTI3, ATC,
BC221, BC342, BC348, BCsII, BC72I,
DY12, DY17, 1100, LMI0 to LM 18, MG 49F,
MGI149H, PU14, R5/ARN7, R5A/ARNT,
SCR718C, TCS, TNI16, TNI7, TNI8, TNI9,
TN54, TS3, TSI3/AP, TS33, TS35, TS45,
TS75, TS76, TS102, TS147/UP, TS148/UP.
TSI173, TS174, TSI175, TS250, TS251, TS323,
(ICT. IF, 16, 5CT, 5DG, 5F, 5G, DG,
8G 115V. 60 c.p.s. Selsyns), and all types
of Hewlett Packard, General Radio Co.
Measurements Corp., Boonton Radio, Fer-
ris, Leeds & Northrup, and other test
equipment.

Please state accurate description, con-
dition, and your lowest price. Explain
modifications, if any. We pay freight
Chargesv

PURCHASING AGENTS, ENGINEERS,
EXPORTERS, INDUSTRIAL BUYERS, DEAL-
ERS. AND INDIVIDUALS, Please send us
your requirements.

WRITE FOR QUR LATEST SURPLUS CATALOG

PHOTOCON SALES

417 N, Foothill Blvd. SYcamore 2.4131
Pasadena 8, California RYan 1-6751

i to look or in
a record changer...

INTERCHANGEABLE PLUG-IN HEADS .,

UNIVERSAL SHELL
FOR VIRTUALLY
ALL POPULAR

CARTRIDGES

; CARTRIDGE
% ®~  AND ADAPTER

Universal head for popular cartridges
accommodates Audak, Astatic, Pick-
ering and G.E. Twist model. One of
the many features which make

GARRARD

Ghte Wortel’s Feseest

3 Speed Record Changer
Can be
used with
your
present
set.

Fully automatic with
automatic stop

Garrard Sates Corp. Dept. R-4
164 Duane St.. N, Y. 13, N. ¥,

Send GARRARD Fact Sheet,
Name..

34 n Address

3 net
less. cartridges. LC“L____E")L‘E.

State,
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opportunities
U BELL TELEPHONE LABGRATORIES§

A career for you with one of the nation’s leaders in research
and development in communications and military electronics.

ELECTRONIC TECHNICIANS DRAFTSMEN
ELECTROMECHANICAL TECHNICIANS

Openings require previous training at high school,
armed. service school, ot technical institute level and in ]

general 2 or more years of applicable industrial or
military experience.

Other positions generally open for experienced Wire-
men and Machinists for experimental development work.
Send your name and addrtess for application, telephone
collect within 100 miles for information, or visit us
Monday through Saturday. Evening interviews arranged.

BELL TELEPHONE LABORATORIES

WHIPPANY, N. J. (Near Morristown)

WHIPPANY 8-1000 EXTS. 326, 300
MURRAY HILL, N. J. (Near Summit)
SUMMIT 6-6000 EXTS. 3259, 338)

ﬂr—@m

RA\‘DIV Eréﬁcl_‘);EEEgmGz] no“T“s USED RECORDING TAPE (PLASTIC BASE)

$1.99 for 7"—1200 foot
1.09 for 5”— 600 foot
.69 for 4”— 300 foot
.29 for 3"— 150 foot

Plastic reels included with
all above sizes.

Radio engineering is a big tield. There’s room for you
in ft—itf youre good. Get first-class tralning at Indiana I
Tech. Intensive speciulized course, Inchuling strong
bass in mathematics and electrical engineering, ad- |
vanced radio theory am! design. television, electronles.
Modern lahoratories, lLow rate. Also B.S. DEGREE
IN 27 MONTHS in Aeronautical. Chemical, Clvil, Elec-
trical and Mechanical Encineerlng. _G.l. Government
approved, Enter June, September, December, March.
You cah earn Lart of your exbenses right here in Fort
wasne while you are studying

INDIANA TECHNICAL COLLEGE

Mone¥ cheerfuliy refunded if you do
not 1nd this tape cleanly erased and as
sl a8 new. (If yYou are ukerllcnl and
from Missouri send us 12c In stamps
and we'll roll you a sample.)

N mpt; lastic reefs in bo for casy

943 E. Washlnaton Bivd.. Fort Wayne 2, lndiana |:u:|.:g,p g"?mc: l"'-22¢:‘ 52-;::: 1';33:

I'lease gend me free Information on B.S. Enginecring ST, e Yy Imox EStIaR: e 42 e, SRS
Degree In 27 months as checked.

Radio-Television Aeronautlcal We carfy new recorders, recording blanks, tape. tape

Civil O Mechanlcal Electrical recorders, etc. at large savings, PLEASE INCILUDE

SUFFICIENT I"OSTAGE

COMMISSIONED ELECTRONICS CO.
2503 Champlain St. N. W, Washington 9. D. ]

ST, . ROXED
L ik T u B E s poourty e &

STANDARD Wit NEw Low PRICES  sRawp

0Z4 ....$ .54 SYIGT..S .39 8BASL ...$ .54 SF6GT ..$ .54 &W4GT .$ .54  12SQ7GTS .63
1B3GT .. .87 &6AB4 ... .81 § ol 3 SWHGT . .85 196G&G. 1.75
1L4 .... .45 SACY .. .98 6X4 ... 49 19718 ... .87
1R5 .... .59 BAGS5 .. .84 &4X56T . .43 25AY5GT 1.05
154 .... .76 SAG7 .. 1.19 12AT6 .. .47 25pQsGT 1.08
185 .... .84 6AH& .. 1.05 12A77 .. .76 J

12406 . |54 25L6GT. .54

174 .... .84 8AKS5 ... .88 1A - 35| 25ZsGT. ‘49

1U4 .... .89 8AL5 ... .50

W05 .... .61 &AQ5 .. .54 12av7 .. .88 3585 ... .81
1X24 .. .75 SAQ6 .. .49 3 12BAS .. .54 35C5 ... .81
394 ,... .75 BARS5 ... .89 8 e T YR 12BES .. .58 35L6GT . .81
3Q5GT . .72 &AS5 .. .82 46807 .. X 128H7 .. .82 | 35W4 .. .41
3%4 ... s5 8ATA ... .46 &C4 ... .49 8SNIGT. .69 12SA7GT .82 '35Z56T. .39
3v4 ..., .45 &AU& .. .54 68C5.... .57 8SQ7GT. .49 12867 . .61 5085 ... .61
5T4 ... 1.31 &AVSGT. 1.05 SCB& ... .65 &SR7 ... .49 12SH7Y .. .49 s50C5 ... .61
5U4G .. .54 SAVS ... .46 SCD6G . 1.29 8T8 .... .79 125K7GT .53 50L&GT . .59
tvaG .. .98 6B4G ... .98 SES .... .76 &V&GT . .57 12SN7GT .73 11723 .. .54

Many other types equolly low priced—include oll your tube needs with your order.

One of the largest stocks in the country!
Terms: 25% with order, balance C.0.D. .
All prices subject to change without notice. £.0.B. New York City. Mail order division.

i Y ision Materials Gorp.

