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... the smartest move you can make

so TRIPLETT VOMs

... the world’s most complete

line of VOMs for every purpose/

e

e

Model 639-N Case $9.50. Handsome,
black cowhide leather. Center-cover flaps snap
back for full view of scales and complete access
to instrument without removal from case.

Model Pt. T-225-A-33 Tester Stand
$0.50. Metal, holds tester in approximately
45° angle; facilitates easy reading.

Probe for High Voltage Testing
$14.50, For models 630, 630-A, 630-PL, 630-
APL, and 631. Completely insulated polystyrene;
guard-type handle. 11%” long; 48” hi-voltage
wire lead with banana plug at tester end. Avail-
able in 0-12,000 AC or DC volts, and 0-30,000
AC or DC volts.

Model 630-T $54.50. Specially designed
for telephone maintenance. 2% accuracy on DC.
Fused protected circuit protects resistors and
meter in ohms ranges. Special neck strap holds
instrument, freeing both hands. Banana jack
connectors eliminate all shock hazard. Com-
pletely insulated case protects from ground.

Model 666-R Pocket VOM $29.50.
Hand size, ideal for electrical maintenance. With
recessed range knob it fits easily into case. AC
rectifier pre-calibrated unit for easy replacement.
Banana jacks atg)anet top prevent leads falling
over meter dia). Single king-size selector switch
minimizes incorrect settings, burnouts. 20 ranges.
Molded case streamlined, fully insulated.

Model 666-HH Pocket VOM $27.50.
Compact, hand-size; 3” meter integral wilh
panel, adjusted to 400 microamperes at 250
millivolts. Only 3 jacks necessary for all ranges.
19 ranges.

Model 625-NA $54.50. Dual sensitivity
for extra ranges; large mirror scale for super
readabitity. 3-color meter scale 5” long. 6” in-
strument, 0-50 microamp. AC volts at 10,000
0/V for checking many audio and high imped-

Quality. ..
First to last

ance AC circuits usually requiring VTVM. 38
ranges. Molded insulated case.

Interior View showing advanced engineering
features of all Triplett VOMs. Molded mounting
for resistors and shunts allows direct connec-
:ions without cabling. Eliminates shorts. Longer
ife.

Model 630 $44.50. Popular, streamlined;
long meter scales for easy reading. Outstandi
linear ohm scale; low reading .1 ohm, high 100
megs. Single king-size selector-switch minimizes
incorrect settings, burnouts. High sensitivity:
20,000 ohms per volt DC; 5,000 AC. Molded,
fully insulated case.

Model 630-A $54.50. Laboratory type;
Y, 9% resistors for greater accuracy. Long m
rored scale eliminates parallax. Banana jacks,
low resistance connections; high flux magnet
increases ruggedness. Single king-size selector
switch minimizes incorrect settings, burnouts.
Molded fully insulated case.

Model 630-PL $44.50. Instant-vision,
wider spread scales; streamlined case; hand-
some modern design. Unbreakable window.
Outstanding linear ohm scale; low reading .1
ohm; high to 100 megs. Single king-size selector
switch minimizes incorrect settings, burnouts.
5 to 500,000 cps frequency response in AC
measurements. DC Polarity Reversing switch.
High sensitivity : 5,000 chms per volt AC; 20,000
chms per volt DC.

Quality. ..

First to last

Model 10 Clamp-On Adapter $14.50.
Checks line loads with mode! 310 (can afso be
used with 6 other models). Instant, accurate,
safe. No circuit breaking or work interruption.
Easy range switching. Availablein 6 AC Ammeter
ranges: 0-6-12-30-60-120-300. Clips around
single wire to read AC. Amperes direct. Use with
adapter 101 to instantly divide 2-conductor
cords. Molded case fully insulated, black plastic
with engraved white markings.

Model 630-APL $54.50. Laboratory type
with % % resistors, more accurate movement.
Long mirrored scales eliminate parallax. Un-
breakable window. Singie king-size switch mini-
mizes incorrect settings, burnouts. 5 to 500,000
cps frequency response in AC measurements.
DC Polarity Reversing switch. High sensitivity:
5000 ohms per volt AC; 20,000 ohms per volt
DC. Molded case fully insulated.

Model 630-NA $74.50. Super Deluxe
with 70 ranges—nearly double conventional
types. Frequency compensated from 35 cps to
20 kc. Temperature compensated. Accurate
within 1% 9% full scale reading on DC. Large
open front meter easy to read. Unbreakable
window. Mirrored scale. Meter protection against
overloads. Molded fully insulated case.

wwwW americanradiohistaory com

Model 631 Combination VOM and
VIVM $64.50. Two fundamental units at
the price of a single tester. The No. 1 instrument
for all electronic men. Battery operation assures
VTVM stability and long life. Sensitivity PLUS.
1.2 volt (VTVM) rangeis equal to more than nine
million chms per volt. Large easy to read meter
with unbreakable face. Single king-size selector
switch minimizes incorrect settings, burnouts.
Molded case fully insulated.

Model 310 $34.50. The only complete
miniature VOM with 20,000 ohms per volt and
selector range switch. Self-shielded against
strong magnetic field. Rugged. high torque, bar-
ring instrument. Unbreakable plastic meter
window. Converts to common probe—frees one
hand—by fitting interchangeable test prod into
tog. Standard sensitivity 20,000 ochms per volt
DC, and 5,000 ochms per volt AC. Accuracy 3%
DC. Molded fully insulated case.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO

BURTON BROWNE ADVERTISING
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YOU BUILD
Broadcasting

Transmitter I

As part of N.R.[. Communi-
cations Course you build this I

low power Transmitter; use

it to learn methods required

of commercial broadcasting
operators, train I
for FCC

license.

I sSignal

YOU BUILD Vacuum | < " |}

| Tube Voltmeter

I Use it to get practical experience, earn
extra eash fixing neighbors’ sets in spare
time, gain knowledge tc help you work

l in Radio, Television. Color TV. With

l N.R.I. training vou work on circuits
comman to hoth Radio and TV. Equip-
ment vou build “brings to life’” things
you learn in N.R.I.'s easv-to-under-
stand lessons. 64 page Catalog FREE,

| shows all equipment vou get.

supplies all parts,

| YOU BUILD

Generator

N.R.I sends kits of parls &
to build this Signal Gen-
erator. You get practical
experience, conduct tests to
compensate Radio frequeney amplifiers,
practice aligning a typical LF. video ampli-
I fier in TV eircuit. many other experiments.

(o — S —— — - ——— - . — — . E— S — — B (ORCD Mu—

YOU BUILD AC-DC
| Superhet Receiver
7' N.R.I. servicing traming

thing is yours to keep.
Nothing takes the place
I of practical experience.

You get actual servicing
experience by practicing
with this modern receiver;
vou learn-by-doing.

=)

I
I
|

‘..,; l
A

[

every-

ICTOEITEY NEED FOR TECHNICIANS INCREASING

Chief Engineer

“I am Chief lngm(ex
of Station KGCU in
Mandan, N. D. T also
have my own spare time
business servicing high
frequency two-way com-
munications systems.”
R. BARNETT, Bis-

~ Today’s OPPORTUNITY field is Radio-Televi-
" sion. Over 125 million home Ruadios plus 30
million sets in cars and 40,000.000 Television
sets mean big money for trained Radio-TV
Technicians. More than 4,000 Radio and TV

marck, North Dakota.
Paid for
Instruments

“I am daing very well
in spare time TV and
Radio. Sometimes have
three TV jobs waiting
and also fix car Radios
for garages. | paid for
instruments out of earn-
ings.” G. F.,SEAMAN,
New York, N. Y.

Has Own

TV Business

“We have an appliance

store with our Radio

and TV servicing. and

get TV repairs. During

my Army service, NRI
training helped get me
a top rated job.” W. M.
WEIDNER, Fairfax,
South Dakota.

APRIL, 1960

Broadcasting stations offer interesting and im-
portant positions for technicians, operators.
Color television. portable TV sets. Hi-Fi, other
developments assure future growth.

It’s the trained man who vets ahead. The fellow
who uses hisspare time to develop knowledge and
skill gets the better job. drives a better car, lives
in a better home, is respected for what he knows

Send for

LESSON

FREE
VETERANS

‘f "N.‘ABC, f
SERVICINOG g

Available under | .
G.l. Bills

www.americanradiohistorv.com

MAIL

NATIONAL RADIO INSTITUTE |
Dept.ODF, Washington 16, D. C. I

Mail me Sample Lesson and 64-Page Cetialog,
FRrEE. (NoSalesmanwillcall. Pleasewritz pl: inly.)

Fast Growing Field Offers Good Pay, Bright Future

and can do. So plan now to get intc R:dio-TV.
Keep your job while training with N. ¢.[. You
learn at home in your spare time P R.I. is
oldest and largest home study Radio-TV School.
Our methods have proved successful tor more
than 40 vears, provide practical experie ice.
Soon after enrolling, many N.R.[.stude ntsstart
to earn $10, $15 a week extra in sp.re time
fixing sets. Many open their own [l time
Radio-TV shops after getting N.R.]. Diploma.
Find out more. Mail Coupon. Cost is lov, terms
easy; includes all equipment. Address: r-uhonal
Radioinstitute, Dept. ODF, Washington

COUPON NOW|
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&  [Radio-Hlectronics |
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Formerly RADIO-CRAFT ® lncorporating SHORT WAVE CRAFT = TELEVISION NEWS ® RADIO & TELEVISION™

EDITORIAL

31 Superception—Hugo Gernsback

ON THE COVER

| {story on page 49)
What looks like the work of

ELECTRONICS hobardnsher. rs. geelly a8

modified helical antepna,

v 32 A Challenge to Americans—Rear Adm. John S. Thach. U.S.N. designed at ITT Laboratories,
35 Shoot With an All-Transistor Photoflash—Richard W. Ahrons E:’Le,,y'e:,'m:ié of what fhe

v 35 Magnetometer at Work in Outer Space—Dolan Mansir smart Martian might be wear-
41 Ileﬁ(llight Tattle Tale—R. E. Young '.'.'.gq Hareied et e ammunt: ’
42 New Semiconductor Radiation Detector—Fred Shunuwman ¢ation program underway ot |

comely young lady is Marie
Grey, draftsman at the Lab-

RADIO oratories. ‘

Color original courtesy T
v 43  Transistor AM-FM Portables Are Here—R. IF. Scott | - Loberatonies

45  Luna Part of Signal System

46 Paperthin R.l(ll()—\I()lmmmed Ulvsses Fips

48 Inventors of Radio, Thomas A. Edison—Eric Leslic

49 Spiral Conical Antenna (Cover Feature)—\V. W. MacAlpine

TELEVISION Hugo Gernshack

. EdiLor and Publisher

50 Teleducated Technicians—Jim Meclton M. Harvey Gemshack

52 Benchwork Can Be Tricky—Robert G. Middleton s v EBItDa] Director
v 535 We Troubleshoot the Horizontal Oscillator—R. D, Jacques Fred Shunaman

57 TV Service Clinic—Conducted by Jack Dary sy Managing - Editor

60 How to Retouch, Repair, Refinish Cabinets, Part II—Jeff Markell Robert F, Scott

v W2PWG, Technical Editor

WHAT'S NEW Larry Stecklar & @ eociste Editor

62 Pictorial Reports of New Developments I. Queen
Editorial A iate

INDUSTRIAL ELECTRONICS Elizabeth Stalcup

63 Static C 1 Ind T ] K v PrOduction  Manager
s 63 Static Controls in Industry—Tom Jaski

- . . . : . . Lyo McLau hlin-

71  Preventive Maintenance Keeps Relays Working—H. B. Conant Wm. yrréch |||u§(,atmn Director

T ES T I N S T R U M E N T S Sol Ehrmh e rt Director

73 Get Double Value from Your Vtvm—\W. S, Guertin, Jr. Fred Nemast . Staff Artist

v 79 Single-Pulse Generator—]. H. Thomas Lee Robi
y T et : ee Robinson D
52 Dl«"(’(" Tester ....Director, Advertising Saies

83  Dynamic Transistor Checker John J. Lamson

Eastern Sales M r
AUDIO-HIGH FIDELITY G. Aliquo :
- : N D T INT AT TE e L e Circulation Manager
87  Design Your Own Preamp, Part IV—Norman H. Crowhurst Adam J. Smith
94 New Speaker Has No Cone ) ,“:bkector, Newsstand Sales
98  Bulk Eraser for Tape—Herbert C. McKav * Robert Faflath
1 100 Using Audio Transformers—Herbert Ravenswood npemmere o PrOMGYiION Manager
129  Business and People 113 New Tubes and Semiconductors . ..“"";‘
22 Correspondence 6 News Bri;:fs A4
) 127 Noteworthy Circuits ouet
i(‘;i l\it:“ B?Olfs 124 Technicimgs/’ News Average P"il‘;fi""'“'i"
32  New Literature 116 Technotes Over ,000
110 New Patents 107 Try This One
119 New Products 128 50 Years Ago

o

HiG Il H]

e RO

RADIO-ELECTRONICS is indexed in Applied Science & Technology Index (Formerly Industrial Arts [ndex)

RADIO-ELECTRONICS, Apil, 1460, Vol. XXXI, No. 4. Published monthly at Mco. Morris, I, by Gernsback Publications. Ine. Second-class postage paid at Mt Morris,
T, Copyright 140 by Gernshack I‘ul)ln atious, Ine. Al rights reserved under niversal, Inteinationa) and an-SAmerican Copyright Conventions.

SUBSCRIPTION RATES: U8, possessions and Canada, $400 for one year; $7.00 tor two years; $10.00 for three ¥ears. Pan-American countries $5.00 for one year; $3.00
lor two years; $13.00 for 11 ars, Al other countries $5.50 a year; $10.00 tor two years; $14.50 tor three vears,

SUBSCRIPTIONS: Address co espondence 10 Radio-Electronies, Sllbs‘(‘l'ipli{)l] Dept., 154 West 14th St., New York 11, N.Y. When requesting a change of address, please fur-
nish an address label trom a recent issue. Allow one month for change of address, .

GERNSBACK PUBLICATIONS, INC. Executive, Editorial and Advertising Offices, 154 West 14th St.,, New York 11, N.Y. Telephonc Algonquin 5-77535. Hugo Gernshack.
Chairman of the RBoard; M, Harvey Gernsback. President; G. Aliquo, Secretary.

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS ‘listad on page 140 . ) .
POSTMASTER: If undeliverable, send Form 5579 to: RADIO-ELECTRONICS, 134 West 14th St., New York 11, N.Y. *Trademark registered U. . Pat. Office.
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NOW'
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MORE COMPLETE..
LOWER COST...

LOW

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER... Training thac is proved and tested
in Resident School shops and
laboratories, hy a School thac is
the OLDEST and LARGEST of
its kind in the world.

.You learn ALL PHASES of
Television-Radio-Electyonics.
Other schools make several courses
out of the material in our ONE
MASTER COURSE . ..
pay more for less traimning than
you get in our course at ONE
TUITION!

TOP PAY... IINI.IMI'I'ED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

MAKE MORE MONE
i TELEVISIO

and vou

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and

Communications, Automation, Radar, Government Missile

NATICNAL SCHOOLS SHOP-METHOD HOME
TRAIFING, with newly added lessons
and equipmun trains you in your
spare time at home, for these unlim-
ited opporcunitices, including many
technical jobs leading to supervisory
posItions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—Y QU
LEARN BY DOING! We¢ send you
complete standard equipment of pro-
fessional quality for building various
experimental and cest units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube 1s included at no extra
charge.

EARN AS YOU LEARN. W¢'ll show you
how to carn extra moncey right from
the start. Many of our students pay
for their course—and more — while
studring. So can you!

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your training in our Resident
Schoo? at Los Angeles, the world's TV capital,
start 4OW in our big, modern Shops, Labs and
Radio-FV “Studios. Here you work with latest
Electranic equipment - - p-ofessionally installed

- finest, most complete facilities offered by
any sdhool. Expert, friendlv instructors. Personal
attent on. Graduate Empleyment Service. Help
in fi g home near school - - and part time
joh wmile you learn. Check box in coupon for
full information.

1960

I
NATIONAL SCHOOLS -

Projects.

LESSONS AND INSTRUCTION MATERIAL ARE
UP.-TO-DATE, PRACTICAL, INTERESTING.
Every N‘mon‘ll Sch(mls Shop-Mcthod
lesson 1s made casy to understand by
numerous illustrations and diagrams.
ALl instruction material has been de-
veloped and tested tn our own Rest-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . 1t can
mean the difference buwun SUCCESS
and failure for y()u Send for your
FREE BOOK "Your Future in
Television-Radio-Electronics' and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to 1avestigate!

GET THE BEMNEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for 43
Gl Training /%
A

ol rk g {
NAME

You get all informal
by mail...You mal
your own decision . .
home! NO SALESHAN
WILL CALL

YOU GET...

¢ 19 Big Kits—YOURS TO KEE?®!
Friendly.Instruction and Guicznce
Job Placement Service

Unlimited Consultation
Diploma—Recognized by Ind:stry
EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDU:TRY

Television, including Color TV
Radio AM & FM

Electronics for Guided Missi 2s
Sound Recording and Hi-Fidelity
FCC License

Automation and Computers
Radar & Micro-Waves
Broadcasting and
Communications

NN & WN =

NATIONAL e SCHOO

WORLD-WIDE TRAINING SINCE 1905

MAiL NOW TO

NATIONAL TECHNICAL SCHOOLS, Dept RG- 40,
4000 S FIGUEROQA ST

J Rush free TV -Radio "Opportunity” Book and sarple
I 1esson. No salesman will call. ]

LOS ANGELES 37, C4 LIF.

AGE.

~ 4

Lef aarmadl WI.CMIJJ i

ADDRESS

CIiTY

—l

ZONE STATE pr—

Los Angeles 37, Calif. g

www.americanradiohistorv.com

Check it inlerested ONLY in Residenl Schaol training at Les An 2les
‘VET{RANS Give date of Discharge
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Medical FM Net

Radio Corp. of America has
applied to the FCC for FM fre-
quency assignnients for a medical
network. Two types of programs
have been planned. One will be heard
in the doctor’s outer office and will
consist solely of background music.
The second program will be heard
only in the inner office and will have
36 minutes a day of medical news
and about 10 minutes of advertising.
The program, it was said, will give
physicians easier access to medical
news and information.

New Prefixes

The National Bureau of Standards
and the International Committee on
Weights and Measures have adopted
four new prefixes. These prefixes, in
common use in Europe, are: tera,
meaning trillion; giga, meaning bil-
lion; nano, billionth, and pico, tril-
lionth, Sample uses of the prefixes
are: 1 terawatt or 1,000,000,000,000
watts; 5 gigavolts or 5,000,000,-
000; 3 nanoamperes or .000,000,003
ampere; 7 picofarads or 7 micro-
microfarads or .000,000,000,007 far-
ads. These prefixes now become part
of the list of prefixes in more common
use which include micro, mega, kilo
and milli.