125 Cedar St., New York 6, N. Y. * COrtlandt 7-4307
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In urging the development of edu-
cational television as a New York

| State project Dr. Baker said," We can-

|
|

not afford to discard what may well
be one of the keys to the most rapid
advance of civilization that this world
has yet witnessed.”

11e claimed that the country’s devel-
opmental research, both for industrial
and military purposes, is being ham-
pered by a shortage of trained and
educated workers, and that the gen-
eral cducation standard of the coun-
try is not adequate to keep pace with
the nation's rapid technological ad-
vancement.

“Beyond a shadow of a doubt,” he
said, “educational television offers a
means of increasing education, and in-
creased education means a stronger
economy.

“1f this nation is to withstand the
onslaught of the forces of communism.
we must make ourselves as econom-
ically strong as we possibly can. The
intellectual germ warfare of Marxism
can never be effective in a country
where the standard of living is high.
and where no sane man or woman
would consider exchanging his or her
birthright of a full, free life for a
mess of promises.

“For this reason,” he concluded.
“and for the reason that we must
maintain a strong economy if we are
not to fall under the weight of the
cost of continuing preparedness, I be-
licve educational television to be an
cconomic necessity and a means by
which we ecan bring added security to
this nation.”

Growth of an Industry

The tremendous expansion that has
occurred in the replacement parts
and equipment industry is revealed
perhaps most spectacularly in the
building of new plants by parts dis-
tributors in all sections of the country
to handle their greatly increased
volume of business. “Open House”
receptions by distributors to intro-
duce their customers and their sup-
pliers to their new huildings have
been commonplace during this past
year.

One of the most modern plants
visited is the building recently com-
pleted hy SREPCO, Inc, of Dayton.
Ohio, which was designed to provide
maximum service for their customers.
Onc feature of the new plant inter-
ested us particularly—a drive-by win-
dow where a service technician can
pick up an order previously phoned
in without getting out of his car or
truck. Brother, that's service! The
customers’ parking ramp around the
building will casily accommodate nine-
ty cars.

The new building plan includes a
meeting room which will accommo-
date 300 people. It has an entrance
independent of the main storerooms
so that service groups can hold eve-
ning meetings without the necessity
of opening the store.

Shortly after its official opening
SREPCO officials sponsored the Tele-
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vision Technicians Lecture 3ureau
lecture on u.h.f. television with Ed-
ward M. Noll as the speaker. Nearly
450 technicians and shop opo2rators
arrived to attend the lecture, which
literally taxed the capacity of tlie hall.

The company is planning to provide
its service customers with a 1egular
series of noncommercial lectures to
help them keep on top of ei-cuitry
and equipment developments i1 tele-
vision and electronics of interest to
the service industry.

TV Labor Charges

Service operators who attend the
TTLB meetings are intensely inter-
ested in the charts of standad TV
labor charges that have been prapared
by the Bureau staff. How to figure
cquitable lahor charges for thei: work
seems to confuse most technic ans.

Several major service organi:ations
set up standard charges for the vari-
ous opcrations that may have to be
performed in repairing or overhauling
a TV recciver. These schedule: were
determined from actual time studies
of these service operations performed
on a wide variety of sets with the
work done by technicians of virying
degrees of competence.

The Bureau has a limited quantity
of this schedule of standard labor
charges which was developed und is
being used by a leading TV :service
company. Service operators who
would like to have a copy of this
standard TV labor charges chart may
obtain one by writing to the 7elevi-
sion Technicians Lecture Bureat, P.O.
Box 1321, Indianapolis, Indiani and
enclosing ten cents in postage s‘amps
to cover cost of handling and m-tiling.

Epitor’'s NoTe: In writing fo bul-
letins and other material offered in
this depurtment be sure to include
vour address in your letter. We have
received several letters that did not

have the muiling address on zither
the letter or e envelope. ~30—
PHOTO CREDITS
Page sredit
I8 ddiddsiaiiah 3 ...I'hilee Corpo ation

9 (ler, 112 F .

Allen . Du Mont! Laboratories lue
49 (right)..... Radin Corporation of Arerica
90, gireion = orn -Radio Merchandise Sales Inc
51 {Fig. 2).... ... dFD Mtg. Co. Ine.
51 (Flg. 3A) . .Insuline Corporation of An erica
51 (Fig. 38) .... .., Redeleo

51 (Fig. M), .ouus. Walter 1. Schoit Co.
51 (Fig. 5) . 3 . .Cornell-Dubllier
31 (Fig. 6) .. 8 v -.Telrex
B (g 7)o - pwe .. TV Produets Co.
52 (Fig. 8)..... S YRE T .Trio Mf;. Co.
52 (I'ig. 9)..Technieal Appllance Corporatian
H2 (Flg. 10) b Gonset
52 (Fig. 11) Ward P'roduets Corporation
62, 63. 123 Channel Master Corporation
TO s - = e m v Laleinte Ejectronie: (ne.
137 (Fig. 12).. Snyder Mtz <Co.
137 (Fig. 13) o Freteo Inc
154. . Nt s e ...SREI'CO, Inc.

ERRATUM

In Fig. 3. page 45. of the February issue
(“Improving the Williamson Amplijiier”)
the junction of Ry R.. and R.. shoulld be
grounded.

April, 1953
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Remote Control
Model 10C4 . 30 Watt
Model 12A4 . 10 Watt

ment. Dept. RD-3

HAS ANOTHER SCION

Write for complete technical data, and be sure to listeri
to the NEW BROOK at your local dealer's Sound Depart-

High Quality
Audio Amplifiers

MODEL 4

BROOK ELECTRONICS, INC.

34 DeHART PLACE, ELIZABETH 2, N J.

GET INTO ONE OF THESE ||

GREATER OPPORTUNITY FIELDS

lectricityor
Radio-
Television

TRAIN IN THE GREAT SHOPS OF
E OLDESY, BEST EQUIPPED ‘
SCHDOL OF TS KIND IN U. s.‘

Come tothe Great shopsof Coyne in Chicago. Get
ractical training in TELEVISION —RADIO—
LECTRICITY — ELECTRONICS — vital in ‘

Defense Program. Prepare now for a hetter job in

Industry or higher rating in Armed Forces.

Approved for Veterans—finance plan—en- ‘

roll new. pay most of tuition later. Part time em-

ployment service while training if necded. Special
tultion plan for men of Draft Age.

FREE BOOK Clip coupon for Big Free Illus-
trated Book. No obligation. No
salesman will call. Act NOW.
8. W. Cooke. President A TECHNICAL TRADE
Y/ e R
[SCHO% Esta:llsheﬂ 1899 ‘
500 S. Paulina, Chicago
ELECTRICITY % TELEVISION
RADIO ¥ REFRIGERATION % ELECTRONICS

= A e e o o e e e e e e e

I B. W. COOKE, Pres.
COYNE School
500 S. Paulina St., Chicago 12, Nll. Dept. 43-85H i

Send FREE BOOK and details on:
O RADIO-TELEVISION O ELECTRICITY ]

|

|

| |
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ROD — 12”7 or 487 lengths
Dia, ¢ a8 Dia, ¢ e
1/8*  $.03  §.02 3/4% 80 320
3/18° .08 24 N 15 620
/4" KT a0 | /8" 200 800
5/167 .06 sa | e 230 920
3/8” 21 s¢ | 138" 300 12000
7/16" 30 120 | 12 330 (320
12" 40 140 | 1347 450 1800
5/8” 57 228 e 590 23.40
SHEET-masking paper both sides.
Thickness Size Price
/16" 127% 127 $250
3/32” 127 x 127 275
187 12" x 12" 300
3/18" 12" x 127 375
1/4” 127 x 127 4.40
/16" 12* x 24" 49
3/327 12" x 24" 5.25
1/8” 12" x 24" 550
3/16” 127 x 24" 7.2%
147 12" x 24" 8.25
1/32% 20 x 20" 7.75
/16" 24" x 24" 9.50
3/32" 24" x 24" 10.25
1/8" 24" x 24~ 11.75
3/18" 24" x 24" 14.00
/4" 24 x 247 16.00
5/18" 20" ¢ 20" 14.50
3/8~ 20" x 20" 16.00
3/8” 247 x 24" 23.75
12" 20" x 20" 21.50
172" 24" x 24" 31,88
5,8 20" x 20" 32.60
3/4" 20" x 20” 41.00
i 20" x 20" 56.50
TUBING — 127 or 48" lengths.
0.D. LO. 12 igth. 48" Igth.
/4" 178" $ .07 §$ 28
5/18" 318" .10 40
3/8” /4 a3 52
12" 3/8" .18 7
8" 1/2° 3 92
3/4” 5,/8” .29 I.16
T /8" 38 1.52
/

All prices F.O.B. our warehouse New York

LEEDS RADIO (CO.

75 Yesey St. Dept. A New York City 7

159


www.americanradiohistory.com
www.americanradiohistory.com

OR 274-N TRANSMITTERS
Braml new
With tube:
\\’Ilh lulx-s
tube:!

ARC.5 R 274-N RECEIVERS "
ke, ;29 '

L1053

Brand new

m'u i tubes. i.fso[l A 1 ‘
G- 1 mes.  Used.  Lews (ubox .
Mo 7 7 ARC.S PLATE MODULATOR. Excel.
BCQ C 274-N ‘Modulator. Less dynn- -
motor. Excel. €ory " . .
RACK FOR DUAL THANSMITYEN 274-N) 3 '
ACK FOR DUAL TRANSMITTEH ARC-5. 3 .
FRIPLE RECEIVER RAC E ()
DUAI. RECEIVER CDNTROL BOX. BC- -H)ﬂ
. ANTENNA un.nv with” 50 “§
n\m((l condenser. xeel, cond. . . [
COMMANO RE C IVER FLEX CABI.E d
912

t, | {
12_v. commaND RECEIVER OYNAMO- ,I'
INSTALLATION ' ')~

o
CDMFLETE AIRCHAFT
AvAaiILAB

-
‘S‘x:n-n VHF TRANSCEIER: Frc
’ PS-13 exeopt 12 V. system.
V. dynamotor. Al luhen. ctc

‘ PROP PITCH MOTOR: 24 YDC input ‘lkts

" VHF TUNunLE

LY
"‘BC IDGB nr BC- ll(‘nl

) Easily eonveried ta 2 meters. 110 V
# nput,  With power supply and 1'II tubes. Execel, ‘
. condiilon. © SPECIAL THIS NONTH . sosh
‘TP 3 SDUND POWERE EE-R FIELO PHONE: Latest

1 NEEDS NO NATTFRH' £

flas audible and* ‘
Brand mew. orig. box.
PER PAIR $B7.50

odel!
‘ vlsunl call.
i Each, $49.50.

‘ DYNAMOTORS 6 & 12 V. 4
| PE- 7:!- 214 Vv, in. 1,000 V. out. @ 330
o sed. eond., .... . .% S.95
“ PE- o1: 2 on 24 V. In,_ 400 V. @ 130 -\‘
(4 ma output. See Dee, '52 CQ for conv.
o to 8 VOLTS. l»xcel cond . 4.95
(] n11 T2V in: 1,000 V. oul. @ 350 A
Q ...... R TR I
COMMAND ﬂ:cnv:a nvnnmoron "
. V., USEd . .s.scessiiusre.isEss ez 7,95 'w"
- WET CELL BATTERIES h
.1‘:1 V. EXIDE AIRCAAFT. New, orig. box...$15.95%)
12 V. 37 amp 5-hr. rate. NEW........ 12,950'\.
« 6 Vv amp 4 10-Dour rate. New...... 6.95
.(I 4 V. For THY Transcelver. NEW. 110T! 39574
.
i
o ¥
W RINE_EQUIPMENT i
e col.uwlnul s NEWEST Hix Fowcnzo 1953 ma. @1L
o RINE TRANSMITTER. Puts Out max. power @ 4
i allowed hy F.C.C. Containg e i i
| provements & meets newest F.C.C. spees. [
H Speelfy whether 12 or 24 V.. frequency dc- Rl
Q sired, and positive or negative ground. Full "
A #0-day, unconditional guarantee. Pre-toned. fr
“ ready to install.......... $3 [:] Ll
‘_ -223 25 W TRANSMITTER & ARE i
b CEIVER: For 24 V. inst, Hecelver covers »
(] beacon. standard. and bcast marine {requen- <y
‘, cies and amateur bands, This eombo makcs ]
P the Anest 1.OW-COST marine Installation on R
(] the market. Commiete, checked reary “
‘l- ®0. The whole deal ONLY 5185.00 Wi,
N nu 3 TooP makes ARB RECEIVFR ope of the o
“0 host -acdle compass unlts made. Wilh_ean. Y
. version .lope. LUsed eond. 53250 QA
o JEFFERSON.TRAVIS MARINE § W. RaDIo- R,
~. TELEPMONE: Made by Emerson Radio Corp \
s l2—ehrmr‘|etlr ) rec(llvor(" v& e
e ransmitter,  F. B
.‘ system or snll bom ‘
» mnmmr

hattery
but
. halten NEW : $79.8 [}
j» @ caysTals FOR ABOVE: Specify freq. .
i‘ ) needed.  Per Set. - S......$22.50 -1‘

.“ ubes. ins v.mﬂ Ionv.

run on '

Complete with »

Jess ervetals and .
7

-(;Au orders F.0.B. Los Angeles. 2595 deposit mquued,.f'
All ttrms subject to prior sale. “l

COLUMBIA ELECTRONIC SALES o
.Usu South San Pegro St. Los Angeles 13, €alif. c“

- -t - -

T
B e e ot e e o s

COLOR. TELEVISION

Color TV is just one of 30
maodern suluec!s included in
new C. S course in FAM
and Television Ser-un:mg
Other up-to-date. low-cost
courses—391 in_all. Engincer-
ing. Business, Special techni-
cal training. Study in vour
spare time. Set your own pace.
Individual instruction from
Diploma awarded. is oldest and
Known and respected the world over.

experts.
largest.

FREE ''SUCCESS™’ BOOKI 36 pares packed with

worth-while tips en *“iow
step-by-step plan of action. Pocket-size edition. Man
or woman—young or old—if vou make $2000 or $20,-
000 a year. this book can help you. Send for it plw
free catalogs on career that interests you.