Cleveland Ham Wins
Edison Award

Walter Ermer, Sr., has been
awarded the eighth annual Edison
Radio Amateur Award for public
service. General Electric Co., who
sponsors the award, selected Ermer,
WS8AEU, as the ham with the most
outstanding public service record
for last year. He organized and di-
rected a 300-man voluntary emer-

€EWsS

R P TR T

'rlefs

gency radio communications corps
which served his home city, Cleve-
land, Ohio, on 23 occasions last year
—including flood and storm alerts
and searches for lost children. He
will receive a trophy and $500. The
photograph shows Ermer and Police
Lieut. Michael Roth, KS8KNJ.

Long Telephone Cable

A new pair of telephone cables
now connects West Palm Beach,
Fla.,, and San Juan, Puerto Rico.
The system, 1,250 land miles long,
was built by American Telephone &
Telegraph Corp. and Radio Corp.
of Puerto Rico, a subsidiary of
International Telephone & Telegraph
Corp. (ITT). The system has 59
amplifiers. Each amplifier contains 3
tubes and 60 other components. The
units, spaced about 44 miles apart,
amplify voice currents about 1,000,-
000 times. About 1,500 volts are
required at each end to operate the
system. The cables can carry 48 two-
way phone calls at one time.

New products for portable TV?

Two components, which rumor
says are soon to appear, may make
portable TV bhetter and should rev-
olutionize the picture-tube and bat-
tery business.

The first is a picture tube with
a solid-state emitter. The cathode
and heater of standard types arve
eliminated, and a little block of a
semiconductor material fills the gap.
When 25 ma at 6.3 volts is fed
through it, enough electrons are
supplied to put a picture on the
screen. High voltage for the 8-inch
version runs 7,000 volts. The peak-
to-peak video driving signal is 20
volts. A 118° deflection angle makes
for a very short tube indeed. G-E

T T N T . P Y W
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and Sonotone are said to be dicker-
ing for this Japanese-built prize.

Another item portable TV manu-
facturers want is a battery being
developed by a leader in this field.
The silver-mercury cell, said to be
in late stages of production and
expected on the market in about
6 months, combines the best features
of mercury and nickel-cadmium
types. It has the capacity of a
mercury cell and the rechargeability
of nickel-cadmium.

A simple comparison shows its
ability. A rechargeable nickel-
cadmium battery rated at 1,000 ma
hours is the same size as a mercury
battery that has a 2,400-ma-hour
rating. The same size in a silver-—
mercury battery is rated at 2,000
ma hours and can be recharged as
often as a nickel-cadmium cell. In
Philco’s portable TV (they are a
prime bidder for the new battery),
it would last twice as long as the
one now used—~8 hours without re-
charging instead of the present 4-
hour limit.

Stereo Committee Out

The FCC rejected a request by
the National Stereophonic Radio
Comrmittee to sponsor its reorganiza-
tion. The Committee, set up by the
clectronics industry to test and eval-
uate stereo radio systems, has been
forced to disband.

South Africa Wants TV

The TV Society of South Africa
has been formed to fight the Gov-
ernment’s anti-TV  policy. The
Government feels that TV would be
detrimental to children and “the less
developed races.” The society intends
to get one-half million signatures on
a petition for TV and submit it to
the government. The London Observ-
er reports that “tests have been
made by the South African Broad-
casting Corp. that would enable TV
to be speedily introduced if the
(South African) Cabinet were to
sanction it.”

Radio-Wave Duct

Experiments on a frequency of 220
me confirmed the existence of a
radio-wave duct between the West
African coast and Brazil. From
ground level to 5,000 feet, the air
temperature gradually drops. At
about 5,000 feet there is a sharp rise
in temperature. About 500 feet above
this level, the temperature drops
sharply again. This creates two re-

RADIO-ELECTRONICS
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\to be the PROFITABLE |
HANDS OF AN

Technician

From...RADIO—RADAR—-TV
To...GUIDED MISSILE CONTROL!

Electronics offers exciting opportunities for the man

with “handy hands.” 1t may offer him a choice of

mawy good-paying johs—even a business of his own.
What do we mean 1y “handy hands”? If you enjoy
playing bali, or you tinker with an automobile, or use
simple tools arounc your home, you most likely have
“handy hands—a great help in preparing for a good
job in Electronics. Ideal for men 17-55.

In our 29 years as a fine Electronics Training Center,
gxperience proves that the man with “handy hands”
usually hecomes a good technician.

But he does need training! You can get this training

the DeVry way: in our hig training centers at Chicago

or Toronto, or right at home in your spare time with

motion pictures, equipment etc. while you keep your
present job.

i Workshop

SEND COUPON FOR FREE FACTS! q Hobbyist -

1f you can read and understard directions, do any of the things men-
tioned above, you can train for jobs in Electronics which can bring
money and glamour. DeVry Tech training movies make Electronics
principles so plain, so much easier to grasp. Other DeVry Tech train-
ing projects with lessons, tools and equipment are planned to bring
more skill to your “handy hands.”

So why hesitate? Let us help you make those “handy hands™ skilled
hands. Send in that coupon now!

|
. Pictures of men with “"Hancy
Hands’’ and *’Skilled Hands’ —V/hat

makes the difference? Training!
EMPLOYMENT SERVICE ~ y 1 a1 > A\ :
At no additional cost, our Employment Service is available to all | ui -’\ 1 . > ) .J ] ) ] 1 I'@ ;\
DeVry Tech graduates. We hela you get started toward a good job :
or a profitable business of your own. Earnmgs DTV]R; IEC”N':A'- 'NSL"‘T_UTE' f;‘iP'l-“RE"“o
/| 414 elmont Avenue, 1cago FR1IN
1 .
2 FREE BOOkIe1s * Act Now! @ H Please give me your two free booklets, Pocket Guide to Real Earnngs’ I
Accredited Member of and “'Electronics in Space Travel;” also include details on how to pr pare
i e e National Home for a career in one or more branches of Electronics.
t [ - Study Council ““One of
North America’s Foremost
qqq:q I Name Age
Tkt H Electronics Training Centers” eI I
Street Apt._
f)w. \ \,/ RY o B ]
I i\l 33 "l i‘ !J I’ E ] Check hero.e if you face military service. I
Canadian residents: Write DeVry Tech of Canada, Lid.,

2073 626 Roselawn Ave.. Toronto 12, Ontario

CHICAGO ° ORONTO

= e ] ST [ [ S [ M (e
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Latest Issue Now Available
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flecting surfaces for radio transmis-

sion. This duct carried a 100-watt

signal from a Navy airplane over

Brazil to another plane 1,430 miles

away. It is believed that there might

be three other ducts, one each in
| the North Atlantic, North Pacific and
{ South Pacific areas.

TV Production Up

Manufacturers produced 6,349,380
TV sets in 1959 as compared with
| 5,748,676 sets in 1958, according to
figures released by the Electronics
Industries Association. Also up were
radio production and TV sales. There
were 15,622,357 radios produced in
1959, as against 11,817,243 in 1958.
Sterco phonographs outsold mon-
aural phonographs; stereo, 2,744,
720; monaural, 1,653,137.

Channel Allocation

The FCC is considering five plans
for TV channel allocation, according
to a statement by Commission Chair-
man John C. Doerfer, before The
Senate Interstate Commerce Com-
nmittee. They are: a 50-channel vhf
system keeping the present 12 vhf
channels; a continuous 50-channcl
vhf system keeping channels 7
through 18 and removing channels
2 through 6 from use; a continuous
25-channel vhf system keeping chan-
nels 7 through 13; a 70-channel all-
uhf system; the present 82-channcl
vhf-uhf system. The commission has
presented Congress with the draft
of a bill that will enable it to set

ceman
est is expressly gcarcd 1o the servic

you in your job Write today for your copy.

Back issues still available...
but going very fast

To get a full understanding of the material in this issuc, you
should have some awareness of the operation of ac amplifiers,
thyratrons or photoelectric wbes, for example. These were all the
subjects of careful analysis in preceding issues of Tips. And they’ll
also serve as the springboard for discussions in issues of Tips
that'll be coming up very soon. You can still get copies of these
back issues. But supply is limited. So get your request in now.
Back issues available: (1) Semiconductor Rectifiers; (2) Gas-
filled Rectifiers; (3) Theory of Thyratron Operation; (4) Practi-
cal Applications of Thyratrons: (5) Photoelectric Theory and
Operations; (6) AC Amplificrs. Specify which you would need
to complete vour Tung-Sol Tips library.

) TUNG-SOL

TUNG-SOL ELECTRIC INC., Newark 4, N. J.

sALEs oFfices: Atlanta, Ga.; Columbus, Ohio; Culver City,
Calif.; Dallas, Texas; Denver, Colo.; Detroit, Mich.; Irvington,

N. J.; Melrose Park, Iil.; Newark, N. J.; Philadelphia, Pa.;
Seattle, Wash, Canada: Montreal, P. Q.

wWww_americanradiohistorv.com

minimum standards for TV set re-
ception. They claim the bill is im-
portant to the success of any plan
‘ they adopt for chaunel allocation,

Police-Car Bugs

Some New York City police cars
l have “bugs” in them. The “bugs” are
l small tape recorders that go on when

the car’s transmitter is turned on.
The department is using them in an
attempt to tind out which of the
. patrolmen in the cars sing or yodel
or use improper language on the air.

Japanese Make Transistor TV

Transistor TV set from Japan
may provide competition for Thileo,
Emerson and others with an 8-inch
screen. Weighing 23 pounds, and
61 x 8 x 83; inches overall it oper-
ates from a 12-volt rechargeable
battery or house ac power supply.
Price has been tentatively set at
near $200, but is expected by the
producers, Sony Corp., to drop at

least 1096 after about a year. It -
has 23 transistors, 14 diodes and a
whip type antenna.

Rapid Air Photos

CBS Laboratories have announced
the development of a system that
can take an aerial photo and relay
it to a ground station in about 2
seconds. The system, called Photo-
scan, produces a picture made up of

RADIO-ELECTRONICS
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It is an axiom in high fidelity that no single speaker is capable of ideally reproducing the «ntire
musical range of a symphony orchestra. At least two speakers, each specifically designed :o re-
produce a part of the sound spectrum, are needed to do a really adequate job.

¢ ULTRA-GOMPACT SYSTEMS
OFFER MORE THAN JUST BASS RESPONSE

Ultra-compact systems are no exception to this rule. This is why two year’s research werr. into
the development of Electro-Voice’s new ultra-compact line. In its tradition of providir ; the
finest, Electro-Voice would not introduce a system in which only the bass speaker and enclysure
had been engineered to the special requirements of the compact system. Each component within
that enclosure had to be designed to make certain it was a perfect match to the other eleraents
in the system. Laboratory measurements and exhaustive listening tests had to be coord:ated
and differences resolved. The result of these efforts can now be heard from the new Levton,
Esquire 200, Regal 300, or Royal 400. These speaker systems produce bass of astounding definition
and sclidity, clear undistorted treble, and remarkable brilliance in their upper ranges.

One of the key factors in producing this purity of sound was the judicious choice of crossover

points, restricting each of the specially designed speakers to cover only the range over wh: °h its
performance is most perfect. In all models, for example, the crossover from woofer to mid- -ange
occurs at 200 cycles per second. With this degree of specialization, all forms of distorticn are
held to the lowest levels possible. Operating below 200 cycles, the bass speaker is not reqguired
to reproduce any of the mid-range spectrum and can act as a true piston.
The specially designed mid-range speaker can then be made to provide
exceptionally flat response, with its level matched perfectly
to that of the woofer. The very-high-frequency com-
pression driver faces only the necessity of adding
“sparkle”, and dispersing high-frequency
sound throughout the room. The result is
a clarity and definition of sound that can
best be described as transparent — enabling
you to feel the deepest bass, marvel at the
effortless clarity in the mid-range, and de-
light in the brilliant definition of the upper
harmcnics.

Whether you intend to purchase a new
high-fidelity speaker system now or later,
we urge you to visit your Electro-Voice dealer
for a demonstration of these remarkable instru-
ments. You may also write directly to the factory for a -
complete description of these new units. Ask for High-Fidelity T A TG S
Catalog No. 137.

Tutaway
view of
Esqu ire 200
Speaker System

CONSUMER PRODUCTS DIVISION

eT5Ybr
EZ YOTCL NC. DEPARTMENT 40E, BUCHANAN, MICHIGAN

APRIL, 1960 9
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A true 40-watt Stereo Preamp-Amplifier —so flexible it’s

you’ll ever have to buy...

the last amplifier

and a super-sensitive AM/FM Stereo Tuner...
both masterpieces of design, performance and appearance . .

.both available

in kit form (with simplified giant-size wiring diagrams and easy-to-follow

step-by-step assembly instructions)..

.or factory-wired...

and both crafted

by PACO, the Kit Division of PRECISION Apparatus Co., Inc., world-famous
manufacturers of electronic test equipment for over a quarter of a century.

THE SA-40 STEREO PREAMP-AMPLIFIER

STEADY-STATE POWER OUTPUT —

20 watts per channel (40 watts total)
MUSIC WAVEFORM POWER OUTPUT —

25 watts per channel (50 watts total)
PEAK POWER OUTPUT —

40 watts per channel (80 watts total)
RESPONSE — 30 cps to 50 K¢, 1.0 db
HARMONIC DISTORTION —

less than 0.5% at 20 watts per channel output
14 PANEL CONTROLS — including dual bass and treble

controls and switches for additional speakers
14 INPUTS — incl. 3 dual high level & 4 dual low level
OUTPUTS—incl. dual tape and separate preamp output
HUM AND NOISE LEVEL —

80 db below rated output (high level input)
SPEAKER CONNECTIONS — (Dua!) 4, 8, 16 and 32 ohms
DAMPING FACTDR — 22
RUMBLE FILTER — 6 db per octave below 50 cps
GOLD AND SATIN HOODED CASE —

with panel illumination and satin gold panei

MODEL SA-40W—Factory wired, complete wnth case.
Net Price: $129.95

THE ST-45 AM/FM STEREO TUNER

FM:

SENSITIVITY - 2 microvolts for 30 db quieting
HARMONIC DISTORTION — less than 1%

DUAL LIMITERS, FOSTER-SEELEY DISCRIMINATOR
SEPARATE PILOT-INDICATED AFC — (push-button)
AM:

TUNED RF STAGE — low-distortion diode detector
10 Kc WRISTLE FILTER

ROTATABLE BUILT-IN FERRITE ANTENNA
GENERAL:

PROVISION FOR AM-FM SIMULCAST STEREO —

or separate AM and FM Broadcast reception

INDEPENDENT AM AND FM TUNERS

CATHODE FOLLOWER OUTPUTS -- on both AM and FM
EM-84 TUNING INDICATOR — for both AM and FM
PROVISION FOR MULTIPLEX ADAPTER

AVAILABLE 3 WAYS

MODEL ST-45-Kit, with factory-prealigned $8495

transformers, complete with case..

Net Price:

MODEL ST-45PA—Semi-Kit, with both FM and AM tuner
sections factory-wired and completely pre-aligned and
calibrated for hairline sensitivity, complete with case.

Net Price: $99.95 |

MODEL ST-45W-—Factory-wired, allgned calibrated and

assembled, complete with case

Complete your Stereco or Monophonic System with the necw

[ X e

PIAC]O]

COUNTERPART SPEAKER SYSTEM

A compact, wide-range, 2-way speaker system having unusu-
ally smooth response..
balance control...
moderate price. Assembles in less than 1 hour...
ments any high fidelity system.

. with cross-over network and acoustic
.at a surprisingly
comple-

in semi-kit form ..

MODEL L2-U, Kit, unfinished
MODEL L2-F, Kit. walnut finish
R SRR

Available at leading electronic parts distributors
and wherever good sound is sold

PlA[C

For complete information write to:
ELECTRONICS CO.,
Kit Division of PRECISION Apparatus Company, Inc.

INC., 70-31 84th Street, Glendale 27, L. 1., N. Y,

www.americanradiohistorv.com

.Net Price: $134.95 |

| NEWS BRIEFS (Continuved)

about 120,000,000 elements as com-
pared with the 250,000 elements of a
TV picture. A camera takes a pic-
ture, the film is automatically and
rapidly developed, and then moves
before a special tube. This Line Scan
Tube shines a small spot of light on
the photo. A photomultiplier tube
behind the film converts the varying
amounts of light that pass through
the film into a varying electrical cur-
rent. This current modulates a radio
signal to the ground station.

il e NI TSR, A

Calendar of Events

Nuclear Congress, April 3-8, New York
Coliseum, New York. N. Y,

Spring Technical Conference on Elec-
tronic Data Processing, Apr. 12-13,
Hotel Alms, Cincinnati, Ohio.
Conference on Automatic Techniques,
April 18-19, Sheraton Cleveland Ilotel,
Cleveland, Ohio.

Symposium on Active Networks and
Feedback Systems, April 19-21, Audi-
torium of lngmecnng Societies Bldg.,
New York Y.

Southwest IRE Regional
and Electronics Show, April 2022,
Shamrock-Hilton Hotel. Houston. Tex.
PACE Annual Meeting, April 20-May 1,
Nevele Tlotel & Country Club, Ellen-
ville. N. Y.

Semiannual Convention of Society of
Motion I’icture and TV Engineers, May
1-7. Ambassador Hotel. Los Angeles,
Calif.

National Aeronautical Electronics Con-

A

Conference

ference, May 2-4, Biltmore & Miami
Hotels, Dayton. Ohio.

URSI-IRE Spring Meeting, May 2-5,
Sheraton Hotel, Washington. D. C,

\Veqtern Joint Computer Conference,

May 3-5, Jack Tar Hotel, San Francisco,
Calif.

National Symposium on Microwave
Theory and Techniques, May 9-11,
Hotel Del Coronado, San Diego, Calif
Electronic  Components Symposium,
May 10-12, Hotel Washington, Wash-
ington, D.C,

Electronic Parts Distributors Show,
May 16-18, Conrad Hilton Hotel, Chi-
cago, I1l. Closed show for manufac-
turers. representatives, distributors,

Rapto-ELECTRONIcS and GERNSBACK LiI-

BrARY will exhibit in Room 501 and
Booth 588.

EIA Annual Convention, May 18-20,
Pick Congress Hotel, Chicago. I1l.

IRE Regional Technical Conference &
Trade Show, May 23-25, Olympic Hotel,
Seattle, Washington,

Armed Forces Communications & Elec-
tronics Association Convention, May
95-27. Sheraton I'ark Hotel, Washing-
ton, D.C.

Details on all events supplied
by sponsoring organizations.

SRR L Il il Il

No Station Changes

There were no changes of any
kind in the TV station picture since
our March report. This is the second
such hull since RADIO-ELECTRONICS
started recording the activity. Both
occurred, incidentally, this winter.