Internotional Correspondence Schools
Scronton, Pa. Dept. 2250

Please send ““How to Succeed’”” bodk and catalog on

10 Succeed.”” Gives you

Address ........
1460

While every precaution is taken (o insure accuracy, we cannol guarantee against
the possibility ot an occesional change or omission in the preparation of lhis index.
ADVERTISER FAGE ADVEKTISER I"AGE
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TRAIN FOR A SUPERVISORY POSITION IN

ELECTRONICS

Thorough 2-year course covers electrical circuits
and machinery, basic electronics and industrial
electronics. Franklin Technical Institute graduates
are in demand as junior engineers for research
and test work, sales engineering, supervisary wor
on production lines and dra hng room design
work, Other engineering and technical courses.
Coed. Day, evening. 45th year. Write for catalog.

FRANKLIN TECHNICAL INSTITUTE
44 Berkeley Street Boston 16, Mass,
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HIGH SPEED WITHOUT

NERVOUS TENSION

REVEALING BOOK
ahows how *'erack’’
operators develon high
speed ang proficlency.
l.earn code for Ama:
teur or Commerrlnl
Radiotelegraph Li-

R -
L cense. Or improve your
LA gending and receiving g ]
] with the Candler System which develnps ro .
o dio- lolegr-ph exneru anﬂ cndc- ehampions.
LE STEM CO. 00K ]
o mox 928. Dept, 2 Genver. Colo. B .
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Rate 50c per word. Minimum 10 words

RADIO ENGINEERING

COMPLETE radio, electronics theory & practice:
televislon; broadeasting; servicing ; aviation, ma-
tine. police radlo. 12 or 18 months. Citalog. Val-
ua&-also Technical Institute, Dept. N, Valparalso,
Ind.

FOR SALE

RCR-300 walkie-talkies complete, $:50. Stern-
heimer. 4417 Monument Ave., Klchmend 21, Va.

SAVE 8909% on your test equipment. Free infor-
mation. Teehnological Developments, 475 Fifth
Ave., New York 17.

RECONDITIONED Television Sets,_ 336 & wp
Jones Radie, Douglassville, 1’a.

EIMAC 304TL Sealed Cartons @ $).  Surplus
parts, tubes, lst. \WIJR, Gardner, Mass.

TAPE Recorders, I’henographs, Kecord Changers.
Unusual Values. Dressner, 624-R Ea:t 20th St..
New York City 9.

DIAGRAMS Radio. Record Changers., Kecorders.
ibe : Television with Service Data, $1.25 up. State
manufacturer and model number. Kramer's Ra-
dio Service, Dept. F33, 36 Columbus Ave., New
York 23, N, Y.

ALL types of Antennas for Amateur anl TV. Aju-
minum Tubing. Willard Radeliff. Fostoria, Ohlo.

TUBES and equipment bought, seld and ex-
changed. For action und a fair deal, ‘write B. N.
Gensler, W2LN1, 136 Liberty, N. Y. 6, N. Y.

NEW RCA 3APLA original cartons, $8.75 each.
Tubes. surplus—bought, sold. Free list. Write,
Mark, Box 14, New York City 72.

KC-221 Frequency Meters, $85. Will ams BElec.
tronics, 62 Cortlandt St., New York 6, N. Y,

TELEVISION towers from 10 to 9 feet use

“Tuffy’”, ““Americas favorite tower”. Write Youngs-

(l)ot;m Steel Towers Co., Box 2823, You igstown 8,
io.

ALTEC (A323-B) HI-FI Amplifier, Excllent Con-
ditlon ; only $45.00. B. K. Baleh, 51 Jefrerson
Ave., Rahway, N, J.

TV-I'M  antennas. All  types 7ncluding UHF.
Mounts, accessorles. Lowest prices. \Wholesale
Supply Co., Dept. H, Lunenburg, Mass,

WANTED

TELETYPE, Model 26 page printer, trade for
Model 14 tape printer. We huy teletype machines,
parts. tables. Manhattan Electronies, 1. 0. Hox
411, Kedondo Beach, Callf,

WANTED—Top I’rices Paid—Navy Sel:yns 1DG,
LE. 1CT, 1G, 5DG, 50, 5CT G, 6G. 1G. ete. and
BC-348. BC-221, AN ART-13, AN/AR -1, AN/
ARC-3. RTA-IB, AN/APR-1. Leetronic ltesearch
719 Areh St., Ihiladelphla.

AN/AIE-4, other 'APR-," ARR-"
IE-"" ARC-I, ARC-3, ART-13, everyt iing sur-
plus: Tubes, Manuals, Lahoratory equipnent. De-
scribe, price in first lelier. For Sale: Lecondi-
tioned Watthour Meters, four for $10.G0. Engi-
?elering Associates, 131 Patterson itd., Miayton 9,
yhio

C()RRESI’()NI)ENCE COUSE
USED correspondence courses and ed scatlonal

books, hought, z0ld, rented Catalog free FEduea-
tional Exehange, Summerville, Ga

MISCELLANEOUS

BUY Wholesale—25,000 jtems Catalog 2.c. Mat-
thews, 1472137 Broadway, N. Y. C. 36.
SPEAKEIS repaired, wholesale prices, guaranteed
workmanship. Amprite Speaker Service, 0 Vesey
8t., New York City 7.

TELEVIRION receivers {used). Inecrease your
revenue (hru selling used Television set Huge
supply available, Prices $10, $15. %20 and up.
8end forty cents for price lists and deseriptions.
Ace Television Saies, 401 N. Burdick, Ka.amazoo,
Michigan.

BUSINESS Cards

i $2.50
Signal, Box 927TA, Los Altos, Calif

April, 1953

1,000. Samplus [ree.

TS-,'" |

TRAIN 97 7% 0ue FOR OPPORTUNITIES IN

UNF-TV SERVICING with proven,
Ing.

down-to-cases
ing You take in your spare time,
present job! Think of it
set conversion,

learn to trouble-shoot, test and
practical way—by actually dolng

course and is yours to keep.

ent TV servieing organizations.
perience and know-how

in UHL-TV SERVICING | Age
iS no harrier, Many T.C.I.
students are over 40' Mail
Coupon for full facts. FREE
Caralog and SAMPLE LES-
SON. Act NOW!

TELEVISION
Communications Institute
205 W. Wacker Dr,,

Dept. 1-AJ, Chicago &, .

ANOTHER OUTSTANDING JOBBER
GEO. D. BARBEY CO. inc.

Lebanon, pa. Reoding, Pa,
Pottstown, Pa.  Lancaster, Po.

HAS THE
_SENSATIONAL NEW
— 470.K 7

4/ $COPE KIT
TN -STOCK]

(WMN-'“W

Set Your Own Pace with This Practical Program!

Get In on the ground floor of tliis fast-growing fleld. Train
oW to cash in on the opportunities that ure yours in
Practical T.C.1. train- \
Here is non-mathematical training that's complete
- up-to-the-minute.
without leaving your
-in your own home you learn TV
muster antenna installation, the |atest in
UHF-TV, money-making short cuts and much niore
repair TV gets the only
this work yourselft

HERE'S HOW YOU LEARN BY DOING!

You get the experience you need by working on a large
screen, modern TV recelver that's given to you with the
As an optional feajure you
get two weeks of field experience on service calls and
on the repair hench with one of Chicago's largest independ
You profit from the ex
of men In the fleld
books alone but by actually doing the work vourself, you
get the kinowledge you need to qualify for opportunities

VETERANS
discharged
June 27, 1950 aro
eligible” far G.I.
benefits. Chec k
cOupen.

MAILNOW
FOR FREE
BOOKLET

[SERVICING|

& YOURSELF

LK
THESE MEN NS YOU BEST!

Al
saY 1G4 TR
upye almost bcotmr‘ﬁ;ide ty)g:'r‘
ow, but |
T gz‘r’:?;ng ) set? :;‘ncec :Jr{r;gs}
inning of the 5
xI??R.lfl’ie.,thode \stand. -
#Thanks to your courses.e ng
that used to take me1 iggel
hours NOW take p’ut t :w T
uteslocomplete. wLK,

“| like the eassgna%y ‘{%r \l:?y
are pre . !

iﬁg;ed with your coursé 0a

have recommende

nd.” L.R.S. Texas.

o

llere is train-

You

a

vot through 3

since I TELEVISION COMMUNICATIONS INST.

205 W. wacker Dr.. Dept. 1-Ad, Chicago &, 1.

l YES! Rush_full facts on UHF.TV tralning. In-

¢lude FREE Catalog and Sample Lemson. 1 nm I

not obllzated. Salesman will not call. I
O Veterans |

Name Check here

CE LT e U TP iy I

City sceom oo o - 2Zone -State, ..., l

BEGINNERS: Check here for information on l

Fre-TV Radio Course
——— e = e e e e s ]

SPEAKER RECONING

Complete line Cones, Spiders, Rings
and Voice Coils. Custom Built Voice
Coils. Low prices. \Vrite for Parts
List and Reconing information.

WESTERN ELECTRONICS CO.
3164 West Colfax Denver 4, Colo.

| You acked forct...now avallabie for

CITL OGP ISP ESS 882899 PIP
m ] :
m -
-<
m

Accept no substitute for thi

other ‘'scope’

ciuse:—Precise uses No Surplus—only the finest components

N our precision enRineered products.

elad guaranty with every purchase,

instruetively illustrated, 3 color, step-by-step construction book
—the¢ most comprehensive in the market today!

HERE ARE A FEW OF THE MANY PRECISE

=

Lo et g g gt YV VB P P S

Tmmediate Delivery .. NEW AMAZING
r OSCILLOSCOPE ®~ pReCISE

(IN KIT AND WIRED FORM)

latest I"'RECISE Original—No

cin compare with this new test instrument he-

Precise offers an iron
Precise nlso offers you an

® True electronic sweep magnifier o Astigmatism con-
trol & Push-Pull vertical from Input thru output; push-
pull horizontal @ jnternal blanklng and Z modulation
with blanking amplifiers & Driven and non-driven sweep
® Over SMC flat response-DC amplifiers ® Cathode fol-
lower Input on vertical and horlzontal e Internal cali-
hrator ® Horlzontal and vertical stepping attenuator @
New 7" tube to Precise speclfications @ Highest sensl-

tivity avallable aslde from finest laboratory scopes

THE PRECISE MODEL 300 SCOPE FEATURES:

10 mv. rm.sJ/in,
[ntensity modulation

300 KIT $94.95

Vertical =ensitivity of
¢ Phasing control e

Salling price: ¥y o \WIRED s135%60

§
|
§
FEATURES IN THE NEW OSCILLOSCOPE ?
;
:
g

* 3217-13 Washington Strect
Jamaica Plain 30, Mass,
MNW"MW’W“ monwm)

wwWw americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

CIRCUIT BREAKER FUSES
PU.’.“ TO RESET
Am 5—-7—10—10=20
Ea:h 27:. 4 fol $1.00
28 for $5.00; I.oo !or..sls
lrcult Breoker Fuse 2
L Mounting  Clips 39
a3 for $1.00; 20 for $5.98; 100 for. . [325
Fuse 12 3AG Size. (hmules up to 24 Volts
Please speclfy current {(amps#) dcﬁlr(‘d
Nemm:nn Magn Bkrs, Amps; 0.22 3, T
12, 18, 20. 3u, 35. 40. 80, 180
ach $1.69; 10 for 515 98
5q9. D & CH roqgle Sw Brkrs, Amps; . 10
5.

20, 20 . .98c: 10 for $8.98
Klixon Thermal Push Bu!lon Brkrs Amps;
5. 10, 15. 20, 30 ..B9c; 10 for 57.98

SELENIUM RECTIFIERS
We speclalize in itectifiers and Power sup-
plies to your npcc 8. lmmmllnm detlvery.

Current 18 36 /28 40 130,100
1cont. | Valts Volln Volta
Lam .15 3. 7.50
2AMP 3.60 s.40 10.50
4AMP 7.95 12.95 25.25
GAMP 9.00 13.50 33.00
10AMP 12.75 20.00 40 .00
12AM 16.25 25.50 45.00
20AMP 25.50 39.00 79.30
24AMP 32.50 4%.00 90.00
30AMP 38.50
mMp 2 48.5
Fulm\h\e Selen Rect in
Kit Form. 115V/80 t=
up to 14VNC 12 amps, .$18.93
uyp to 28VDC at 12 amps......... 28,98
up to 2BVDC at 48 amps. ...117.00

RECTIFIER XFMRS
18.8-19.2-20.4-21 4 Voit1 /12 Amp.$10.98

"HO'* RAILPACK

12 VDC/2 Amp.
Vnriable pC sullply. uns
mmulelclv

o pla
tery charging, modcl r1llroad. ‘ineludes volt-
I'

oﬂ revers-

ini eal for two <l
“Tln" SPECIAL. .. .%10. 95. 2 lor $20.00

BATTERY CHARGER RECTIFIER
10-0-10v (CT) 120 Amp., fan cooled. Re-
place your old Inefhcient sulfide rectifier
w/new lwl(-nlum type. SPECIAL...$11.98

Write for Quantity Price.

RELAY SPECIALS

— . SPST min. niﬂ: lI.')VIﬂ()CY
AP 3A CTS 98 .%2.78
SPDT min. nl/.cn 115\/ 80CY
A CTS $1.39; 3 for. .$3.75
SPDT 24V DC. 5A CTS 98¢;
SPNO 115VAC I5A CTS 2.98
DPDT & SPNO 12VDIC 1UA
CTs .....%$2.98; 1 for $i0
oPDT Clare SK530)10 ]

"

Oclal ||l’|r~(‘ 18-28Y,
. 81,

"Amp Cta, Nlu-ogen 4 for $5.00

PHNC & SPNO Clure T Iephone Tyye

1 le,\C Octal Base . . . .%3.95%
TOGGLE SWITCHES

SI'ST 3A/250 feaee 29 for $0.98

DT DA/ l)\' g 35:: q for 51.00

. .49c; 5 for 52.00

..838c: 3 for $2.50

V.68c; 5 for 52.9%

51.25; 3 for $3.25

lll DT Cem(-r O TAZ1153V. .. .. ....75¢

SI'IYT Momentary Bol‘ Sl»d(-n ..... B5c

Dl DT Cent O Mom. ... c; 6 for $5.00

SOCKIT ASSEMBLY
For ld sllde lamps, Ex-
celtent on.off indlcator
for control panel.
tustrated  wilh I:um;;

.............. $1.50
SLIBE LAMP, lvpe'l‘ 2., 12V|8e. 10 for $1.50
PILOT LlIGrC'l’ SOCKET BAYONEY WITH

Jewal ... c: 10 for $3.49

I’ILOT LIGHT CKET 17 _Jewel lliyh Pol

ish Finish c; 10 for $6.49

LlcuT SOCKET, w /xl \d\\'nllllulb 85c
VARIAC

Made Dby General Iiadlo. Model 200CU.