Signal Reflected from Sun

Solar contact has been made by
the Radioscience Laboratory of
Stanford University. The 40,000~
watt transmitter used by the group
of experimenters was turned on and

RADIO-ELECTRONICS
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how to get

a Commercial

We guarantee
to train you until you receive
¢ a successful plan for . , .

Y our F C C I- i cense \ Electronics Training

— or your money back
good training
doesn't cost .
it pays!

The Master Course in Electronics will provide vou
with the mental tools of the electronics technician and
prepare you for a First Class FCC License (Commer-
cial) with a radar endorsement. When you successfully
complete the Master Course, if you fail to pass the
FCC examination, you will receive a full refund of all

tuition payments. get all three FREE!
e GET THIS HANDY POCKET et b et
ELECTRONICS DATA GUIDE vour License Exams if

you've had any practical e Your FCC ticket will e
F r. e e ? experience — amateur, recognized by employsrs
e o o military, radio servicing, as proof of your tech-
PuFds all the congmonly POCKET or other. Our proven nical ability.
used conversion factors, lan can hel tv
formulas, tables, and color ELECTRON'CS Brlit S N p pu _fou on
; | the road to success.
codes at your fingertips. BDATA i
Yours absolutely free if you ‘
mail the coupon in 30 days. GUIDE / Accredited by the National Home Study Coundil
No further obligation! A pocket guide of /
oy 0564 onversion oy, | Cleveland Institute of Electronics
TO GET THIS FREE | iy veland Institute of Electronics
GIFT, MAIL COUPON I Desk RE4OB, 4900 Euclid Ave., Cleveland 3, Ohic l
Within 30 DGYS! Please send Free Booklets prepared to help I
me get ahead in Electronics. | have had
} | training or experience in Electronics as
. indi below.
‘““License and Good Job ... Thanks” '"d":,'ed elow o I
“After finishing your Master Course, I passed the FCC | O Ifcry - O eroe ccstlng. ,
exam for the 1st class license. I had my ticket for only [ Redio-TV Servicing () Home Experimenting |
one week and I got a job atWOC-TV, AM-FM. Inci- | [ Menufocturing [ Telephone Company
de_nt_all_y, WOC is the oldest radio station west of the (] Amoteur Rodio (] Other —_— !
Mississippi. I sincerely feel that if it weren’t for taking | in whot kind of work are In what bronch of Electronics
your Master Course, [ would not have received my 1st you now engaged? are you interested? l
class ticket. So I want to take this occasion to again
thank you for such a fine preparation for electronics | r—
work.” I
I Nome Age .
Francis JJ. McManus
Davenport, lowa I Address i |
CLEVELAND INSTITUTE OF ELECTRONICS o Zone, State — |
Desk RE40B 4900 Euclid Avenue Cleveland 3, Oliio, Bras o remres| m [ e Tty ] Kot s 1
APR
IL, 1960 1"
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Check §

Centgalab

for everything in

Ceramic
Capacitors

CENTRALAB, the pioneer in ceramic capacitors, gives yvou the finest product
and the widest choice. Look over this partial list and see for yourself the !
wide range of CENTRALAB ceramic capacitors for industrial and radio-tv
servicing. Check CENTRALAR, the world’s largest manufacturer of ceramic
capacitors—available through your electronic parts distributor.

CERAMIC DISC HI-KAPS®

500 volts and 1000 volts D.C. Working
3.3 mmf through .05 mfd.

HIGH VOLTAGE DISC HI-KAPS®
3000-6000 volts D.C. Working

4.7 mmf. through .005 infd.

BUFFER CAPACITORS

1600 volts 13.C. Working
.003 mfd. through .015 mfd.

TUBULAR BYPASS

% _ AND COUPLING

59 HI-KAPS®
600 volts D.C. Working
5 mmf. through .01 mfd.

CAPACITORS

600 volts D.C. Working

Capacity ranges from

.5-3 mmf. to 20-125 mmf.
including MIL-C-81 rating ranges

i’ - P,
4 7. TRIMMER

5

i HIGH VOLTAGE-

el TRANSMITTING FEED-THRU CAPACITORS
L} | CAPACITORS 250 . 1o 300 mm
L : 5 KV and 7.5 KV.

o R 25 mmf. to 1000 mmf.

LOW VOLTAGE TRANSISTOR ULTRA-KAPS*
3 volts D.C. Working 30 volts D.C. Working
.1 mfd. —2.2 mfd. .02 mfd. —.1 mfd.
10 volts D.C. Working 75 volts D.C. Working
.05 mfd. —.47 mfd. .05 mfd. —.1 mfd.
150 volts D.C. Working
= 100 mmf. —.02 mfd.

*I'rademark

ﬁ\TEMPERATURE COMPENSATING CAPACITORS

Fa]:'._-"‘“'.-p? Disc and T'ubular

- T NPO, N750, N330, N1500
='HH"'"'--...,_ 73 various ranges from .5 mmf. to 750 mmf.
“"“--..\
~——
e -

ELECTRONICS DIVISION Of CLOBE-UNION  INC,
9220 E. KEEFE AVE. « MILWAUKEE 1, WIS,
IN CANADA: P, 0. Box 400, Ajax, Ontario

CONTROLS
PACKAGED ELECTRONIC CIRCUITS o

12

ROTARY SWITCHES ¢ CERAMIC CAPACITORS

ENGINEERED CERAMICS

rr—y
www.americanradiohistarwoom

NEWS BRIEFS (Continuved)

AMPLITUDE

Noise burst

VoW

| { minute | Vo W

TIME ——
off in 30-second pulses for 15 min-
utes, then kept silent while waiting
for the echo, due to arrive in 17
minutes from the time the first pulse
was sent. The frequency used, 25.6
me, was chosen to minimize absorp-
tion by the sun’s corona.

The contacts were recorded on
tape at daybireak on the mornings
of April 7, 10 and 12, 1959. Months
were required to separate the echoes
from solar background noise, which
was 50,000 times stronger.

The graph shows the solar echo
by dotted line, the way the perfect
echo should look by the solid line.

Ultra-Fast Computers

Dr. Peter J. Isaacs of Sperry
Gyroscope Co. at the Long Island,
(N. Y.) Electronic Manufacturers
Council predicted that computers
will be built that can handle 10,-
000,000 calculations a second as
compared with today’s 250,000 rate.
He also said that if these high-speed
units were put to work on weather
prediction problems, computer fore-
casts would be available before the
expected weather instead of after
it.

High-Frequency Diodes

General Electric Co. has announced
that its research scientists have made
tunnel diodes work at frequencies
above 4,000 megacycles. The diodes
are made of gallium arsenide instead
of silicon or germanium, Tunnel
diodes, the newest solid-state device
in the transistor family, have already
been put on the market to original
equipment manufacturers, and G-E
has announced an 83% price reduc-
tion, dropping the cost to manufac-
turers to between $10 and $15 a
diode.

Sunspot Peak Definitely Past

The sunspot maximum period,
which stretched out long after its
theoretical peak early in 1958,
showed a clear decline in the last
3 months of 1959, sunspot activity
in December being lower than at any
time since early 1956. Activity re-
mained high so long after the ex-
pected peak that for many months
observers helieved that the peak
might be still to come. Looking back
over the period since March, 1958,
however, a decline c¢an be scen. The
decline was so slow that the average
sunspot number for 1959 is above

(Continued on page 18)
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“When we heard the Citations our immediate reaction
was that one listened through the amplifier system
clear back to the original performance, and that the
finer nuances of tone shading stood out clearly and

distinctly for the first time.”

‘We know you will be interested in these additional comments from
Mr. McProud’s report:

Performance: “The quality of reproduction reminds us of the
solidity of Western Electric theatre amplifiers of some years ago
... The bass is clean and firm and for the first time we noted that
the low-frequency end appeared to be present even at low volumes
without the need for the usual bass boost.”

Specifications: “Our own measurements gave IM figures of 0.35
per cent at 60 watts; .08 per cent at 20 watts, and less than .05¢%
(which is essentially unmeasurable) from 10 watts down.”

puta the very pest (CTTATION KITS v [ oo

APRIL, 1960

C. G. McProud, Editor, AUDIO Maga:ine

Construction: “It is obvious that considerable thought has gone
into the preparation of the Citation as a kit (and) when the s mpli-
fier is completed, the user may be assured of having a unit 1.e can
be proud of . .. The kit is a joy to construct.”

For a copy of Mr. McProud’s complete report and a Citation cata-
log, write Dept. RE-4, Citation Kit Division, Harman-Kardon. West-
bury, N. Y. The Citation I is a complete Stereophonic Pream. lifier
Control Center. Price, $159.95; Factory Wired, $249.95. The Cita-
tion II is a 120 Watt Stereophonic Power Amplifier. Price, $1.39.95;
Factory Wired, $229.95. Prices slightly higher in the West.

13
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SpPrAGUE DiIriLM does it again! First to give you at
regular prices the finest molded tubular capacitor
made—the DiFiLM Brack BEAUTY ... and now
the newest DIFILM capacitor—the ORANGE-DRoOP
dipped capacitor.

éSPRAGUE ORANGE-DRroP CAPACITORS are espe-
cially made for easy installation in tight spots ...
where only an exact replacement will fit. They are
the exact same dipped capacitors used by leading
manufacturers in many TV sets.

WHY ORANGE-DROPS
BEAT HEAT AND HUMIDITY

Sprague Orange-Drop MyIaF-PaperDipped Capacitors com-
bine the proven long life of paper capacitors with the
effective moisture resistance of film capacitors. Their
duplex dielectric of kraft paper and polyester film is
impregnated with HCX®, Sprague’s exclusive hydrocarbon
material which saturates the paper and fills voids and
pinholes in the film before the HCX polymerizes. The
result is a solid, rock-hard capacitor section which is then
double-dipped in bright orange epoxy resin for moisture
protection. Leads are neatly crimped for easy installation
on printed wiring boards.

14

DREREE-DRO

DIPPED DIFILM® CAPACITORS
FOR EXACT ORIGINAL
REPLACEMENT

THIS NEW ... MINIATURE. .. DIFILM
CAPACITOR OUTPERFORMS ALL
OTHER DIPPED TUBULAR CAPACITORS!

& SPRAGUE ORANGE-DROP CAPACITORS are a nat-
ural teammate for the molded Difilm Black Beauty®.
Black Beauties, born out of engineering to tough
missile standards, are still far and away the best
replacement capacitors—better than any other
molded or dipped ... paper, film, or film-paper
combination . . . capacitor made for ertertainment
electronics.

@ Where a dipped capacitor is called for, no other
dipped unit can match the ORANGE-DRroOP. Your
distributor is stocked with all popular ratings in
200, 400, 600, and 1000 volts in handy Sprague
Kleer-Paks. Order some today.

*Du Pont Trademark

don’'t be vague—insist on

SPRAGUE
the mark of reliability

ANOTHER TESTED RELIABLE PRODUCT BY THE WORLD'S
LARGEST CAPACITOR MANUFACTURER

RADIO-ELECTRONICS
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Get

Your First Class Commercial

F.C.C. LICENSE

QUICKLY !

Learn hy Correspondence or in Resident Classes

Grantham training is offered by correspondence or in

Do you WISH you
were EMPLOYED
in ELECTRONICS?

F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C. conunercial (not amateur) license is your ticket
to higher pay and more interesting employment. This license

is Federal Government evidence of your qualifications in ;’ resident classes. Either way, we train you quick y and
electronics. Employers are cager to hire licensed technicians. i ]
o4 thoroughly---teach you a great deal of electronic; and
i ghly y g
WHICH LICENSE FOR WHICH JOB? ’\:;11 prepare you to pass the F.C.C. examination for ¢ first
a8 . . .
The TEIRD CLASS radiotelephone license is of value class license. Get details now. Mail coupon below.
primarily in that it qualifies you to take the second class X AR R _ .
examinaticn. The scope of authority covered by a third class  EY \ Q\ \\\\\ \\\\ \\\
license is extremely limited. Q'ﬁ N\ 5 > N
The SECOND CLASSdradiotelephone licegse qualifics [P : This booklet
you to install, maintain and operate most all radiotelephone % \
equipment except commercial broadcast station equipment. \:‘é R FRE E !

The FIRST CLASS radio telephone license qualifies you
to install, maintain and operate cvery type of radiotelephone N
equipment (except amateur) including all radio and tele- ’y'u.v‘

vision stations in the United States, its territories and pos- B/
sessions. This is the highest class of radiotelephone license ‘q'l
available. E’. N~y

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does

this by TEACHING you electronics. Some of the R ;
subjects covered in detail are: Basic Electricity for N d
Beginners, Basic Mathematics, Ohm’s and Kirchhofl's R

Y

Laws, Alternating Current, Frequency and Wave- v
length, Inductance, Capacitance, Impedance. Reso- ’A‘
nance, Vacuum Tubes. Transistors, Basic Principles
of Amplification. Classes of Amplifiers, Oscillators.
Power Supplies, AM Transmitters and Receivers. FM
Transmitters and Receivers. Antennas and Trans-
mission Lines, Measuring Instruments, FCC Rules
and Regulations. and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail.

OUR GUARANTEE

If you should fail the F. C. C. exam after finishing our
course, we guarantee to give additional training at NO
ADDITIONAL COST. Read details in our tree booklet.

What Does [}
F.C.C.
Mean To You?

¢ A i

APRIL, 1960

ﬁ?—’\
Get the answer in our free booklet. ;
GRANTHAM SCHOOL OF ELECTRONICS
821 — 19TH STREET, N.w.
WASHINGTON 6, D. C.

This free booklet gives
details of our training
and explains what an
F.C.C. license can do
for your future.

HERE'S PROOF...

that Grantham students prepare for F.C.C. examinations in a
minimum of time. Here is a list of a few of our recent gradusates,
the class of license they got, and how long it took them:

Licens  Weeks
Mario Bidese. 342 Alexander Avenue. Greensburg, Pa. . . _ . __ ] 1st 12
Richard M. Wilhoit, 2104 Santa Paula, Las Vegas, Nev. _ __ R I 3 12
Larry R. Perrine, 7 Normandy Place, Champaign, 1. . — — — — — 15t 15
Emerson F. Lawson, 111 Excelsior Ave., Union, SC. — . — — — — . sl 12
Marion Woolsey, 3246 Warwick, Kansas City, Mo. — — — — — — — — 15! 12
Harold W. Johnson, 5070 Hermosa Ave.. Los Angeles. Calif. _ . Tst 15
Arthur W. Hardy, 66 Dresser Ave., Great Barrington. Mass. — —— —— — — 1st 12
Ralph Frederick Beisnes, 2126 Grand. Joplin. Mo, —  — — — — — — — Tst 12
N. B. Mills, I}, 110 So. Race St.. Statesville, NC. — — . — . — 1sf 12
Dean A. Darling, 403 S. Chase Ave., Columbus 4. Ohio. _ . — — 15t 12
Paul D. Bernard, 408 First Ave. N.E., Watertown, SO. . . — — — —— 15t 18
Gerald L. Chopp, 518 Aubudon Road, Kohler, Wisc. . _ _ . _ _ _ __ 1st 12

-

{Mail in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS

821-19TH STREET, NW, WASHINGTON 6, D.C.

1

i

1

!

I

|

Gentlemen: |
Please send me your free booklet telling how | can get my cim- |
|

|

i

|

|

|

!

1

mercial F.C.C, license quickly. | understand there is no obligaton
and no salesman will call,

Name____ Age_____

Address
City

15
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YOU be the judge of
knight-kit W i

A PRODUCT OF ALLIED RADIO

quality and value

only $5 down

ifi i ter
-Watt Stereo Amplifier, featuring cenie
e fier available anywhere in this

channel output. Finest ampli e £
PG TANGE. . oo osnessse sttt

v-731 Deluxe FM-AM Stereo Hi-Fi Tuner, vyith_"Magig
Eye' tuning for each section; includes Dynamic Slde;);:rgo
Regulation and multiplex add-in feature......cooovn- $87.

see dozens of other
GREAT HI-FI KITS

- Stereo Deluxe Preamplitier

. . . . _Walt Stereo Amplifier
REE examination privilege s

Stereo Control

§

1 95-Watt Amplifier

[ 18-Watt Amplifier
More and more people are finding out how ‘ 19-Watt Amplifier
easy it is to build exciting Knight-Kits, how : Emﬁm eTruner

satisfying they are to own, and how

Speaker Systems, and others

much they save.

Y-773 Super-
Value 20-Watt
Stereo Hi-Fi Am-
plifier, with spe-
cial clutch-type
dual-concentric

level control.
$44.50

If you haven’t yet enjoyed the experience and

fun of building and owning a Knight-Kit,

we invite you to take advantage of our free
examination offer. Order any Knight-Kit.

Examine it on arrival. Inspect the

quality of the components, the circuitry, i
the easy-assembly manual. We’re so

confident you’ll want the kit, we can make ¥L7::waﬁ}':A 2;2
this offer: If you’re not COMPLETELY ‘ and tuned RF stage
2 on FM; includes
SI}TISFIED, just return the s B
kit for full refund. $49.95

Order a Knight-Kit now. Know the ,
thrill of the most satisfying build- e
your-own experience in electronics.

sold exclusively by

ALLIED

—ALLIED RADIO

WwWWW americanradiohistorv.com
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only 32 down

Y-713 Top value, best-selling Citizens
Band Transceiver. Tunable 22-channel
super-regenerative receiver, 5-watt
transmitter. . ....................$39.95

i only 32 down

Y-258 4-Band “Span Master" Re-
ceiver; exciting world-wide reception;
with cabinet.. ... ... . ..o 0 $25.95

only 32 dowan

Y-737 “Ranger” Clock-Radio with
Telechron clock, sleep switch and ap-
pliance outlet. ................... $24.95

plus many olher
HOBBYIST KITS

“Space-Spanner” Receiver

“‘Ranger” Radios

*Ocean Hopper” Radio

Radio-Intercom

5-Transistor Portable

2-Transistor Pocket Set

2-Way Intercom

Electronic Lab Kits

Photoelectronic System
and many others

RADIO

ONLY 52 Dowi

on orders up to $!0;
$5 down on orde:s
up to $200...