Rated 0-1:35 Volls at 7.0A.
Tested ana TA

Ilm:d-mll(lon«l,
4.9

BIlUSIIE* 200CU & 116/118U
TEP UP TRANSFORMER
Primary 7 SKW, W/110V Inpt, Two Sec-
daries thvr 220\' at 7.5 Amy

o lLach, Of
One 440V a7 Same hut 220V Iri.
wil lllilivcr "\440 at 7.5A Fach, or BROV
at 7.5A. “"TAS SPECIAL....... $124.50
8466A KIT AND
XFORMER

2 Tubex. Sckts, xfmr
113 w #oeye Inpt. out:
2.5vet, LOA/Jivin-
S1ECIAL. . $5.49

DIODE PROBE
TUBE

Unexcelled for No-Loss VHF testing. Ultrﬂ-
senml:ve submln|mure-enveln|le. New.
data_VRY Sc; S for $1. oo

SOLDERING IRONS & GUNS
CUWELLEHT Cun 115VAC 100 walt $B.69
W Gun 115VAC 250 Watt. i
PAIMAN Gun 11 5% .\c;\nnm.-n'rm‘ . 7.9

SIiCO 1RONS ‘20 AcC

¥
sul.

.»’;\\ a :x,,'rn 11T gl $1.25
Sowatt 14 Tip 12 i n ... 391
TooWatt lu'r Pt E - 2.55
130wWalt /15Tip, 127 1.n; 'Ibll;s ... 317
ESICO INDUSTRIAL CDNSY. USE [RONS

/DC—Similar to American Beauty
pes as shown

41 280 60w Tis 7 2, Loz, ...$3.20
I.lk—uulvﬂlﬂﬂ 100W 34TIp .. 5.29
(Beanty2 138/ 100W .. 2.00

.s A chulval .8 ouw SaTip . 30
lement = . 158 200W .. 2.75
=78 Am. llonu(y'!l"s 'IOI)\\’ T4Tip .. 8.18

¥ IN senl = 78/Am, Beau 100w |
=98 A Heaulv3 188 1154Tip.. 10,
Element = 0K Am. Hewuty I BE0W 4. 55
Esico Tenp Hexulating Staml s s« A2
KSON VULCAN IRONS
3W/aaTip, 'I J

10\\ 15Tip
230C € rnfl.-n‘l\ain.l-aw vlTlhs
J

3178

3’65
W o8

=BT BSW 5 » 12%Iny L ¥

Kester Solder. 1 1h. 062 loll. $1.64 Reqg.

With any soldering iron. Special......90¢
WRITE FOR QUANTITY PRICES

162

‘TAB’

THAT'S A Buy

INFRARED SNOOPERSCOPE
SEE-IN:DARK

Imagre-Converter Tube
pllfed deslygm 27 dia.
Nesolhition up to 3
data & tube. en.

SNOOPERS
L800vDC 3SMA, Using Dounler Crkt
former, Rectlfiers. Qm'lwu. I%eslno
pacltors  and Dlagram

CHROME VANADIUM
SPEED DRILLS

20 Pes. Chrome Vanadlum
Steel. Top quallty, 10
machinists
use. 20 dril
b3~ by G41ns.
With Huot l)rill Inde Sadmell= B0
12 Per_Set | 1o 16 Loss Iny
60 Pcs ‘llnﬂD C. . W lndex, .
13 Pcs 1,1671014, " C.V. w/lndeXx. .
Va” Speed Electric Drill w Jacobs
Wormgear Chuck & ﬂﬂ Pes Drllll&

IIISenxillely slm-
I\Nlllemlle sereen—

Index . . . .00
L% Speed Elcctric or L
\\'ormgenr 21 I'cs Drllm&lndc . 39.00
CIRCULAR SLIDE RULE
E‘(ml\ to 12”—0nly 214~ Radlus. LAMI-
TED—Print Stays On! Mult. Div. Su's,

Cuhel & Roots, Log. Declmai Equiv...98¢

TOOL KIT

Madle of Forged Tem.
pered Tool Steel. 6347
ADJ. Wrench. 544" long
nose pliers. 534 cut-
ters. w fcarry case.$2.25
6 Screw Driver Made
of lempered tool stecl. M.«gm‘uzul. han-
mer proof handie. e i 8 $1.10

AUDIO COMPONENTS

Gr urxadl art, . .$4.4 -
GE HI'X ripit Rt
Elccu'ovul:u Triply Play.. 2.69 “h_
Plekup Armax tal momm. 2.39
#M 12 IELFT Hritinn Spkr. u
....... a.08

lhl 12°GE 512011 Speaker . ..... 1
8T18-1 Permtlux 1

Py 8" Blue d
'8 57 Soeaker Guu ’rone -
PAMOFOTHE-FI W & Sepllrule

rn Tweeler Iu\v-ut 40-20KC. .

o
Crysatal Jdlke & Cable.

STORAGE BATTERIES

36 Volt w ILI.AHI) Minl-BRAND
.98c; 4 for 53 00
4y 36\/ Il:ltl w/acld
2v_20AH Baltery I'lus 2
Volt Vihrator
2V /20AH w vib & acl
6V /6AH NTE,BB214
6V/6AH Ballery w
6V40ANH Batler i
6V /40ANH nanevy w 'acld
Hydrometer 1.06 to 1.24
We ship acld in bolllc.-s

l& exb onI}'

RHEOSTATS
50 W Model J
25 W Model

200 chm 25 W Modl'l ll
250 ohm 25 W
300 ohm 225W \I()d(‘l il 3 98; 2 for

shaft. 25 wat 79¢; 3 for 2.00
1000 ohm 25W Mudel J 2.10; 8 for 10.00
CONTACTOR

G. E. CR2811C22A4Q.
lieavy Duty Eivetrie Start.
er. Trﬂlllm“lll’ or Molor
For Slm.le
or 3 S Bane Appl
Hatedl 1 Phise 3HP/ 1 10V,
11@"""2(]\' L1V HP BDO\

Pn
2
1t HIP 110V, I’ 220V 251P dl)n\'
Control lnpl. 1'lov 100 80 Cv.  koclosed
rated 45Amp Open 50 Amp GE.
“TAR" SPECIAL....$19.00; 2 for $36.00

KITS AND COMPONENTS
ELECTROLYTICS Cndsrs AaHluZS for $4.98
QIL CAPACITORS Assul S for 4.98
SPRGE CRP3 Vert Inuxurumr Nelwll 3 Hes

BCNDSIt only, 3 LEADS, 29¢; § for L. 00
DISCCERAMICEX O04MFD/BOGY 6 for 1.0
Silver & Mica Cndsrs. . . -30 for 2.50
Controls, 50 onm lo 2 Meg. 10 for 2.50

Resistors, 14 & 1W, to 2 Mews. . loo 2.98
Vitreous WW Redistors 5 .69
Sockets, Asst d 2.49
tron Core slug & Screw 1.00
Knobs, Asstd, w;lnsert. .98
Cl‘vamlten Cndnr‘. Assld 1.00
Resistors, 23/ 2.49

A%Szz

WE STOCK LARGE VARIETY OF
COMPONENTS. TELL US YOUR NEEDS.