Y-608 | 5p i
qualit
ACVTym witr{
amazing Ayto.
matic Range Se-

!ection; reads ag

low as 100 py.
$99.50

only 38 down

Y-125 Gener

al- -
Pose VTvpm (1 ;r)nL:erg ’
input resistance)

$25.75
only 32 down

/‘/:‘i.o. R-100 ';\mat on/y 55 dOWn
.o . cei ateur Com ]
: 3 Q. pﬁ;\;)er (Hi-gain, with Zjul;;:"?ﬁl oNs Re.
Ca @\ s - %}ngf'sﬁ'

‘ Y'143M0del"600"
Tube Checker
(checks gyer 700

#=r
only 2 down types). . . $32.95

full selectiop of
INSTRUMENT KITS

5” Osci”oscopes
Tube Checkers

RF S'gna’ Generator
Signal Tracer

Audio Generator

Sweep Generator 100 ke EWered VFO
Battery Eliminator RE “izn fystal Calibrago,
Capacity Checker Bridge

. Cod ;
Transistor Checker e Pract:ce OsCi“ator
R/C Tester, plus

mary others

there's a money-saving kn. ght-kit
for every need...see them all in the

ALLIED CATALOG

Write for catalog featuring the complet: KNIGHT-
KIT line. Order the kit of your choice— udge qual-
ity and value for yourself under our FREE exam-
ination privilege!

ALLIED RADIO CORP., Dept. 8-D
100 N. Western Ave., Chicago 80, 1ll.

[J Send FREE Catalog featuring Knight-Kits

Name
t
I Address
Pioneer in quality |
electronic kit .
development... = City Zone State
|
: o]
www.americanradichistorv.com
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RADIO « TV » HI-Fl « HAM BROADCASTING - INDUSTRIAL » LAB

VOLT-OHM-MILLIAMETER

only$29.9s fincludes botteries, probe and cable
with slip-on alligator clip, ground lead and clip, as-
sembly and operating instructions) (available factory-
wired and calibrated—only $43.95*)

Exclusive features make this RCA VOM kit the buy of a life-
time! Extra 1-volt and 0.25 volt (250 mv) ranges for wider
usage in transistor servicing—new handle clip accommodates
probes and test leads for extra carrying convenience. Assem-
bles in a breeze!

FEATURING: ohms-divider network fuse-protected . easier-to-
read scales - extra-large 5V inch meter - polarity reversal
switch excellent frequency response full-wave bridge
rectifier « low circuit loading « standard dbm ranges.

SPECIFICATIONS: Input Resistance—20,000 ohms per volt on DC; 5,000 ohms per volt on AC -
Accuracy—=+ 3% DC, = 5% AC (full scale) - Regular Scales—2.5, 10, 50, 250, 1000, 5000 voits, AC
and DC; 50 pa 1, 10, 100, 500 ma, 10 amps (DC) - Extra Scales—250 =wv. and 1 volt (d¢) - Frequency
Response—AC-flat from 10 cycles to 50 K¢ (usable response at 500 Kc¢) - Ohms—3 ranges: Rx1-—
(0-2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 chms) . Dimensions—W. 5Ya”,
H. 678", D. 3"

3-INCH 0SCILLOSCOPE

95"

only $79 (complete with Low-Cap, Direct Input
Probe and Cable) (also available factory-wired and cali-
brated—only $129.95")

The first 'scope kit with "‘get-up-and-go!" Use it for practically
everything—video servicing, audio and ultrasonic equipment, low
level audio servicing of pickups, mikes, pre-amps, radios and
amplifiers, troubleshooting ham radio, hi-fi equipment, etc,—and
you can take it with you, on the job, anywhere!

FEATURING: voitage-calibrated frequency-compensated, 3 to 1
step attenuator - scaled graph screen and calibrating voltage
source for direct reading of peak-to-peak voltages - ‘“‘plus-
minus’’ internal sync...holds sync up to 4.5 Mc . shielded in-
put cable with low capacitance probe included . weighs only 14
pounds - includes built in bracket to hold power cord and cables.

SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)—Sensitivity, 3 rms mv/inch; Bandwidth,
within —3 db, 20 cps to 150 Kc - Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv/
inch; Bandwidth, within —3db, 5.5 cps to 55 Mc - Vertical Input Impedance—At Low-Cap cable
input. .. 10 megohms, 10 uuf (approx.); At Direct-cable input...1 megohm, 90 uuf (approx.) « Sweep
Circuit—Sawtooth Range, 15 cps to 75 Kc; Sync, external, * internal; Line Sweep, 160° adjustable
phase.

RCA WV-77E (K)

VOLTOHMYST®

95"
only $29 (also available factory-wired and calibrated
only $49.95%)

Think of it—an RCA VoltOhmyst Kit at this low, fow price! You get
famous RCA accuracy and dependability, plus the easiest to assem-
ble kit you've ever seen!

FEATURING: ohms-divider network protected by fuse . ultra-slim
probes and flexible leads . sleeve attachment on handle stores
probes, leads, power cord . separate 1% volts rms and 4 voits peak-
to-peak scales for accuracy on-low ac measurements . front-panel
lettering acid-etched.

SPECIFICATIONS: Measures: DC Volts—0.02 volt to 1500 volts in 7

overlapping ranges; AC Volts (RMS)—0.1 volt to 1500 volts in 7 over-
lapping ranges; AC Volts (peak-to-peak)—0.2 volt to 4000 volts in 7 overlapping ranges; Resistance—
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero-center indication for discriminator
alignment . Accuracy—:+ 3% of full scale on dc ranges; = 5% of full scale on ac ranges + Fre-
quency Response—flat within 2= 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15-volt rms ranges and
the 4, 14, and 40-volt peak-to-peak ranges . DC Input Resistance—standard 11 megohms (1 megohm

resistor in probe). *User Price (Optional)

See them all at your local RCA Test Equipment Distributor!

RADIO CORPORATION OF AMERICA

ELECTRON TUBE DIVISION HARRISON, N.J.

WwWwWwW.americanradiohistorv.com

NEWS BRIEFS (Continued from page 12)

160, higher than at the maximum of
any earlier sunspot cycle.

If the present rate of decline con-
tinues, the sunspot number for 1960
is expected to be around 115, with
a corresponding lowering of the max-
imum frequencies usable for long-
distance radio communications.

Mars Technical Net

The First Army schedule for April
is: Aprit 6, “Filter Design and
Applications,” James L. Prather;
April 13, “New Semiconductors for
High Frequency Circuits,” W. A.
McCarthy; April 20, “Modern
Trends in Electronic Instrumenta-
tion,” Walter A. Knoop; April 27,
“TACAN and Similar Aircraft
Navigation Systems,” William Loe-
bel.

The net is on the air Wednesday
at 9 pm EST on 4030 ke, upper side-
band.

Arrangements are being made to
set up a Second Army Technical
Net in the Washington, D. C., area.

Toll TV Trial

Zenith Radio Corp. has announced
it will file application for a trial
run on pay-TV soon. The FCC has
already set up standards for such
a test, including 3-year duration,
testing in only one city (which must
already have four good TV signals
available to viewers) and no sales
of decoding equipment to the general
publiec during the test period.

Zenith has indicated that it’s pre-
pared to meet these stiff tryout
requirements, and says it’ll pick one
of five cities presently under con-
sideration.

Language Experts Lacking

According to Dr. Kenneth E,
Harper of U.C.L.A. there is a
shortage of electronic translating-
machine personnel in this country.
Dr. Harper says the Soviet Union
has 450 machine-translating experts
compared to our 120. He also says
that the Russians are working with
machines that can translate 20 pairs
of languages. American experts use
computers to translate Russian and
German to English.

Telemetered Teeth

Transmitters in teeth may enable
Dr. Allen Brewer of the School of
Aviation Medicine, Brooks Air Force
Base, San Antonio, Tex., to learn
why some people grind their teeth
for several hours each night. Dr.
Brewer installed tiny radio trans-
mitters in the dentures of two peo-
ple to signal whenever the person
brings his teeth together or grinds
them. The signals are amplified and
recorded so they can be studied.

The Air Force dentist expects to
install smaller transmitters in natu-
ral living teeth. He believes they
may eventually reveal the cause of
peridontial disease. END

RADIO-ELECTRONICS
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ERRY TRAINING IN

VISIC

E W TRANSISTOR
COURSE

... literally millions of new transistor
radios are being used. We show you hiw
te make money fixing them!

OFFERS YOU ALL OF THESE VITAL NEW ADVANTAGES
TO HELP YOU EARN MORE MONEY FROM THE START!

N £WBUS|NESS ” N EWTRAINING

BUILDERS EQUIPMENT

...the famous Sprayberry
Training kits have beennewly
engineered by our staff to
offer you the latest in Radio-
TV Service Techniques!

...through these practical
proven plans and ideas we help
you make plenty of extra
money in spare time while
training.

EWHIGH FIDELITY

...there’s big money to be
made installing and servicing Hi Fi
units. Your Spravberry training now
offers vou this valuable and profitable
preparation!

The field of Radio-Television Servicing is such a fast nm.oving
industry that the best jobs and biggest incomes always g first
to the man with the most modern, complete and up-tc -date
training. Thanks to constant revision and improvement. ..
Sprayberry Training helps you earn more from the start...
and keeps you earning more in the months and years ahead!

zsmmmﬂl-:msui
PARTS & EQUIPMENT

‘The new Sprayberry
Training Televisian
Receiver, built and
tested in 5 sections.

Now offered .. . this fine
modern oscilloscope.

®
! U‘You build this power-
"IF' i ¥ ful two-band super-
4 heterodyne radio
; receiver.

You build the new
Sprayberry tester
- a complete 18-
range Volt-Ohm-

Make no mistake! All radio-television
training is not alike. The basic purpose
behind Sprayberry Trainingisto prepare
you as rapidly and as surely as possible
...to make top money servicing Radio
and Television sets and equipment.
This is where the big money has been
for years . .. and will continue to be in
the years ahead.

It’s important for you to know that
for over 30 years. .. Sprayberry Train-
ing has been preparing ambitious men
for success in this interesting and prof-
itable kind of work. Our school has
helped hundreds to qualify for the best
jobs...or to get started in profitable
businesses of their own. Today our stu-
dent rolls are the largest in our school’s
history...because the need and demand
for Radio-Television Service Techni-
cians has never been more urgent.

Just $6.00 Starts You

To encourage more men to enter Radio-
Televisionat once. .. to help fill the great
need for trained men...we’re making it
casicr than ever before to start training.
Just $6.00 enrolls you. This liberal offer
is naturally limited. Get the facts now

and consider enrollment while t 1ese fa-
vorable terms are available to vou.

KEEP YOUR JOB

... while learning

Under the Sprayberry Plan vou train
entirely at home in spare time. You com-
bine the most modern lesson ' raining
with fascinating and invaluabl¢ practi-
cal work with 25 big kits of p: rts and
equipment that we supply. You get the
equivalent of years of shop practice...
and you can train as fast or ass owly ag
you wish. We help you make « xcellent
spare time money while learnin;!. ..and
everything you receive—lessons, books,
manuals, equipment—all yours .o keep!

This is the Radio-Televisio 1 indus-
try’s most modernand up-to-th« -minute
training. Sprayberry is the or ¢ school]
that gives you personalized attention
and takes a real interest in your pro-
gress. Remember. .. just $6 starts you!
Mail the coupon today. Let the facts
speak for themselves. Let us send you
our new catalog and sample leasson . . .
and prove the kind of opporturity that
Sprayberry training canopenuy for you,

:-. i MAIL COUPON-No Salesman Wi m

SPRAYBERRY ACADEMY OF RADIO-TELEVISION

DEPT. 20-K. 1512 W. JARVIS AVE., CHICAGO 26, ILL,
Please rush all information on your ALL-NEW Radi»-Tele- l
vision Training Plan. I understand this does not obligate me
and that no salesman will call upon me. Include Nes  Cata-
log and Sample Lesson FREE.

Milliammeter test
meter.

These two big new books are yours free! Find
out what Radio-Television offers you . . _and
et us show you how easily You can learn, even without
previous experience of any kind. Rush COUPON today!

H NAME.. 5

ADDRESS
|
cy.... ZOKE.... STATE... .o 4

D pe SN NNV RS SDNY SN Y ST SENNY RANENY SR Y S 7 m—"

.- AGE.

APRIL,

1960
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GARROWAY

BAG

...With a buy-the-hest, buy-now message
hoosting G-E BLACK-DAYLITE Picture Tubes!

It’s safe to count on the big lift popular
Dave Garroway will give your business!
And smart to plan ahead, in order to squeeze
every penny of sales value out of the adver-
tising dollars General Electric is spending.
So...make sure that picture-tube and serv-
ice prospects who see Dave Garroway know
you install General Electric tubes!

Install the PROFIT PAIR |

Identification’s easy, with the attractive
new displays and other promotions General
Electric has for you. They tie in your store
or shop with Garroway ; they will keep your
phone busy with more jobs, tube installa-
tions, profits. See your G-E tube distributor!
Distributor Sales, Electronic Components
Div., General Electric Co., Owensboro, Ky.

ALK-

£

BIAL
SERVICE-
DESIGNED

www. americanradiohistorv.com
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RESIDENT SCHOOL COURSES
IN NEW YORK AND LOS ANGELES

Industry needs Electronic Technicians!

Let RCA
train you in
Advanced Electronics

This is the college-level training you need
to work with professional engineers on re-
search, development, or production projects
in such fields as: automation, guided missiles,
radar, television, computers, and other ad-
vanced electronic applications.

RCA Institutes Resident Schools in New
York City and Los Angeles offer this com-
prehensive course that prepares you for any
field of electronics you may choose. Other
courses in TV and General Electronics,
Radio and Television Servicing.

Classes start four times each year. Applica-
tions now being accepted.

RCA INSTITUTES

SCHOOLS OF TELEVISION & ELECTRONIC TECHNOLOGY
A Service of Radio Corporation of America

® Another Way RCA Serves Education Through Electronics
j=— = =—==Send to the school nearest you! = mm mm mm mm =

] |
I RCA Institutes, Inc., Dept. RER-40 1
I 350 West 4th Street Pacific Electric Building, |
: New York 14, N.Y. Los Angeles 14, Calif. l
I Please send me your FREE catalog of Resident School |
I courses. l
{ Name. I

(PLEASE PRINT) l
1 Address |
} City. Zone State }
L—-————-——---——————-—-—-J

For Home Study Courses See Ad On Opposite Page
22

VOLTAGE REGULATOR

Dear Editor:

The article “All-Transistor Voltage Regulator for Your
Car” on page 107 of the February issue of Rapio-ELEC-
TRONICS is very interesting, but a couple of points need
clarification. First, on page 114, it says “the old regulator
is not removed . . . because the reverse-current relnv and
the current regulator coil are also in the same box.” This
implies that the current regulator still functions, which is
not the case. Since the field circuit of the generator is com-
pletely disconnected from the old rgulator, the current regu-
lator loses control. This leaves the generator without cur-
rent limtitation. This might cause generator overloading in
some instances and should be carefully watched. It might
be necessary to put a resistance in series with the field to
assure that the output current does not get out of hand when
the battery charge is low. Second, the reverse-current relay
can be eliminatd by connecting a suitable low-voltage sili-
con diode between the battery and the generator armature
so that current flows from generator to battery in the for-
ward direction. This diode must have a current rating suffi-
cient for the generator output.

To guide the experimenter, it might be mentioned that,
among American cars, Ford generators have the field
grounded, while Auto-Lite and Delco-Remy generators have
it connected to the armature terminal.

Another point that should be emphasized is that the new
regulator box should be located in the coolest possible place
for maximum reliability. Since large currents do not flow
in the leads, it would be permissible to make them rather
long to accomplish this. Mounting inside the passenger
compartment might be desirable in some cases, of course
avoiding locations near the heater.

I think that this project should give good results with the
proper precautions.

CHARLES ErRwIN COHN
Chieago, IlI.

HALL-EFFECT ERRATA
Dear Editor:

The article on the Hall Effect, “Something New in Semi-
conductors,” by R. W. Crawford and N. P. Milligan, p. 105,
January, contains so many serious errors that it must be
rebutted.

1. Hall was not a physicist at Harvard—he was a grad-
uate student at Johns Hopkins.

2. In paragraph 2 the authors state that the magnitude
of the Hall veltage depends on carrier mobility for a given
current and magnetic field. This is not so. The higher the
mobility the greater the power available from the Hall gen-
erator.

3. In paragraph 3 the authors state that no practical de-
vices using the Hall effect had been available until recently.
Actually, one company produced and marketed a magnetic
field Hall-effect probe over 5 years ago.

1. The authors failed to restrict their discussion suffi-
ciently. By using the generic term “Hall-effect device,” their
statements become too inclusive to be correct. An example
appears in paragraph 5. Here figures are given which are
roughly correct for low-impedance Hall generators, but not
correct for the high-impedance Hall-effect multiplier.

Too, there are other applications of the Hall-effect, for
example, the magnetohydrodynamic generator mentioned on

RADIO-ELECTRONICS
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The equ;pment illustrated and text mcnencll you get

with each course is yours to keep. Practical work with
very first lesson. Courses for the beginner and the
advanced student. Pay-as-you-learn. You need pay

for only one study group at a time.

. = SEND FOR THIS
| FREE BOOK NOW

Opposite Page.

u

For Resident School
Courses see ad on

4

Another way RCA serves education through electronics

APRIL, 1960

CA INSTITUTES, Inc. fone Stty scrot 1

A Service of Radio Corporuhon of America
350 Wast Fourth Street, New York 14, N. Y.
Without obligation, send me FREE 64-page CATALGS
on Home Study Courses. No salesman will call.

]
!
1
I
1
|
1
I
1
]
I
I
= Address «.......viiasn SOTE 15 ] ¥10 R TS « Drwime & w8 s B [ o .
|
|
I
1
1
§
1
1
|
I
!
]
[ ]

City ....... A P Zone....State ........ . ..

Korean Vets! Enter discharge date -

CANADIANS—Take advantage of these same RCA
courses at no additional cost. No postage, no customs
no delay. Send coupon to:

RCA VICTOR COMPANY, LTD.
5001 Cote de Liesse Rd., Montreal 9, Que.

To save time, paste coupon on postcard

23
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ACCLAIMED

high [ideliiv by

b o HF

Nation-Wide Best Seller!

FISHER
600

STEREO FM-AM RECEIVER

THE FISHER 600 is the world’s best-selling stereo receiver! The reason is obvious.
Except for the new FISHER 800, there is no other receiver that can match the
sensitivity of its tuners, the flexibility of its preamplifiers or the output purity of
its two 20-watt amplifiers. Read what the independent Hirsch-Houck Labora-
tories, in collaboration with the technical staff of High Fidelity magazine, said
of the FISHER 600 Stereo Receiver:

8 “The performance of each portion of the Model GO0 is of top calibre.”

B “With this receiver we were able to appreciate FM-AM stereo broadcasts fully,
which is more than we can say for most stereo tuners we have used.”

B “(Loudness control) contours are well-chosen. The result is a well-balanced
sound, free of boominess at any volume.”

® “The rumble and scratch filters, which arc most effective in their intended
functions, hardly disturb musical content.”