-
WHWY WO
DPIY VOO
@zo@® @00

Crystal Mike Cartridge (Lapel’ type)
Crystal Mike Cart. Ceramle Wetpruf

SELL US YOUR TUBES & EQUIPMENT.

TUBES

5/3Bg/1299 . .69/65D7GT .
OA3 /VRTS 101: 1" . 4.98/65F8 ..
0B2 ... .. 713 nzz ....13.98(65F7 ..

83 veeo. 1.05,3023 90 65 ol
C3/VRios 1.15/JE29 95 65H7
D3 /VR1S0
B3 'BO16.
B21 4714 2.
e22 .... 2
B23 ... &
824 ... B
- 4
12.7
3.9
RS R
l1el98
29.9
4.9
[48.95
‘1m0 9
T1le8 ‘39
4 9 12ALS .
3 2 12AT6 .
7 0(12AT7 .
& 4 12AU6
$0. ‘o8 12aU7
7 | 05/12ave
2 ‘sa/128v7 |
2 29(12awWe6
2 ) 190|12AX4GT
85 12AXT
1 98 12AY7
81 1ZAZ7
29 |12BA6 .
. 179/128A7
. 2.98/12BD6
. “l7sl128BEE
G6ASE . 2.43 128F8
6ASTG ... 4.65/12BHY
T . . .6 2BY7?
6AUSGT .. 1.10 12877
Us I ls5/12SA7GT
savscY .. 139 H
7.00 GAVE - 2%F5GT
Oc 6AWS . . 1188 125F7GT
7,00 684G ... 1.23125C7 .
B L 1
leBCS ..
BG? ..
£1-3
6 ..
N
s ..
2450 [ cBFa .
21852 - 6BF7 ..
2156 lsat.ec.
2161 . g8G7
2162 ... GBHE)
2x22 ... 49.95/8836
2K23 ....29.00 2o/ '3
2r2s | ... 39.9s5| 2R L
2K25/ 13
723a8 ...31.89/88%
a2y -.32.00
2K33 ...300.00
2K35 .. 3980
2Kal ...109.
2Ke2 | 145,
2xa7 |l a60.
2Kag ...118.
2x2_ ... 4
DL o2l
K22 4.95

@
r
o
o
»
<
N
N
)
>
L3
A
N
»

ri1B 6SA7GY .. .63
AC3EL 3as e ery | 337 i
K24 5.49 6587V
.15.48 65CT .

‘s0iFcloe

111 LIBERTY S

1.19/100TH ...

“TAB* TESTED
& GUARAN'I’EED
PRICES SUBJECT T0 CHANGE
WRITE FOR COMPLETE TUBE L|STING

. .BO[FG ...17.64 723A ‘B .. 25.00
D0 77|11 TL/MTGT 1.59/724A 395
©1 73|117NTaY | 1.73|7248 3.4

T '72(117P7GT | 1.39723A ... B.49

61(117Z6GT . 1.19/726A . 14.25%
1117, . 1.49/7268 ... 45.00

Fiz .. 780 726C ....79.95
11998 801A ... _.4

. 3.90 803 389

4.98(p03 ..... 3.90

5.00(BO7 ..... 1.6%

29.00(808 . .... 2.59

2.25|R09 ... .. 2.43

17.75/810 ... . 2.95

8.90 811 . 2.90

12 LLL 270

3 .....12.43

4 iagi. 2.07

- 2.98

aQ ass;r. 1.07

] 1 ]

y s |82 T11.49
4% 43 B29B ..12.45
e oB32 ..... 7.85
Ty o A e 9. 68
iy |833A ..39.45
I s(83a ... . 5.95
aa 0B ."269|836 . ... . 4.75

Tl 179 T 1.28(837 ....._1.43
L 120 . 2.20|B49 .. ..29.45

— )] . 1.79|R60 . .. .. 4.90

D 295 . 1.49 |BE [23.98

1.45 . 1.49|886 T129

.. .59 . 1.73|886 1.s0

;79 . 145 BT 3.29
1.23 i 8 d
a3 d 2.98

11 i 5,98
©obEER 9 5670 330

© 1,35 /CK525AX . 1.29 L 5

33 ! 1.49/CKS5672 1729

. .89 | 1.45|CKSE78 a
.. .80 9

o 57 9

R - . ‘23
.. .83

.63
59 WLs3
‘72/cKs$33AX .

.63 o

3.95 o 3
i.09 ~ H
1.62 s ]
8.95 & .50
1.90 . .18
.19 a .64
.69 20
.79 63
35| spae . 43
J70[CKSTIAN/ .15
‘89| 6029 49
.95 WLs79 73
wWL579B .23
.88 |KUE27 as
59 |WLES2 69
.89 |WL672 .00
85 |[WLE76 55
50 |WLERE as
.69(703 1.62
3.05'707A B9
.69 7078 . 2.35
1.69 71SA . ‘a9
1.1 7158 A9
L. 1.39(715C . 1.19
.. 1.4% 717A . .60
.. 1.79 7188Y .10
.- 99 718cY 2.a9
7194 . ... - .69

. .24, !
19.32 T21A . 1.95
7.83 722a,287. 2.a5 1N69 .... 1.19
‘37.98/7234 ....11.95 K34 ..... 135

BUY
TREET

J7 THAT'S
A

YORK 6, N. Y.,

AUDIO AMPLIFIERS READY TO GO

L]

Mode! 305MP 5 \Wwatt
Ampl, as Pictured Above
Fenlures Mike & Fhono
Inpts. 'Scp Gain
Cnlrl! Latest Compensa-
ted Tone Cntrl. Desl;m
Complete wilh Tube

“TABR'* SPECIAL. Sl‘ ‘98 o Eﬂ
Model  200MO0  Mike C. _Broadcasts
Through Your Radlo wlln No Direct_Con-
nection, W Tubes 8
Model 100PO I'hono OSC. Phnnngrwphnmad-
casts Th'lr_uuuh Your Hadio. No Direct Hook-

up. uly 4.98
Madel 302PA 3 Tube ihono Ampl. Ideat fur
Custom Bullding Your P'honograph.