8 “The amplifiers are absolutely stable and free from ring- $ 50
ing under any conditions. They showed less distortion at
very low frequencies than any other integrated stereo or

monophonic amplifier we have tested.”
Slightly Higher
WRITE TODAY for complete specifications! O L

FISHER RADIO CORPORATION - 21-40 44TH DRIVE - L. I. CITY 1, NEW YORK
24
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CORRESPONDENCE (Continued)

page 8 of the same issue of RabpIO-
ELECTRONICS. This device is said to pro-
duce 900 watts of power—hardly a low-
level device.

T. R. LAwsoN, JR.
Westinghouse Electric Corp.
Pittsburgh, Pa.

Dear Editor:

In reply to Mr. Lawson’s letter—

1. When Edwin Hall discovered his
effect, he was working for his PhD at
Johns Hopkins. He received his degree
there in 1880, and thereupon joined the
faculty at Harvard where he stayed
until 1921.

2. The magnitude of the Hall voltage
for a given geometry is a function of
the Hall coefficient, which in turm is a
function of carrier mobility and the
resistivity of the material.

3. Our reference to the commercial
availability of Hall-effect generators re-
ferred only to those utilizing indium
arsenide or indium antimonide. To the
best of our knowledge these units have
been produced commercially only by
Westinghouse and Ohio Semi-conduc-
tors in the United States and by Siem-
ens in Germany. It is our understanding
that only the Siemens and and Ohio
Semiconductors are on the market.

4. Mryr. Lawson’s criticism of our use
of the generic term Hall-effect device
is valid. It was our intention that our
usage of the term be limited to the low-
impedance devices described in the ar-
ticle. The appearance of a new device
on the market often creates confusion
until terms are standardized. We have
seen the terms “Hall-effect device,”
and “Hall-effect generator,” “Hall gen-
erator” and “Hall plate” used synony-
mously. We frankly do not know which
term will be adopted by the industry.

We did not mean to imply that the
Hall-effect devices described in the ar-
ticle constituted the sole use of the Hall
effect. Devices of the type described are,
however, low-level devices.

We are aware of Mr. Lawson’s work
on the junction Hall generator but did
not include it in our article since we
were restricting ourselves to the com-
mercially available types.

R. WayNE CRAWFORD
NEAL P. MILLIGAN
Ohio Semiconductors
Coliumbus 14, Ohio

LICENSING AND STANDARDS
Dear Editor:

James A. Fred’s letter in the Septem-
ber issue expressed fear that legislation
will prevent individuals from servicing
part-time. The legislation wanted by
the service industry would require that
this man pass an examination in order
to practice. The other aim of the legis-
lation is to control the ethics of the
“sharp” full-time operator who bait-
advertises low service rates, yet effec-
tively receives pay far above that of
the shop that advertises realistic serv-
ice charges. This legislation would

RADIO-ELECTRONICS
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“I’'m clean as a whistle inside . . . no loose »ar-
ticles make me get grouchy and sputter. My fila-
ment coating stays put. My filament and ar ode
keep a respectful and arcproof distance. You can
depend upon me to take high voltage and like it.”

Yes, the whole family of CBS high-vol age

" rectifiers offers you total reliability . . . proved in
1 e performance by leading TV and radio set m.nu-
facturers. Profit from the toial reliability of +>BS

tubes. Use them yourself.

high = -

Ruggedness and de-
pendability are built into
every CBS high-voitage
rectifier four ways: The

Bantet stem gives solid
(STOP WORRYING . .
four-point suspension.

ABOUT ARCS © A simplified two-weld
AND BURNOUTS)

ox

S 1

<
o
osnd
ct
QO
oQ
@D

support cuts filament
weld problems in half. A
stretched filament coil
(possible only with ex-
= pensive cataphoretic

coating) is sagproof and
flakeproof. Positioning
of anode with respect to

@
P

filament is permanent.

TOTAL RELIABILITY
s T ... proved in performance

CBS ELECTRONICS

Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

Receiving, industrial and picture tubes » lransiste:s and
diodes « audio components « and phonograph:
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3 NEW STEREO AMPLIFIERS
FROM

ff . scoTT

.,

g 40-'Watt
:x-.?‘f‘?'Stereo Amplifier
$209.95*

Third Channel Output, Separate Tone Controls Make
These The Most Versatile Amplifiers You Can Buy!

H. H. Scott’s 299 Stereo Amplifier has been acclaimed “world’s most versa-
tile” by editors of all leading hi fi magazires. Like all H. H. Scott stereo
amplificrs, it includes a third channel to give optimum realism in sterco play-
back and a signal for driving extension speak systems. Other advanced features
include special balancing facilitics and separate tone controls on each channel
to let you adjust for tonal differences in speakers and room acoustics.

222 24 Watt Stereo Amplifier
This budget
priced stereo
amplifier has B b

such features as : A Sl
Third Channel 'S TR
Outputand sep- : — -
arate tone controls usually found only in much
more expensive equipment. It is backed by
H. H. Scott’s reputation for quality and engi-
neering leadership. $144.95%

130 Stereo Preamplifier
All the features -
of the 299 plus
many more.
Used where it is
desired to sepa-
rate heat pro-
ducing power amplifiers from control location
or where higher power is required than avail-
able in integrated amplifiers. $179.95%

*Slightly higher West of Rockies. Accessory case extra.

1. Provision for connecting two phono cartridges.
2. D.C. Filament supply to virtually eliminate hum.
3. Separate record scratch and rumble filters.
4. Dual 20 watt power stages. 5. Visua! signal light
panel. &, Stereo tape recorder output. 7. Phase
reverse switch. 8. Third channel output. 9. Com-
pensation for direct connection of tape playback

heads. 10. Special switching to use your stereoc @

pickup on monephonic records. 11. Play a mono- @ I I I I SC O’ I ! I

phonic source through both channels simul- @ L) R o1 1. R t000
ic o

::g::;l:g ‘15 césmgﬁzte‘;;eie;:m‘a: Be::?mar::; ° H.H. Scott, {nc. 111 Powdermill Road, Dept.RE -3,Maynard, Mass,

Treble controls on each channel. 14. Special @ Rush me new catalog and complete technical spe-

batancing circuit. 15. Loudness compensation. @ cifications on all new H. H. Scott components.

Specifications: Distortion (first order difference ® N .

tone) iess than 0»3%_ Frequency Response: 20 cps ® AMIC . s e et ettt neettsssstnrostnenectssnane .

to 30,000 cps. Harmonic Distortion: 0.8% at full @ Addre

power output. Noise and Hum: Hum better than ® FTCSS et iiienennnncns Cevrnaen R “ v

80db below full power output: noise equivalentto @

10 microvolts on fow level input. ° City..oveveinn e ae e State....voun .

: Export: Telesco International, 36 W. 40th St., N.Y.C.

HEAR THE FABULOUS LONDON-SCOTT INTEGRATED STEREO ARM AND CARTRIDGE

awrv\W.americanradiokistorv.com

CORRESPONDENCE (Continued)

protect the public from the unqualified
beginner since it would set up a train-
ing and apprenticeship period, and from
the gouger since his license could be
revoked.

He speaks of a highly qualified and
experienced individual who practices
part-time. Why should a qualified per-
son like that not be in the business full-
time? He has probably learned that
servieing gives such a poor return for
the work involved that he must work at
a better paying job. Now that he has
security, he can work at his first love,
electronics servicing, Might not licens-
ing bring up the standards of the
service industry so that he can find
better remuneration as a shop owner
and operator?

He mentions a friend of his who re-
paired a ‘“toughie” that two regular
repair shops turned down. This friend
likes servicing so much that he is
willing to give his time away to prac-
tice the art. His regular job assured
him his mortgage was paid and his kids
were fed. Might not the rise in stand-
ards that licensing might bring allow
the men in the full-time service field to
have security for the family by working
8 hours a day? Then they too could
afford to tackle a “toughie” just for the
joy and satisfaction of completing the
job. We find great satisfaction in com-
pleting a tough repair job, and we often
take a loss on the time spent on it.

We could hire out to the missile
factories and find security in a standard
wage and extra benefits. But we helieve
=0 greatly in the electronies service in-
dustry that we hope to raise its stand-
ards and bring it professional recog-
nition that will give us all the benefits
vou get from the manufacturing indus-
try. On top of that, we will be our own
bosses.

FraNk T. Krrowski
Self-FEmployed
New Havtford, N Y.

THANK-YOU NOTE

Dear Editor:

We, the officers of the Pennsylvania
Federation, in behalf of the member
chapters and delegates, wish to extend
thanks to you and your publication
Rapro-ELECTRONICS for the publicity
afforded them during the past year.

Your column Technicians News is a
generous contribution to organized serv-
ice. Its value is great, as it enlightens
association members in various loca-
tions on the thinking and activities of
groups in othev geographic sections,
particularly with associations that are
not vet aligned with a state or national
organization.

Praiseworthy, too, are your recent
efforts in compiling and printing the
names and addresses of the known
service organizations in the United
States.

TL.eon J. HELK, SEC'Y.
Pennsylvania Federation
Television—Ruadio Service Associutions
END
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ALLIED’S
1960

ELECTRONIC SUPPLY CATALOG

value-packed...send for it!

RSt S

)

i e

ok

Y in tN G N
R “‘c your complete money-saving guide to
aLPo ‘"o ~ EVERYTHING IN ELECTRONICS
6 = e Latest Stereo Hi-Fi Systems—
&, Everything in Hi-Fi Componen!s

.'ﬁ':.;?yoﬁ ¢ Money-Saving, Build-Your-Own
' KNIGHT-KITS ® for Every Need
) . . e Values in Recorders and Supp ies
b’aﬂ 39th YEAR S o Latest Public Address Systems
% ! S Paging and Intercom Equipm=nt
o Amateur Receivers, Transmitta rs
and Station Gear

xe BAD

Q% iy
cricaso 80. “L.'Na"_‘ ——] e Test and Laboratory Instrumeris
Twr: €2 —m T
. & : e TV Tubes, Antennas, Accessciies

o Huge Listings of Parts, Tubes,
Transistors, Tools, Books

STERN “"EN"):Q
, napmarnar T 2A

: A onLY °2 bown 3
ALLIED exclusives: /7 on orders up to $50; only $5 down on )jﬁ

orders up to $200; only $10 down
MONEY-SAVING KNIGHT-KITS” —the very best in build-your- over $200. Up to 24 months to pay.
own electronic equipment —designed to save you up to 509,. =
“Convenience Kngineered” for easiest assembly; the only kits i =
covered by DMoney-Back Guarantee. Complete selection of
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Amateur
kits. KNIGUT-KITS are an exclusive ALLIED product.

KNIGHT® STEREC HI-Fi—truly the best for less—the finest
you can buy, yet far lower in cost. Select super-value
KNIGHT components or complete systems and save send for the leading

most. Also see the world’s largest selection of
famous-name hi-fi components and money-

Get every buying odvantage ot ALLIED: low :st
money-saving prices, fastest shipment, expe
persanal help, guoranteed satisfaction.

electronic supply guide T

. saving ALLIED-recommended com- e e |
=% plete hi-fi systems. - — e -

~. gl 2| ALLIED RADIO CORP., Dept. 2.0 I
= 2 BA 100 N. Western Ave., Chicago 80, IIl. i
: 3 i [J Send FREE 1960 ALLIED Catalog. !
: - |
"ALLIED RADIO Name - :
——mmm——e |
— our 39th yeor Address o
E : !
World’s Largest Electronic Supply House |
City Zone State =
— e e
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HE X-RAYS
WOOD...

to help make
telephone poles
last longer

Chemist Jack Wright developed the use of this X-ray fluorescence
machine for testing the concentration of preservatives in wood. Here
he bombards a boring from a test telephone pole with X-rays.

This Bell Labs chemist is using a fast, new technique
for measuring the concentration of fungus-killing preserva-
tive in telephone poles.

A boring from a test pole is bombarded with X-rays.
The preservative—pentachlorophenol—converts some of
the incoming X-rays to new ones of different and charac-
teristic wave length. These new rays are isolated and sent
into a radiation counter which registers their intensity. The
intensity in turn reveals the concentration of preservative.

Bell Laboratories chemists must test thousands of wood
specimens annually in their research to make telephone
poles last longer. Seeking a faster test, they explored the
possibility of X-ray fluorescence—a technique developed
originally for metallurgy. For the first time, this technique
was applied to wood. Result: A wood specimen check in
just two minutes—at least 15 times faster than before possi-
ble with the conventional microchemical analysis.

Bell Labs scientists must remain alert to all ways of
improving telephone service. They must create radically
new technology or improve what already exists. Here. they
devised a way to speed research in one of telephony’s oldest
and most important arts—that of wood preservation.

Nature still grows the best telephone poles. There are over 21 million
wooden poles in the Bell System. They require no painting, scraping or
cleaning; can be nailed, drilled, cut, sawed and climbed like no other
material. Scientific wood preservation cuts telephone costs, conserves
valuable timber acres.

Ff’é BELL TELEPHONE LABORATORIES
: e -.~,'I World Center of Communications Research and Development

RADIO-ELECTRONICS
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IF YOU LOVE TO CREATE...BUILD

Over 2 MILLION EICO instruments in use throughout the world. Add 5% in the West.

® Exclusive advanced systematized engineering

o Lastest and finest quality parts

® Exclusive “‘Beginner-Tested'’ easy step-by-
step instructions

® Exclusive TRIPLE quality control

o Exclusive LIFETIME guarantee at nominal cost

IN STOCK — Compare, then take home any EICO
equipment — right “'off the shelf’’— from 1500
neighborhood EICO dealers throughout the U.S.
and Canada.

HF81 Stereo Amplifier-Preamplifier selects,
amplifies, controls any stereo source & feeds it
thru self-contained dual 14W amplifiers to a pair
of speakers. Provides 28W monophonically.
Ganged ievel controls, separate balance control,
independent bass and treble controls for each
channel. Identical Williamson-type, push-pull
EL84 power amplifiers. *‘Excellent’’ — SATURDAY
REVIEW. “Outstanding . . . extremely versatile.”
— ELECTRONICS WORLD. Kit $69.95. Wired
$109.95. Incl. cover.

HF8S5 Stereo Preamplifier: Complete master
stereo preamplifier-contro! unit, self-powered.
Distortion borders on unmeasurable. Level, bass,
& treble controls independent for each channel
or ganged for both channets. Inputs for phono,
tape head, mike, AM, FM, & FM-multiplex. One
each auxiliary A & B input in each channel.
‘“‘Extreme flexibility . . . a bargain.” — HI-FI
REVIEW. Kit $39.95. Wired $64.95. Incl. cover.

New HF89 100-watt Stereo Power Amplifier:
Dual 50W highest quality power amplifiers. 200W
peak power output. Uses superlative ultra-linear
connected output transformers for undistorted
response across the entire audio range at full
power, assuring utmost ctarity on full orchestra
& organ. 60 db channel separation. IM distortion
0.5% at 100W; harmonic distortion less than 1%
from 20-20,000 cps within 1 db of 100W. Kit
$99.50. Wired $139.50.

HF87 70-watt Stereo Power Amplifier. Dual 35W
power amplifiers identical circuit-wise to the
superb HF89, differing only in rating of the out-
put transformers. IM distortion 1% at 70W;
harmonic distortion less than 1% from 20-20,000
cpswithin 1 db of 70W. Kit $74.95. Wired $114.95.

HF86 28-Watt Stereo Power Amp. Flawless repro-
duction at modest price. Kit$43.95. Wired $74.95.

APRIL, 1960

100W Stereo Power Amplifier HF89
70W Stereo Power Amplifier HF87
28W Stereo Power Amplifier HF8S

@ 5’ uniTean SEF ﬁ

T S

Mono Hi-Fi..
the experts
your Best B
is EICO

Stereo Amplifier-Preamplifier HFS11

Tuner HFT90tt
AM Tuner HFT941¢
FM/AM Tuner HFYS21t

FM Tuner HFT9D: Prewired, prealigned, tempera-
ture-compensated ‘‘front end'’ is drift-free. Pre-
wired exclusive precision eye-tronic® traveling
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db quieting, full limiting
from 25 uv. IF bandwidth 260 kc at 6 db points.
Both cathode follower & FM-multipiex stereo
outputs, prevent obsolescence. Very low distor-
tion. “One of the best buys in high fidelity kits."
— AUDIOCRAFT. Kit $39.95*. Wired $65.95*.
Cover $3.95. *Less cover, F.E.T. incl.

AM Tuner HFT94: Matches HFT 90. Selects *‘hi-fi"’
wide (20-9000 cps @ —3 db) or weak-station
narrow (20-5000 cps @ —3 db) bandpass. Tuned
RF stage for high selectivity & sensitivity. Pre-
cision eye-tronic® tuning. “One of the best
available.” —HI-FI SYSTEMS. Kit $39.95. Wired
$65.95. Incl. cover & F.E.T.

New FM/AM Tuner HFT92 combines renowned
EICO HFT90 FM Tuner with excellent AM tuning
facilities. Kit $59.95. Wired $94.95. Incl. cover
& F.E.T.

New AF-4 Economy Stereo Integrated Amplifier
provides clean 4W per channel or 8W total out-
put. Kit $38.95. Wired $64.95.Incl. cover & F.E.T

HF12 Mono integrated Amplifier (not illus.): Com-
plete “front end'’ facitities & true hi-fi perform-
ance. 12W continuous, 25W peak. Kit $34.95.
Wired $57.95. Incl. cover.

New HFS3 3-Way Speaker System Semi-Kit com-
plete with factory-built 34" veneered plywood (4
sides) cabinet. Bellows-suspension, full-inch ex-
cursion 12” woofer (22 cps res.) 8” mid-range
speaker with high internal damping cone for
smooth response, 3%2” cone tweeter. 214 cu. ft.
ducted-port enclosure. System @ of ¥2 for
smoothest frequency & best transient response.
32-14,000 cps clean. useful response. 16 ohms
impedance. HWD: 26%2", 137", 143”. Un-
finished birch $72.50. Walnut, mahogany or teak
87.50.

New HFS5 2-Way Speaker System Semi-Kit com-
plete with factory-built 32” veneered plywood
(4 sides) cabinet. Bellows-suspension, %" excur-
sion, 8” woofer (45 cps. res.), & 312" cone
tweeter. 1t44” cu. ft. ducted-port enclosure. Sys-
tem Q of V2 for smoothest frea. & best transient
resp. 45-14,000 cps clean, useful resp. 16 ohms.

www americanradiohistorv com

Stereo Integrated Amplifier AFATE

Stereo Automatic Changer/
Player 1007

3-Way Speaker System HFS3

kshelt Speaker Systems
HFSS and HFS1

INSTITUTS

HIGH FID LITY
s

MANUF AT
INC

HWD: 24”, 122", 101/2”. Unfinished birct $47.50.

Walnut, mahogany or teak $59.50.

HFS1 Bookshelf Speaker System comp 2te with
factory-built cabinet. Jensen 8”7 wobfe ", match-
ing Jensen compression-driver expon: ‘ial horn
tweeter. Smooth clean bass; crisp 2xtended
highs. 70-12,000 cps range, 8 ohms. WD: 23
x 11" x 9”, Price $39.95.

HFS2 Omni-Directional Speaker System ot itlus.)
HWD: 36”7, 1514, 1112~ “Fine for ¢l2reo” —
MODERN HI-FI. Completely factory-buii® Mahog-
any or walnut $139.95. Blond $144.95%

New Stereo Automatic Changer/Player: Fhe first
& only LUXURY unit at a popular > ice! New
unique engineering advances no otner unit can
offer regardless of price: overall ‘egrated
design, published frequency respors:z, stylus
pressure precision-adjusted by factory. .«dvanced
design cartridge. Compact: 103" x 1 °. Model
1007D: 0.7 mil diamond. 3 mil sapx <ire dual
stylus — $59.75. Model 1007S: 0.7 mi & 3 mil
sapphire — $49.75. Includes F.E.T.

+Shown in optional Furniture Wcod Cabinet
WE71: Unfinished Birch, $9.95; Ww:lnut or
Mahogany, $13.95.

++Shown in optional Furniture Waocr Cabinet
WE70: Unfinished Birch, $8.95; Wulnut or
Mahogany, $12.50.

o oy o oy o o — o ——— | V" —

EICO, 3300 N. Bivd., LIC. 1, N. Y. C

Show ma how to SAVE 350% on easy- w-build
top-quality Hi-Fi. Send FREE catalog, Ster - Hi-Fi
Guide plus name of neighborhood EICC' dealer.

Name. ...
Address
(] ZEEE Zone........ State _.. ..

Listen to the EICO Hour, WABC-FM, N.Y. 5.5 MC,
Mon. to Fri. 7:15-8 P.M.,Sat. 11-12 M.

© 1960 by EICO, 33-00 N. Bivd,, L.1.C. I, N.Y.
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The specs prove it...your best buy is

B8

TV-FM SWEEP GENERATOR
AND MARKER # 368
KIT $69.95 WIRED $119.95
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PEAK-TO-PEAK

VIVM #232 &
UNIPROBE (pat. pend)
KIT $29.95

WIRED $49.95

Tests all receiving tubes (picture tubes with

adapter), n-p-n and p-n-p transistors. Com-
posite indication of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combinations of
3 plate voltages, 3 screen voltages, 3 ranges of
continuously variable grid voltage (with 5% accurate
pot.). Sensitive 200 ua meter. 10 six-position lever
switches: freepoint connection of each tube pin.
10 pushbuttons: rapid insert of any tube element in
leakage test circuit. Direct reading of inter-element
leakage in ohms. New gear-driven rollchart. CRA
Adapter $4.50.

Entirely electranic sweep circuit with accu-
rately-biased increductor for excellent line-
arity. Extremely flat RF output. Exceptional tuning
accuracy. Hum and leakage eliminated. 5 fund. sweep
ranges: 3-216 mc. Variable marker range: 2-75 mc

R c/CO%

DYNAMIC CONDUCTANCE
TUBE & TRANSISTOR

TESTER #666

KIT $69.95 WIRED $109.95

Complete with steel cover & handie

999830336000

® ittt

®

-
-

. s.; W o ‘:‘::m
RF SIGNAL GENERATOR #324 | W
KIT $26.95 WIRED $39.95 -
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o
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COLOR & MONOCHROME
DCTO5MCLAB & TV

5" 0SCILLOSCOPE #460
KIT$79.95 WIRED $139.58
§~ PUSH-PULL

Oscilloscope #425:
Kit $44.95 Wired $79.95

in 3 fund. bands, 60-225 mc¢ on harmonic band.
4.5 xtal marker osc., xtal supplied. Ext. marker
provision. Attenuators: Marker Size, RF Fine, RF
Coarse (4-step decade). Narrow range phasing con-
trol for accurate alignment.
C 150 kc to 435 mc with ONE generator in 6
fund. bands and 1 harmonic band! =1.5% freq.
accuracy. Colpitts RF osc. directly plate-modutated
by K-follower for improved mod. Variable depth of
int. mod. 0-50% by 400 cps Colpitts osc. Variable
gain ext. mod. amplifier: only 3.0 v needed for 30%
mod. Turret-mounted, siug-tuned coils for max. ac-
curacy. Fine and Coarse (3-step) RF attenuators.
RF output 100,000 uv, AF output to 10 v.
D Uni-Probe — exclusive with EICO — only 1
probe performs all functions: half-turn of probe
tip selects DC or AC-Ohms. Calibration without re-

moving from cabinet. Measure directly p-p voltage
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400,
4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 150, 500,
1500 (up to 30,000 v. with HVP probe, & 250 mc¢ with
PRF probe). Ohms: 0.2 ohms to 1000 megs. 414"
meter, can't-burn-out circuit. 7 non-skip ranges on
every function. Zero center.

[ Features DC amplifiers! Flat from DC to 4.5 mc,
usabie to 10 mc. Vert. Sens.: 25 mv/in.; input
Z 3. megs, direct-coupled & push-pull throughout.
4-step freq.-compensated attenuator up to 1000:1.
Sweep: perfectly linear 10 cps — 100 ke (ext. cap.
for range to 1 cps). Pre-set TV V & H positions.
Auto sync. lim. & ampl. Direct or cap. coupting;
bal. or unbal. inputs: edge-lit engraved lucite screen
with dimmer control; plus many more outstanding
features.

FREE CATALOG shows you HOW TO SAVE 50%, on 65 madels of top quality professional test equipment. MAIL COUPON NOW!'

*PAT. PEND.

m———. s SN ya
5 oo S
o, il T o< e }
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5§ Tube Tester -625 L Rt
{ =T t “)~ 2 Kit $34.95 VL& 12V Bartery 20,000 Ohms/Volt
New Transistor NEW Tube & — Wired $49.95 Eliminator V-0-M =585
Portable Radio RA-6 ) CRT Fil. « tests 600 mil & Charger =1050 Kit $24.95
: NEW Power & Bias » i ing t Kit $29.95 i :
Kit $29.95 Tester =612 . series string type Wired $29.95
Wired 549 95 Supply for Kit $3.95 Serigs/Parallel tubes Wired $38.95 ired $29.
Incl. F.E.T -.Iess 9V batt Transistorized Wired $5.95 R-C Combination o illuminated Extra-filtered for 1000 Ohms/Volt
Prealigned RF, IF © Eqpt. 1020 * Fast-checks Box =1140 roll-chart transistor equipt. V-0-M =536
xfmrs; push.phu Kit $19.95 radio/TV tubes, Kit $13.95 Pix Tubhe Test =1060 Kit $38.95 K|.t $12.90
audio; 6" spkr. Wired $27.95 pilot lamps, etc. Wired $19.95 Adapter....... $4.50 Wired $47.95 Wired $14.90
1 !
e | etco c4
oy |  23-00 Nerthern Bived. |
IR " VIVM Probes | Lic Ny i
& 5 Kit  Wired l l
% 9 @ # Peak-to-Peak . $4.95 $6.95 l Show me¢ NOW TO SAVE 30% en {7 Test Inctruments
RF . $3.75 $4.95 | O m-l;l O Mam Gear. [ Sead Yres Sterec Ni-Fi Guide.
. f Send Irve thort course for mevice licenss. Send me
R-C Bridge & R-C-L High Voltage O [
33-00 Northern Blvd. L.1.C. 1, N.Y, Comparator =950B Probe-1 ... $6.95 | FREE Catslos. name of neishberhood desler. i
Kit $19.95 High Voltage I 1
Add 5% in the West. © 1959 Wired $29.95 Probe-2 ... $4.95
Reads 0.5 ohms- Scope Probes i
500 megs Demodulator . $3.75 $5.75
TURN PAGE FOR MORE EICO VALUES ot s S R o S $2.75 $3.95

power factar Low Capacity $3.75 $5.75
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Radio-Electronics

Hugo Gernsback Editor

SUPERCEPTION

« o« The Next Development in Radio and Television . . .

UTURE radio and television receivers will bear no re-

semblance to those now familiar to us. None of the

original inventors and protagonists of broadcasting and

television foresaw the tension, the strife and the dis-
sension these noble and useful inventions could cause in the
average household.

Unfortunately, today both radios and TV receivers have
often become monstrous nuisances which all toc often create
unhappiness for unwilling eyes and ears. Usurping hearing
and sight of others is barbaric, creating widespread and all
too much lasting dissatisfaction among its vietims,

Children and youths regularly trespass upon the time and
nerves of their elders by forcing them to listen and thus
participate in their program selections—unless the elders
leave the room.

Husbands and wives continuously clash over the choice
of programs—the former want sports events or other
male entertainment, while the latter insist on drama or
other female fare.

Yes, a family may conceivably have two separate radios
and three TV sets, each in a different room—everyone has
seen such split households—but we must all agree that this
is an asinine and not very progressive solution to the prob-
lem, even if sufficient rooms are available. It won’t prevail
in the future.

In the present hectic and stressful civilization, when our
nerves are under continuous assault from a wide variety
of noises, the extra-high-decibel onslaught of radios and
TV’s injures our nervous systems far more than anyone
cares to admit. And, unfortunately, the noise situation is
steadily worsening, hence the increasing nervous collapse of
a large percentage of our population.

The recent addition of hi-fi and stereo has done nothing to
ameliorate the sonic impact on our audio centers. Qur au-
thorities, who get an increasing number of complaints,
wonder where it will all end.

If this sounds as if we were roundly condemning and de-
nouncing all electronic entertainment instruments and
devices, let us assure you at once that nothing is further from
our thoughts. Indeed, we who were in at the birth of all of
them have spent our entire life and efforts in publicizing
and propagandizing electronic sound and sight.

What we do object to is the crude form of our present-
day electronic entertainment gear. Future historians will
wonder how we possibly could have tolerated it so long!

Let us now visit our family of five of the not-too-distant
future. It is 7 in the evening. The entire family is together
once more, all assembled in the living room after dinner.
Al are listening 10 either their TV’s, their radio or their
hi-fi Stereo. But the casual stranger entering the room hears
not a sound, sees no picture on a screen!

All is serene and quiet. The lights are low and the room
has a pleasant cozy atmosphere. Father and mother are
sitting on the eouch, relaxed, Their eyes are closed, but by
the alert expressions on their faces, you know that they are
wide awake.

The 1wo girls, 8 and 12, are sitting in eomnfortable over-
stuffed chairs, one listening to her radio, eyes wide open,
and the other entertained by her TV, her eves closed but
fluttering while she follows the latest courtroom drama.
Junior, age 16, sits at the table doing his homework, by the
room’s sole dimmed table lamp. He listens to the latest
hi-fi stereo explorer’s account recorded on board a huge
space-liner in transit from the moon to the earth. The only
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andible noise in the room is Jumior’s rustling hosnework
papers.

The entire family wears individual, modern-styles head-
zear that runs over the forehead and back around th: head.
It is made of light aluminumagnesium with a soft plastic
inside pad where it touches the forehead and hair in hack. It
can be adjusted for any size head. lis total weight is less than
5 ounces. Over the ears are tiny adjusting knobs for »ff, on,
change of channel, intensity and volume control. Th: head-
band nowhere measures more than '3 inch thick. All the
electronic components are contained within this thickness,
along which they are distributed. There is neither » visible
antenna nor a connecling cord. Entirely transistoriz=d, the
long-life batteries are in the headband, too. Hence one can
walk about the honse without ever missing any pa t of a
program.

The headgear is ealled a superceptor. It is at once a2 com-
bination radio set, television receiver and hi-fi sterco. You
can go to sleep with your superceptor. 100. Special nuwslels are
built for learn-while-you-slecp purposes; others will 1waken
you to music at the preset time.

Fantastic? Not any more than radio or television was in
1900.

The superceptor is just a few stages more soplizticated
than today’s receivers. At the present state of elec ronics,
it becomes discernible that we will soon break throu:h into
the inner consciousness of man. We do not need vars or
eyes to hear or see—anyone who dreams while asleep knows
that. By going directly to our brain’s hearing arn:| sight
centers, we can bypass the optic and audio nerves that lead
to them. But how do we accomplish that? Here ‘s tne ap-
proach—there may be several others.

Last January, a trio of scientists at the Univer:ity of
California at l.os Angeles reported in the Proceco ngs of
the Society for Experimental Biology and Medici»r that
electromagnetic fields created by electromagnets could stimu-
late the brain without contacting the skull. Drs. Alexander
Kolin and Norman Q. Brill and graduate studem: Paul
Broberg reasoned that brain tissue is conductive; th 13 they
thought that electric currents could be induced in th : brain
just as electric currents are induced in transforme- coils.
Such brain conductivity had been noted by Norweg:ian tech-
nicians working in a hydroelectric station. They “saw”
bluish-white flickerings whenever they were near th: large
choke coils of the plant. The phenomenon is callec phos-
phenes. The UCLA researchers were able to duplic ite the
phosphenes by creating a low-frequency current in & nagnet
and placing their heads in its field.

Such super-perception-—we term it superceptier—-has a
long distance to go before we can perceive television mages
in our sight or optic brain centers, but we feel certa n that
it will be accomplished in the future. Tiny, solid-ste e elec-
tronic scanners, replacing the present cathode rar tube,
may do the trick.

As for the much simpler audio superception, & : have
commented on this at length.* It is already here.

Will superception TV supplant screen television” Prob-
ably not. Large wall-screen projection will always -emain
for simultaneous viewing of specialized programs for the
entire family and for their invited company’s el=:tronic
fare. —_H.G.

*See “Future Audio Goals,” October, 1959, Rap10-ELECTRONITS, -age 33.
See also ‘*Microelectronics,” page 33, February, 1960, RAD10-EErF: TRONICS,
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HSS-2 helicopter drops its sonar detec-
tion gear 10 search for hidden submarines.

afford to lose the few fleeting detections
we get. We need positive holding devices
to stay with anything we get long
enough to identify it completely, and, if
necessary, destroy it.

Attack

Our Kkill capability is presently the
least of our worries. In general, if we
can find and classify a submarine, we
can destroy it if we have to. Of course,
the enemy can also kill us so, while it
is the least, it is still a considerable
worry. Since it is much easier for a sub-
marine to destroy Chicago, Detroit, New
York plus a dozen other cities and
strategic military bases, the submariner
would prefer to do that than approach
a hunter killer group.

We have several methods of trying
to outshoot the submarine. The best is
to keep our surface and subsurface
vessels out of lethal range and send out
an aireraft to attack. Next best is the
destroyer with its hedgehogs (multiple
ahead-thrown bombs), weapon ALFA
(a rocket-propelled depth charge, and
no relation to the task group of the same
name) or antisubmarine torpedoes. All
these require the surface attacker to
drive right into the hostile submarine’s
sights. Most urgently we need range so
we can kill a hostile craft well beyond
its lethal range. We also need speed and
depth with our torpedoes, lest tomnor-
row’s submarine simply run away from
our weapon. We need homing weapons
with better acquisition ranges to im-
prove the probability of a hit and reduce
the time required of the fire-control
solution, time we probably won’t have.
Since atomic depth charges are limited
in nunmiber and extremely expensive, we
must do most of our dirty work with
conventional torpedoes. Political con-
siderations may deny the use of atomic
weapons. Furthermore, a hole smaller
than a fist in the pressure hull of a sub-
marine is adequate for a kill,

What we have and need

Ideally, I would want a single super
vehicle that could locate, pinpoint and
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A push of a button, and anti-subma-
rine weapon ALPHA will be fired.

(if necessary) destroy instantly every
hostile submarine any potential enemy
could deploy against the United States.
There is no such vehicle. The operations
of Task Group ALFA have proved
again and again that, to do the job, I
niust employ the best capabilities of
many types of vehicles in coordination.
For speed, accuracy, range and staying
power, I must call upon specialists in
three mediums: air, surface and sub-
surface.

The basic antisubmarine aircraft is
the carrier-based Gruman S2F Tracker.
It is an electronic package equipped
with engines, wheels and just enough
space among its electronic equipment
for four crew members to squeeze in.
Into its fuselage are packed a complete
radar, electronic countermeasures
(ECM) equipment, a magnetic anomaly
detector (MAD), sonobuoy receivers,
uhf and mhf communications trans-
ceivers with associated homing equip-
nient, navigational radio veceivers and
a tape recorder. Stowed behind the
engines in the nacelles are expendable
sonobuoys. There are rails on the wings
for rockets, bombs, smoke markers or
explosive sound signals. In its bomb bay
it can carry either conventional or
atomic depth bombs or homing torpe-
does. A MAD boom extends from its
tail, a radome from its belly and an
ECM dome from over its cockpit. It
fairly bristles with antennas.

Complete as this compact electronic
package may seem, it is inadequate to
combat modern submarines. Designated
an all-weather aireraft, it requires too
much of its crew’s attention just to stay
safely airborne at low altitude in foul
weather. It needs an automatic naviga-
tion and control system to free its crew
from the mundane task of saving their
own skins, and allow them to concen-
trate on antisubmarine warfare. It
needs a radar long-ranged and dis-
criminating enough to pick out a peri-
scope the size of a baseball bat from
the clutter of sea return miles away.

Today the S2F is perhaps too fully
equipped. Its pilot has trouble using all
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the information available to him. It
needs a presentation system that will
give the plane commander data from
all his equipment in the best form to
allow him to analyze and act. It needs
an automatic data link with the com-
mand post in the aireraft carrier and
with other units with whom he must
coordinate. It needs an active as well as
a passive ECM capability, both of which
must be more discriminating and quick-
er, and cover a wider band. It needs
lightweight terminal equipment for
monitoring directional sonobuoys, with
simple, accurate display. It also needs
miniature directional sonobuoys to
monitor. All this must be packed into
a small airframe, light enough to fly,
rugged enough to be hurled off a cat-
apult and snatched back aboard the
carrier in a jolting stop that the Navy
calls an arrested landing. It must be
simple enough for rapid maintenance by
semi-skilled technicians, cheap enough
for you and me, the taxpayers, to afford.
The crew would also like room for a
coffee pot.

The Tracker’s big brother in the air-
borne end of the ASW business is the
land-based Lockheed P2V Neptune. 1t
carries essentially the same equipment
as the S2F, but more of it. Its radar is
larger, more powerful and more dis-
criminating, and the P2V has more com-
munications equipment. Nearly twice
the size of the S2F, with accommoda-
tions for duplicate crews, the P2V has
the people and space for plotting infor-
mation and controlling other forces,
given the electronic eyes, ears and
memory to do it.

Like the S2F, the P2V needs auto-
matic navigation and control systems to
make it truly all-weather and to keep
track of the forces deployed over the
wide area it can control. Its sonohuoys
and associated receivers are no better
than the Tracker’s—there are just more
of them. Its ECM is just as restricted
and clumsy. Its APS 20 radar is far
superior to the S2F’s, but is still so
frustrated in its search for the elusive
periscope that any appreciable wave
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height gives the peeking submarine an
easy immunity.