W/Tubes. SPECIA ol vk o b el $4.98
OlL CAPACITORS
mrd Each M Each Each
SOwvde 1o00wvas " "12s00wyde
3 1
150wvde | 2 s 15000wvdc
1-1.8-5 5 298 0016 9.98
250wvde 15 4.98 25000wvdc
2x,25 1400wvdc | 00023 7.49
300wvde .25 100
) 5] 1. AC RATED
400 wvdc 1500wvdc 220vac /
Y .5 .49 600
5 43 .75 169 2 .69
13 69 |1 1.79 4 B9
4 88 B 3.45 5 1.29
] 1.08 € 398~ 22svac/
1 zooow»;dc 630dec
2 . . .
2x ?"-‘ }?g 230vac
2 g:gg saoacl
§ . 330vac
.034 o/l " 2550w 1000dc
SR I e IRE
. .39 p i
=2 33 | | 3000wvde i%s 38
1 82 | g 1 .
2 s | § et 25 20
4 1680 | " 4000wvdec | 28 b
H 235 ? s g 159
.5 5000w vde .
7 2.89 .2 “ads 5 1.49
10 310 1998 15 398
2x%.1 .59 6000wvde 25 6.49
228 781 : 40svac/
2x05 89 7000wvdc
2x1 1.05 .002  1.69
2x2 1.2% 0075 I.sﬂ
2x8 3.25 . A
ax.03 75 TSOOWVdc
x.22 85 .03 2.
3x.25 -58
T00wvdc 33000*'"1:
B0Owvde 12000wvdc
el .69 | .02 4.98 !
FOWER TiANgFOR RS
2500V _for Crt 6.3V/.6A. 2.5

V/1.75A ¢sd Mvins 4 BC412
replmnt $7.58; 2 for $14.98
THIveL t‘;,u

3A, B.3vet/1A,
esd livins ean e

ratlng Itaytheon

core DR
950VCT 100MA, 5\' '2.Sr\.

v . V1 5.49
SMA,

Vrihir 1w 2x hslil. ., 3.49
900V, 3 AA BV/2A A . 2.93
B40VCT 110MA, ct 21ma. 2

31\. 41, 3vet 1\ JA. 4.98

SMA, av 3 3.98
760VCT XzOMA. 9 .')\.c!/lﬂr\. B 3\1:!/2&
V34, 10V /3. 6.9
700VCT 120ma, JXB J\ 3,\. l! J
. 3.98; r 7.25
SSOVCT lSOMADC .)\' 3A, 8.3V 5A. 3.49
S00VCT S0MA, 6 SV WA Held. . ... 2.98
420VCY QOMA WLLOA. wlth
INPTS 2 1153VDC & 115
230 VAC \'Ilnralnr Trnnu. i g g 08
OI(

F
Dual 30 Hy/80ma Ced.
15Hy/40ma AC [ 3
0IIy/I25mn’UTC cm i 81d/ 1KV ins s 188

4oonm 12K Vins_8.95
Amp. 'l'rI\Vlns Kaytheon. 39 a5
.'H\\ ins 4.95
T 25. 2 for l.sn
104Y 100 MA Freed z
RANSFO [3
6.3V '1.5A .$0.98 6.3v/.6A ....$1.98
2.5v/2A .2 ‘for 1.49 7.5vct; 124
24v /6a csd 4.98 15Kvin§ ..-.10.98
2. 5vu 10Am sl . l.ns
5 Ius.... 3.59 lezv 2A ... 3.89

SVIBOA ... i13.98 SV 116A . ...16195
ONE YEAR GTD néTUﬁE TUBES

10 HP4 ..;....»Sl]?l
10 BP4a ...
2" Gla .
12" Metal .
14" Recmnxuiar. . 20.95
187 Glass . 22.95
18~ Metal . 23.98
17" Rectangular.. 23,49
19~ Round .. 27.58
20" Rectangular., 29.95
17 Jtectansrular 30.9

.98

Your old pict. tube ls worth money, write
for trade-in allowance toward HMA cded
and dated tubes wlln one year guarantee.

Ship_vour defective Elcmre tules prepald.

METER SPECIALS
#a®Y 0-smapc Tuning Meter SANS
Alreraft MIg . 29
0-30VDE AN .sl.sn. 4/ 1.00
ADC AN’ .$3.25; 3
4 RND 800cye.
ovac WSTGHS 214 KND 80 ¢y
1AD

<
149
2a
I
2%
0
i
v
@
ki

Mnbc WSTGHS 314% Su. RAJ
OMicroampsWestani01 31 S,
00MADC21,§"H\’D ’I"rl|llelt"21 1

u -204+3 \Weston 301 Sq. .- 4.9
120 ma RF 4127 |Nu Wesmn 301 14.98

9
TELEVISION ANTENNA

'|'V CONICAL ANTENNA All Channel Stundy
refab B eleticnts & 100 ft. Col ppor
'l‘wtn(-\ Cross Bar & lHdware. . ..%58.9
DUBL-STACK CONICAL ARRAY,
ments llardware, 2 Crosslurs & mn !l;lé

Duty Palnted, rustp: roof 5¢
3000HMTwinex10OF1L. $1.49; 13 Ft. $12.49
RGS9U Cable 100F(. $5.00: 500 Ft. $22.00
Money Back Guarantee
(Cost of Mdse. Only) $5
Min. Order F.0.B. N.Y.C.
Add Shpg. Charges & 25°
Dep. Tubes Gtd. via R-Exp.
only. Prices subject to
Change Without Notice.

Rector 2-6245

U. S. A.

PRINTED IN U.S.A.
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BUILDING BOATS
IN BOTTRES

COMPARED TO
ASSEMBLING
RECEIVING

TUBES

Assembling the components of Raytheon Electron Tubes is a thou-
sand times more exacting than building boats in bottles, yet Raytheon
has 1undreds of skilled technicians who (we think) assemble tubes
better than anyone else in the world.

Tley do it better because Raytheon has specialized in the design,
development and manufacture of highest quality Electron Tubes for
thirts years. The skill, experience and “know-how”’ gained through
dealing with every phasc of quality tube production
have been passed on to make these highly trained tech-
nicians the best in the business.

This precision assembly is a mighty important reason
why Raytheon Radio and Television Tubes are Right for
Sound and Sight!

RIGHT...FOR SOUND AND SIGHT
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Mallory Dual W
Control Kits

fack of three popular t, i
Lits of corarols and -

sicitches il serviee over 50 different
mendels of radio aud L osers. Honsed
in un attractive  J-draieer el
cabinet. You pav onlv for the con-
trols and  switches: the cabinet is
vours  ab no  additienal  charge.

Details  wvaidable  from  your

Mallory distributor.

- ) 4 & Or
Bepend on Madlbry -
fof > KO
ipproved Precision Qualicy.
& 9 a -
. =

RIGHT |

The First Time!

-
HE Vallory Mideetrol in his hand is the answer ... the an-
< =
swer to long, dependable sevvice for the set he s working on.
K=

Mallory Nlitlgclr(>|s® are engineered to anateh the eleetrical
characteristies of the original equipment i any 1"V or radio sel.
From 1he standpoint of performanee and long life. they are equal
1o ... and often better than . .. the original control. Midgetrols
are designed to save vou precrons tnne.

Round wihudar shafts ave built for fast, accurate cutting . ..

fit split-knurl and fatted-tvpe hnobs.

1C switches mav be attached instantly without disassem-
bling the control.

Their unique design simplifies inventory problems .. always
available from vour Mallory distributor.

Be sure every job s right the first time . . . use Mallory Midgetrols

(or all vour service work.
Here is another time saver. The Mallory Control Guide is
a complete eross reference hetween set manulacturers’ part
numbers and the equivalent Mallory control. Ask vour

distributor for vour copy.

Inc., INDIANAPOLIS 6, INDIANA

P. R. MALLORY & CO.

www._ameticanradiohistorvieéom i e
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