Facing the same limitations is my
third airborne vehicle, the Douglas AD-
5W, the Guppy. It is a carrier-based
single-engine skyhook. Its function is to
provide wide-area surveillance around
the task group with its APS 20 radar,
and to provide an automatic relay for
radar and communications over the wide
area ALFA must investigate for sub-
marines. It is essentially an elevated
antenna for control stations in surface
ships, showing its radar picture on the
ship's scopes through automatic relay
equipment, and receiving and automati-
cally retransmitting uhf communica-
tions between surface forces, greatly
extending the uhf line-of-sight. These
two automatic features approach the
solution to our needs. If we could add
automatic navigation and control fea-
tures, the crew could concentrate on
working for me, and quit having to
worry about staying alive.

A unique craft in ALFA’s stable of
airborne sub hunters is the Sikorsky
HSS-1 helicopter. It carries a minimum
of navigational equipment, a uhf trans-
ceiver and a sonar transducer that can
be lowered into the water from a hover.
The newest modification of the HSS
gives it virtually an automatic all-
weather capability. What it needs now
is an equivalent advance in sonar per-
formance. That is a major project. The
helicopter is a critical vehicle for acous-
tic equipment. The sonar operator must
listen for faint submarine indications
against a high background level of heli-
coper self-noise, from both engine and
rotor blades. It is also critical in its
weight-carrying capacity. If the copter
is to lift enough gasoline to carry out
any respectable mission, a better sonar
will demand transistor, printed-circuit
type simplification.

Antisubmarine warfare’s biggest sur-
face vehicle is Task Group ALFA’s flag-
ship, the aircraft carrier. It is a high-
speed mobile air base, logistics center
and command post from which all the
operations of the group are coordinated
and controlled. Its radars, communica-
tions equipment, electronic navigational
gear and electronic countermeasures de-
vices are legion. Although improved
versions of all of these would be wel-
come, the great need is to improve the
carrier’s capability as a control center.
This means automatic collection, screen-
ing and presentation of information,
varying from the turn count on a fleet-
ing ‘“sinker” to the prevalence of fish
in the Gulf Stream. Added to the need
for enough valid information is the
ability to do something about it—direct-
ing, controlling and coordinating the
forces available for contact investiga-
tion. While this is primarily a commu-
nication problem, accurate navigation
is a vital corollary. I must know where
my foices are——air, surface and subsur-
face—what they are doing, what they
see, hear and feel, to decide where they
should go and what they should do.

The mainstays of the antisubmarine
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carrier group are the destroyers, the
oldest, most overworked and most reli-
able vessels in the fleet. Like the carrier,
they have numerous radars, communi-
cations and ECM equipment, all of
which could profit from improvement.
The area for priority effort, however, is
underwater search: sonar. This is the
most significant contribution to the task
group’s ability to find submarines. We
need a detectable scund response from
every piece of the ocean where a sub-
marine could lurk. Areas which we can-
not enter electronically, we must enter
physically with the hydrophone. We
need a variable depth sonar to overcome
the difficulties caused by temperature
discontinuities at all possible target
depths.

Like the carrier, the destroyer needs
automatic plotting and control facilities.
The destroyer skipper often finds him-
self pursuing a contact in company with
another destroyer or two, a P2V, three
helicopters, two S2F’s and an antisub-
marine submarine. Just keeping track
of his teammates is a major task. Di-
recting all of them in effective coordina-
tion demands electronic help. During
the 1960’s, analog computers will give
way to digital computers. Digital lan-
guage will be used within the destroyer
and between ships for data transmis-
sion. Information from ECM, radar,
sonar and other detection systems will
also be digitalized. It is quite conceiv-
able that detection information from one
vehicle may be sent in digital language
to another’s fire control system so the
second may attack a target detected by
the first.

Modern submarine improvements have
drastically reduced the reaction time
available to an opposing surface ship.
To get the jump on today’s submarine
and stand him off long enough to get
in the first lethal shot, the destroyer
needs more effective electromagnetic and
acoustic jamming and deception sys-
tems. ECM and radio direction-finding
equipment must be developed to insure
coverage of all submarine frequencies
quickly enough to produce a lethal fire-
control solution on a single submarine
slip of the tongue. High-definition so-
nar is needed for shallow-water investi-
gation and to help sort out a submarine
from fish, wrecks, pinnacles or under-
water disturbances in a manner just as
positive, but a little more comfortable,
than intercepting a torpedo or missile
amidships.

For the future

Detection systems will grow larger
and more complex as their power re-
quirements are increased and their fre-
quencies lowered. As the destroyer elec-
tronics systems increase in size, in num-
bers of individual units and in complex-
ity, maximum attention must be given
to developing equipment both highly re-
liable and easy to maintain. That means
a move toward such simplifiers as solid-
state components, printed circuitry,
modular construction and automatic
warning of circuit malfunction.
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Finally, to make the whecle system
effective, a precise navigatior system
must be developed for the de=troyers.
Many obstacles must be overcor-e before
a small, precise shipboard na. igation
system can be developed. In th: mean-
time, it may be necessary to d..velop a
highly accurate relative positir n-fixing
system, using a beacon or simila ' device,
on a ship within the formati'n as a
common treference point.

The antisubmarine submarin s work-
ing underwater are up against the same
sort of problems as destrover:. They,
too, depend on active and passi.e sonar,
radar, radio and ECM intercep:, and a
fire-control system unique but pointed
toward the same solution. Url. e other
vehicles, however, they have zn addi-
tional and very uncomfortahle 7iroblem.
They look, sound and act just like the
guys we all are after, a built-ir invita-
tion for a disastrous mistake w. cannot
afford to make. Neither can w: afford
to forfeit their services. Submarines are
my most effective underwater ez rs.

First of all, we need z folproof
method of underwater identificition, a
submarine IFF that allows afsolutely
no mistakes. As soon as we are sure of
who’s on first, we must then gise him a
secure hot line to his surface ..nd air-
borne teammates, so that he can stay
silent at his best listening dep h while
they go after the target he is z:roed in
on. And to make sure that my sumarine
finds the target before the targ:t hears
him, I need a submarine sonar ~hat can
give me both bearing and rarge pas-
sively. The minute a submarir.: has te
put energy into the water actively, he
has lost the initiative (and m: ybe his
retirement benefits if it comes lown to
a shooting match).

Calling off the capabilities #nd lim-
itations of each of my vehicles individ-
ually may be misleading. Tasl Group
ALFA is not just a collection of indi-
viduals. A year’s operations hav - proved
the validity of the integrated intisub-
marine weapons system concegt—each
unit and each type contributing- its ca-
pabilities to compensate for the nherent
limitations of others, and u=ng the
strengths of its teammates to lug the
gaps in its own capabilities. Te lay this
coordination within the task troup is
done with people and doctrine. All our
needs have a common denon: nator—
automatic navigation, automaiic com-
munication, automatic data ezchange,
automatic functions to free pesple for
decision making, command and coordi-
nation. Unless the technical details can
be taken care of by automaticn, com-
puters and electronic analysic people
and doctrine alone will not be able to
cope with the ever-increasing intisub-
marine problem. Tomorrow's subma-
rines will tax the capabilities o’ people
to the utmost in just making ¢ecisions
and pushing the right button: Every
time people have to stop to figu e out a
problem that pressing the rigk- button
could solve automatically, the subma-

rine has another jump on us hat we
cannot afford to give it. END
35
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HE three-transistor electronic
photoflash described here eliminates
two major difficulties common to
the many commercial units that
use size-D flashlight cells for power.
These problems are excessive battery
drain during standby operation, and
variation of light output with output
voltage, decreasing as battery voltage
drops with battery life. Both are over-
come by the unique automatic control
feature of this transistor unit.
Electronic photoflash operation is
based on charging a large capacitor
to about 450 volts over a period of 5-20
seconds and then discharging it through
a photoflash lamp, creating the flash.
The discharge usually has a 1/500—
1/2,000-second duration. The output
control built into the transistor unit
maintains a constant output voltage,
while output of commercial units may
vary considerably with battery life.
Size-D flashlight cells are used in
many pottable photoflash units because
of their low cost. Then, too, you can

By RICHARD W. AHRONS

get them alinost everywhere. Their life
in a 53-watt-second photoflash unit is
about 80 flashes, a convenient number
for the amateur photographer.

The de-to-de conversion is handled
by rectifying the boosted transformer
output of a transistor oscillator—
commercial units use mechanical vibra-
tors. If the de-to-de converter continues
to operate after the capacitor is fully
charged, a large amount of battery
power is wasted. This is prevented by
the automatic control feature of my
unit, which turns off the oscillator
when the photoflash capacitor reaches
the proper voltage.

Here is an abbreviated list of per-
formance characteristics of the photo-
flash unit:

* Charging time*—15 seconds
* Battery current drain* during charg-
ing—30 ampere-seconds

¥ Charging time and baticry drain during
charging was measured for charainy the capaci-
tor from 100 to 410 wvolts with fresh cells.

READY LAMP

2N35(2)
ELECTRONIC SWITCH

ﬂ
(=]
z

NE-2

* Battery current drain during standby
operation—15-25 ma

¢ Automatic control at output
* Constant light output
* Ready light

Transistor life is much longer than
that of an electromechanical vibrator.
Size and weight advantages are also
obtained.

How it works

When the unit is turned on, capacitor
C6 (see diagram) charges to about
450 volts and the neon ready lamp
goes on. This triggers a switching cir-
cuit which turns off the transistor
oscillator. If the photoflash lamp is not
flashed before the capacitor voltage
decays to about 95% of its top value
(when the neon lamp went on), the
transistor oscillator goes back into
opceration and brings the charge back
up to a useful level.

The circuit of the transistor photo-
flash is shown in the diagram. Oscilla-
tor transistor V3 is kept oscillating

G-E AMGLO
FT-118 HD-2
FT-119 HD-2A
FT-120 56J2ZA

PHOTOFLASH LAMP

R 2 510 R7 TRIGGER COIL
(5% SEE.ITIEXT l 4.7 MEG (SEE PARTS LIST)
" s C4 x.0l c6
. )
I TERTIARY = \
T2
S g1~
2N278| i FEEDBACK
CI¥30 RaSik °
+T v 0sc F—
TO CAMERA SHUTTER TRIGGER
V3 ,c2 DI D3 ~_ RECT

+ ~.
" — &'t IN93(3)

176 ¥ . vi.2

6V {4-1.5V D CELLS) !

R1—56,000 ohms oo o M=y COLLECTOR v
R2— W vins (E B € _hlﬂglgi'gED (]
R3—5.1 ohms, 5% Il
R4—-56 ohms DI, 2, 3—IN93

R5—5.6 megohms

Ré—! megohm

R7—4.7 megohms

R8—3.3 megohms

All resistors Y,-watt 10%, unless noted
C1—50 uf, 6 volts, electrolytic

C2—1 uf, & volts, electrolytic

C3—2 uf, paper

C4, 5—.01 uf, disc ceramic

C6—525 utf, 450 volts, photoflash capacitor
C7—0.25 uf

All capacitors 600 volts unless noted
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J—2-contact, polarized jack
P—2-contact polarized plug {to match J)
S—spst toggle

Tl—see text

T2—trigger coil, Stancor Pé426

VI, 2—2N35

V3—2N278

Y4—Photoflash Lamp (see text)

NE-2 neon lamp and socket assembly
Flashlight batteries, size D (4)

Case, to suit

Miscellaneous hardware

www.americanradiohistorv.com

LOCATOR [T} BASE
PIN (GREEN
€ SLEEVING)

MITTER

Complete power supply with
the remote flash unit and
trigger circuit.
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Transistors are read-
ily accessible should
replacement become
necessary.

by feedback through the transformer
to its kase. Base bias is provided
through resistor R4, transistor V2 and
resistor R3. Capacitor C3 and the
inductance of transformer T1’s primary
set the oscillator frequency at about
10 ke. Diodes D1, D2 and D3 and
capacitors C4 and C5 form a voltage
tripler.

Automatic voltage control

When the voltage across capacitor
C6 reachzs 450, the neon lamp, which
also acts as a ready light, goes on and
the unit is ready to fire. Current
through this lamp appears as base
bias at transistor V1, normally cut off.
This permits V1 to conduct, increasing
the voltage drop across R2 and lowering
V2’s base bias,

The lowered base bias cuts off V2,
which reinoves base bias from V3. This
cuts off V3, stopping the oscillation.
As the voltage across capacitor C6
drops because of leakage, current
through he neon lamp also drops. As
this current decreases, the voltage drop
across RS decreases and V2’s base bias
rises. When this bias has increased
sufficiently, V2 conducts once again
and applies base bias to V1, starting
the oscillator. This cycle will repeat
itself as long as the batteries last.

Points to remember

The values of R1 and R2 are critical
but depend upon the particular tran-
sistors used. Try adjusting R2 over a
range of values, using several values
for R1. These resistors should be
selected so that the oscillator resumes
operation when the charge on capacitor
Cl drops to about 95% of peak.

Transformer T1 is homemade. The
ferrite core comes from a flyback trans-
former. The core cross-section is ahout
% inch square. The primary winding
consists of 12 turns of No. 33 enameled
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magnet wire, bifilar layer-wound, con-
nected in parallel. The secondary
(feedback) is 18 turns of No. 24
enameled magnet wire, layer-wound on
top of the primary. The tertiary is
made up of 660 turns of No. 30 enameled
Formvar magnet wire, layer-wound in
10 layers with 3-mil Kraft paper
separating each layer.

Using the photoflash

When the unit is completed and
after all connections have been checked,
insert the transistors and batteries.
Turn the unit on. In about 15 seconds,
the neon lamp will light. As soon as it
does, you are ready to go. After each
flash the light will go out and you will
have to wait about 15 seconds before
using the unit to take another photo.

Several photoflash lamps can be used

i
Batteries are on
the rever.e side,
with most of the
smaller e¢ompon-
ents.

with this ecircuit. General Zlectric
makes three, the FT-118, FT- 19 and
FT-120. All are electrically iientical
and differ only in basing. The FT-118
is the simplest mounting of the group.
Using a Weber Brass Co. (234« Payne
Ave., Cleveland, Ohio) reflector, the
lamp is inserted in the rear of the
reflector and a slight crimp cn fhe rear
edge of the collar holds it ir place.
The FT-120 has a four-pin racio tube
base and the FT-119 is baseless It has
two leads and must be specially mount-
ed to avoid breaking them.

Amglo also has a group of photo-
flash lamps you can use. They are the
HD-2, HD-2A and 56J2ZA. Thev come
separately or with a reflectcr. The
trigger circuit for both groips of
photoflash tubes (see diagram) is built
into the flash holder. END

ADJUSTABLE FIXED RESISTOR

Compact adjustable resistors for con-
tinuous stepless control are now being
made for equipment manufacturers in
values from 100 ohms to 2.4 megohms—
14 -watt rating. These sealed precisely
adjustable units are noninductive,
watertight rheostats or potentiometers
with a small slotted screw for screw-
driver setting. They may be ordered
with lugs (as shown) or wire pins for
mounting.

The screw turns up to 25 full revolu-
tions, moving a carbon contact brush
across the molded resistance track,
changing the amount of track in the
circuit. Tolerance is either 10% or 20%.
These units can be used at temperatures
from —55° through 120°C and are
manufactured by Allen-Bradley Co.

Resistors of similar construction and
operation are made by other firms.
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center of a simple solenoid coil of wire.
The coil does double duty—it furnishes
the strong magnetic field to align
(polarize) the protens, and the pre-
cessing magnetic moments of the pro-
tons induce the signal voltage in it.
This is exactly analagous to an ac
generator,

In the satellite magnetometer, 7
amperes de is passel through the coil
for 2.2 seconds. A ralay tken switches
the current orf and connects the coil
to a high-gain band-pass amplifier
which modulates the telemetry trans-
mitter.

The Vanguard satellite magnetom-
eter has four essential parts:

» A liquid abundant in hydrogen
» A coil of wire

TRACKING

COMMAND
RECEIVER

Vioi

VIO3 Vios
2

Fig. 3 — Magne-
tometer module
used in the Van-
guard 111.

Fig. 4—The com-
mand receiver,
tracking transmit-
ter and telemeter
transmitter that
went into the Van-
guard 1L

TELEMETER

/. TRANSMITTER

ANTENNA NETWORK !
PHASING
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MAGNETOMETER COIL

-

b

i
i
b
: X RAY
' MEASURING
4 EQUIPMENT
S~

Fig. 5—Major components in the satellite.

» A switching circuit, called the pro-
grammer

» A band-pass amplifier

The liquid chosen for the satellite
ride was normal hexane, commonly
known as naptha. It was picked chiefly
hecause of its low freezing temperature.

The coil was made of 600 turns of
No., 15 HF (heavy Formvar) aluminum
wire on a l-inch diameter phenolic
cylinder 4 inches long. The coil form
serves as a bottle to contain the hexane,
with phenolic end plates cemented to
the ends of the coil with Armstrong
A-2 adhesive. An O ring sealed brass
screw plug in one end allows filling
with hexane. This coil is exposed to
the outside atmosphere, or the lack of
it, when in flight. The entire outside
of the coil is covered with an etched
Faraday shield for rf shielding.

Measurements on command

To conserve battery power, the mag-
netometer makes a measurement only
on command from the ground. The
programmer must respond to a momen-
tary contact closure in a command re-
ceiver within the satellite, go through
one polarize-measure cycle and turn
off to await another command.

When the command relay’s contacts
close, terminals 5 and 6 on the mag-
netometer are shorted (Fig. 1). RY 101,
the on—off switching relay is energized
through R117. The contacts of RY101
do two things: they turn on the mag-
netometer eivenits on comimand, and
they keep C103 and C127 charged, via
R103, while the magnetometer is off.
When the command receiver relay drops
out, after 0.1-second elosure, RY101 is
held energized by V105's collector cur-
rent, and the magnetometer is held on.

Immediately upon turn-on, the multi-
vibrator (V101, V102) is triggered on
because of the charge on C103 and
C127. In a steady state, the multi-
vibrator would be stable with V101 cut
off and V102 operating near satura-
tion. In the triggered state, V102 is
cut off, resulting in a negative pulse of
2.2 seconds’ duration at V102’s collector.
The negative pulse is directly coupled

RADIO-ELECTRONICS
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to V106’s base, operating as an emitter
follower with relay RY102's coil in the
emitter circuit.

RY102 is the high-current switching
relay, so current is applied to the
magnetometer coil and the protons are
“polarized.” The negative pulse at
V102’s collector is also differentiated
and the trailing edge is used to trigger
a second one-shot multivibrator (V103,
V104), resulting in another negative
pulse 2.2 seconds long. This pulse de-
lays the turning off of the circuits
while the precessing protons induce a
signal inte the magnetometer coil. This
is the measuring time.

The trailing edge of the second pulse
(differentiated also) is coupled to
V105’s base, driving this transistor
toward cutoff, and allowing RY101 to
drop out and turn the magnetometer off.

Relay RY103 is energized via RY102’s
contacts. RY103 disconnects the ampli-
fier from the magnetometer coil during
polarize time. Diode D104 slows
RY103’s contact reclosing time so the
amplifier is reconnected to the coil only
after transients caused by turning off
the polarizing current have damped
out.

A circuit consisting of R151, R122,
C109 and D103 is connected across the
coil to help damp out transients and
limit the inductive current surge in
the coil when RY102 opens.

Another relay, RY104, is energized
all the time the magnetometer is on.
It turns on the telemetry transmitter.
This saves battery power during orbit.
If the command receiver should fail
to open after a command, the mag-
netometer would stay tuirned on because
RY101 is held energized. If this condi-
tion should last beyond the time when
the magnetometer would normally turn
off, the space experiment would be
permanently finished, since the turn-off
pulse would bhe ineffective, even if the
command relay did eventually drop out.

To safeguard the equipment, C101 is
allowed to discharge through R101 to
generate another trigger pulse to the
first multivibrator, resulting in another
polarize-measure cycle, when the com-
mand relay opens.

Transmission of data

The amplifier boosts the signal level
sufficiently to modulate the telemeter
transmitter. The signal level induced
in the magnetometer coil by the pre-
cessing magnetic moments of the hydro-
gen nuclei is in the order of 2 uv, so
it is very important that the amplifier
have a good noise figure. A combina-
tion of careful matching of the coil to
the input base, choosing a low-noise
transistor and operation of the first
stage at high gain improves the ampli-
fier’s signal-to-noise ratio.

The amplifier’s frequency response is
determined largely by coupling capac-
itors in the last three stages, and by
bypass capacitors C114, C118 and C121.
Unbypassed resistors in the emitter
circuits help stabilize the amplifier gain
for temperature changes. The amplifier
output voltage is clipped by D105 and
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D106, to prevent overmodulation of the
telemeter transmitter. The modulation
transformer, V111's collector load, is
located in the transmitter module.

With a battery supply of 14.6 volts,
the output voltage into a 600-ohm load
will be 4.4 peak to peak. A typical
amplifier response curve is shown in
Fig. 2. The upper frequency limits are
determined by the earth’'s magnetic
field at Washington, D. C., and Cape
Canaveral, Fla., where ground tests
were made. The lowest precession fre-
quency encountered in space by Van-
guard III to date is 8300 cycles, and the
highest 1,600 cycles.

Fig. 3 shows a completed magnetom-
eter module. Terminals for external
connections are in the rectangular area,
and each terminal has a tuned trap
(108 mec) to keep rf out of the mag-
netometer circuits. The relay in the
center of the circuit card is the high-
current-carrying relay (RY102) and
is placed in the center because it is the
heaviest component. The printed-circuit
board is perforated so the Eccofoam
potting compound can cover both sides.

Fig. 4 is a picture of a command
receiver, tracking transmitter and

ELECTRONICS

telemeter transmitter. The transiritters
were developed at Naval Rezerarch
Laboratory for use with the Vurian
magnetometer. The command receiver,
also developed at NRL, is used for a
number of satellite experiments.

Fig. 5 shows the major comp:nents
in the satellite. The batteries fit :n the
bottom of the magnesium can 11 the
lower hemisphere. The X-ray equir ment
sits on top of the battery paeck The
potted magnetometer sits on top «f the
X-ray equipment with the transritters
and command receiver on top «f the
magnetometer.

The satellite battery pack is made
of Yardney Silvercels, partly because
they are nonmagnetic. Battery capac-
ities are designed so that batteries for
all circuits should go dead abort the
same time. Probably the commard re-
ceiver batteries will fail first. With a
maximum of 50 commands per dawv, the
magnetometer batteries were exjected
to last about 90 days (actual lif: was
84 days).

The contributions of John Drak: and
Kelsey Robinson to the magnetaneter
development are gratefully acknowl-
edged. END

HEADLIGHT TATTLETALE

HOW many times have you walked

away from your car and left the
headlights on? Once is enough. The
device deseribed and illustrated here
gives a warning whenever you turn
the ignition off while the lights are
still on. The warning comes in the
form of a buzzer or a red light.

Wire A goes to the headlight terminal
on the light switch. Lead B goes to the
switched side of the ignition switch.
Lead C is attached to the chassis—the
dash or other convenient ground. And
lead D is connected to the unswitched
wire on the ignition switech or head-
light switch.

Circuit operation is easy to follow.
With the headlights on, point A is at
battery potential (6 or 12 volts). If
the ignition is on, point B is at the
same potential and no current flows
through the relay. If the ignition is
turned off, point B is no longer con-
nected to the battery, but now forms
a low-resistance (compared to the
relay and diode) ground path through
the ignition system. Therefore, current
flows from A through the diode and
relay, closing the relay’s contacts and
ringing the buzzer or lighting the
warning lamp.

The diode keeps the relay from
operating when the ignition is on and
the lights are off. If the diode were
not included, point B would be at
battery potential, with a low-resistance
path to ground through A and the head-
lamps when the ignition was on with
the lights off. If it were not for the
diode’s high back resistance, current
would flow, closing the vrelay and
activating the alarm.

WwWwWwW.americanradiohistorv.com

By R. E. YOUNG

The diode connection shown i: for
cars with the negative battery te. minal
grounded. If your car has the pcsitive
terminal grounded, reverse the liode.
In other words, if the alarm ge:'s off
with the ignition and the lights off,
but not the other way aroun-, the
diode is connected backward.

The buzzer is not operated d, ectly
through the diode because of the high
currents needed. A small lamp could
probably be run directly off the liode.

The relay is a miniature low-drain
6-volt wunit (Gyro Electronies, 325

g a-C
D
D |suzze
1_+*>J

ST gy IN34-A

8
6V/400
coiL
Canal St.,, New York, N. Y.) that

draws very little current. It can -asily
be adjusted to operate on less t.an 6
volts if necessary. If relay actin is
sluggish or nonexistent in this ¢ reuit,
a quarter- or half-turn clockwi e on
the relay adjustment screw should be
all that is needed. If the rel..y is
mounted to the car’s chassis or dash by
a screw through its core, lead C s not
needed, as the core is the no=nally
open contact on the relay.

With minor modifications, thi ecir-
cuit can be used with a 12-volt spstem.
The buzzer or bulb in this case =nould
be a 12-volt unit and a resistor of ibout
50 ohms or so should be in series with
the relay coil. END
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NEW SEMICONDUCTOR RADIATION DETECTOR

Solid-state device approaches molecular size;
18 1,000 times as fast as earlier detectors

CIENTISTS of the Hughes Air-
craft Co. have just unveiled a
radiation detector expected to have
important applications in space ex-

ploration, military work, medical re-
search and treatment, nuclear research
and industrial processes. The device is
1,000 times as fast as the ionization
chamber and operates at much lower
voltages (8 to 30 volts is typical, though
higher voltages can be used and in cer-
tain applications the contact potential
of the diode is all that is required).
It can be hooked up as a radiation-level
detector to check a suspected contami-
nated area or as a laboratory instru-
ment to measure the energy of the rays
striking it. At present used as a detector
of charged particles, it may be modified
to act as a neutron detector as well.

Transistors (as well as semiconduc-
tor diodes) are radiation-sensitive. This
is unimportant in most applications,
but might render transistor equipment
worthless in outer space, or even on
earth under nuclear attack. But this
weakness turned out to be a very valu-
able advantage when scientists started
looking for a quicker, cheaper and bet-
ter radiation detector. Their work cul-
minated in the detector shown here (in
enlarged model form) with the man
who was chiefly responsible for its de-
velopment, Dr. Stephen S. Friedland.

The Hughes radiation detector differs
from an ordinary silicon diode in only
two respects—the shallowness of the
n-region and the purity of the silicon.
Fig. 1 shows a typical p-n junction and
a solid-state radiation detector for com-
parison. The n-layer may be as little
as 1 micron thick—the rest of the diode
is p-layer.

The diode is hooked up with a battery
of a few volts in reverse bias (the di-
rection of minimum current flow). The
positive voltage applied to the n-portion

0w - 7%

0o

b x—4

TYPICAL p-n JUNCTION

—tlllllrl

== |NCIDENT PARTICLE RADIATION
—{Xp {

SOLID STATE IONIZATION CHAMBER'- JUNCTION MOVED
TO ONE SURFACE. PURER SILICON USED TO OBTAIN WIDER
DEPLETION REGION.

Fig. 1—Comparison of detector with

ordinary n-p diode. X arcas are deple-

tion regions; X; in p-type and X, in n-
type material.
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Dr. Friedland ex-
amines a vastly en-
larged model of his
new device.

oo AR
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of the diode tends to draw all the elec-
tron charge-carriers in that portion
toward the end of the diode; the nega-
tive voltage at the other end attracts
the holes, thus leaving a depletion re-
gion, in which there are few charge
carriers, over the larger part of the
semiconductor. This depletion region is
made larger than in ordinary diodes or
transistors by using purer silicon.

A charged particle penetrating the
surface produces electron-hole pairs in
the depletion area. Because of the volt-
age across the diode, the electrons thus
formed are drawn toward the positive
end and the holes toward the negative.
Thus each particle produces a pulse in
the small current through the diode, a
pulse that is normally applied to the
input of an amplifier.

The device has been used chiefly as
an alpha-ray detector, but beta-ray de-
tection is also possible, and neutrons can
be detected by coating the n-surface
with a material that emits a charged
particle when struck by a neutron.

The new detector’s small size, rugged-
ness and great speed will permit appli-
cations impossible to older devices. For
example, it can be used in a hypodermic
needle to penetrate malignant tissue in
which boron has been concentrated and
irradiated to kill cancerous cells. In-
ability to judge the amount of boron
in the tissue or the exact effects of the
irradiation made it difficult to obtain
optimum results with this type of treat-
ment. With a radiation-measuring de-
vice the guesswork can be eliminated,
and the amount of malignant tissue
destruction by the tiny atomic bombs
produced by irradiating the boron can
be closely ascertained.
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By FRED SHUNAMAN

MANAGING EDITOR

radiation de-
tector, the new instrument can he a boon
to soldiers in suspected ‘“hot” areas or

When designed as a

civilian decontamination squads. In-
stead of a relatively bulky and fragile
ionization chamber, a detector on the
end of a long rod can be used to ex-
plore the area ahead for dangerous
radiation levels.

A three-dimensional device consisting
of thousands of individual detectors in
a sort of cubical lattice may well open
a new door to nuclear research in space.
Tracks of nuclear particles are plotted
today with a similar cubical device
built up of stacked photographic plates
or films. Placed in the nose cone of a
missile, it is useful only if the nose cone
is recovered and then only after painful
analysis of the particle tracks by
comparing each film with those between
which it was sandwiched. The three-
dimensional solid-state detector assem-
bly, fitted with coincidence circuits to
follow the track of particles through
the unit, could radio to earth the track,
speed and energy of particles striking it.
A similar device could be used for
nuclear research in earth-bound lab-
oratories, superseding the costly and
time-consuming equipment and methods
now in use.

As more is known about the possi-
bilities of the detector, new applications
will no doubt become evident. Already
it is suggested that it may have impor-
tant uses in the control circuits of
nuclear reactors, and its small size
opens many applications in industry,
such as flow measurement, thickness
gauging, level checking, and other
processes where radioisotopes can be
used with the detector. END
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TRANSISTOR

ARE HERE...

Sony FM-AM all-transistor
portable compares favorably with
vacuum-tube versions

By R. F. SCOTT

THECHNICAL EDITOR

OST of the transistor FM—AM
receivers that have been an-
nounced in the past were
generally pre-production pro-

totypes that never got as far as the
production line, or regenerative or
superregenerative types that were sad-
ly lacking in performance and ease or
operation. The Sony TFM-151 15-tran-
sistor portable has been on the market
for about a year and has just heen
joined by the newer 12-transistor TFM-
121. These sets, Japanese imports dis-
tributed in this country by Delmonico
International (42-24 Orchard St., Long
Island City, N. Y.), are superhets that
compare favorably with many tube
type 'M—-AM portables.

The TFM-121, deseribed in this
article, is in an unbreakable plastic
case 9% inches wide, 5 inches high and
2% inches deep and weighs about 3
pounds with batteries. A close look at
its cireuitry and features will give vou
an insight into the tvpes of sets you’ll
be servicing in the not too distant
future.

The set uses 12 transistors and 4
diodes and is powered by 4 type C cells
in series to deliver 6 volts. Tt has sep-
arate FM and AM front ends, a common
10.7-mc and 455-ke if amplifier, sep-
arate discriminator and AM diode de-
tector, FM afe, a three-stage audio
amplifier for FM and AM output, and
detector and multiplex output jacks.
Specifications of the TFM-121 are:
Frequency range FM 87 to 109 me

AM 135 to 1605 ke

Intermediate FM 10.7 mc
frequencies AM 155 ke
Sensitivity FM (mux) 10 gv. Thisis

approximately the value
for 20-db quieting. 20
uv for 30-db signal-to-
noise ratio.
AM (with built-in an-
tenna) 78 pv

Selectivity FM -3 db at 150 ke off
resonance
AM -20 db at 10 ke ofl
resonance

APRIL, 1960
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FADIO

PORTABLES

(Above) FM inten-
na is recesse | into
radio’s carrying
handle.

(Left) Sony FM-
AM portable. The
FM-AM «c¢lector
switch is at cabi-
net’s right end.

(Below) Insi le the
all-transisto re-
ceiver.
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Front and back views of the Paperthin radio. Note that
almost all components are standard and readily available.

ink. For large-scale production, stand-
ard-method printed-circuit techniques
will be used.

The antenna is a flat, thin strip of
ferrite wound with about 100 turns of
No. 30 enamel wire. It is cemented in
a tight-fitting rectangular hole in the
paper chassis. All fixed capacitors and
resistors, transformer, batteries, etc.,
are standard makes and are cemented
in holes in like manner.

The tuning capacitor is a standard

x %-inch trimmer. Normally this
has a eapacitance of 3 to 40 puf. This
is not sutficient for broadcast tuning
range, as a minimum of 360 uuf is
needed. To increase the capacitance,
I removed the .06-cm-thick mica insu
lator and substituted a .005-cm piece
ol snecial high-dieleetiic polykap plas-
tic film.¥+ This combination gives a
little over 360 puf.

A short length of bhrass rod is sol
dered to the adjusting screw to replace
the usual tuning knob, which would
take up too much room. To insuliate the
handle, a shaort piece of soft-plastic
tubing is slipped over it.

Now for the loudspeaker. This was
the most troublesome component, bhe
cause no thin electromagnetic loud-
speaker is commercially available; none
has ever heen made. The detailed illus-
tration explains its construction as con-
ceived by me.

Because of its slimness, I named it
the Leptospeaker (lLepto, from the
Greek, thin.) Its main part is an Alnico
disc 2% inches in diameter 1/16 inch
thick. It is magnetized in such a way
that one pole forms the center part of
the disc; the other pole is located around
the rim. In the center is a soft-iron pole
piece 1/16 inch high by Y% inch in diam-
eter. On this is wound a magnet coil of
No. 38 or 39 enameled copper wive to

1 Not available commerecially as yet.

APRIL, 1960
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Details of speaker constru

PLASTIC SLEEVE
BRASS WIRE

RESISTANCE ELEMENT

Exploded view of vol-
ume-control assembly.
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the approximate impedance of 500 ohms.

This assembly is fastened with a spe-
cial epory cement over a 17%-inch hole
in the paperboard chassis. On the other
side of the hole there is fastened with
epoxy cement a standard 2%-inch iron
telephone diaphragm.

The arrangement makes an excellent
loudspeaker that requires no baffle, he-
cause the stiff paperboard acts as its
own baffle. As the chassis is only about
1/16 inch thick, the vibrating speaker
diaphragm is sufficiently distant from
the pole piece so that it cannot touch
it. (NoTeE: The chassis cannot be too
thin or the diaphragm will touch the
pole piece and rattle.)

The two transistors are cemented
flat into two holes cut into the chassis,
one half protruding on one side, the
other on the back side.

The same procedure is used with the
batteries; flat spring clips for contacts
are provided on both sides of the chas-
sis—this assures positive connections.

For simplicity, one of the battery
spring clips is mounted on a washer and
riveted to the chassis. Moving the clip
sideways breaks contact. This becomes
the off and on switch.

The two-transistor circuit, as well as
a parts list, used for the paperthin
radio are given here. This receiver is
excellent for city and suburban pur-
poses. Extra transistors can, of course,
be used with different circuits to in-
crease range and output—but then the
cost, too, goes up.

To increase the volume, the paper-
thin radio can be placed on a resonant
wooden hox. Ordinarily it can be placed
at an angle on a simple wire frame, on
a table or shelf. It needs no enclosure.

After the receiver has been tested,
it should be sprayed on both sides with
a plastic film to keep out moisture and

E g 2NI109
;‘;F;F{.'; IN34-A

oSEE TEXT

“And what do you call this contrap-
tion?” he bellowed.

Somewhat taken aback, I said: “This
is the world’s thinnest, lightest and
perhaps the lowest priced paperthin
radio ever invented.”

“So,” said he in his bossy voice, “and
how much do you figure its cost if made
by the million?”-

“About $2 or $3. It could easily be
sold for $4 or $5 at a good profit.”

“And who would buy such a gadget?”’
growled the boss editor.

“Why, everybody, of course, and par-
ticularly children!”

“Great,” spat out the Big Man. “And
now tell me how do you repair such a
toy?”

“Repair it?” 1 answered with some
surprise. ‘“The paperthin radio is so
well constructed, it rarely needs repair.
If it does, throw it away and get a new
one—it’s that cheap!”

“Hah, hah, hah,” exploded the chief,
his neck swelling a purplish red.
“That’s all I wanted to know! Here we
publish a respectable magazine that'’s
supposed to uplift our industry and lead
it. Then you . . . you infernal idiot,
come along with a toylike thingumajig
that will be sold for next to nothing so
at the end of the year our set manufac-
turers will have built 20,000,000 of your
phantom radios and will have made less
profit than they make building 1,000,-
000 decent radios. On top of that, they
must invest tens of millions of dollars
in automation machinery, which they
may not get back in 10 years!

“Worse, yet,” he shrieked in an apo-
plectic rage, “a high percentage of our
readers are service technicians, who
make their living repairing sets in this
country. Has it occurred to your evac-
uated brain how the servicing industry
will receive the news of your radiotic

INTERSTAGE TRANS

2NI09 7.6009

Circuit of the 2-transistor set.

dirt. When mass-produced, both sides
will be covered with a tight-fitting, stiff

plastic contour film (called “blister
packaging”). Note: Tuning handle,
off-and-on switch, loudspeaker dia-

phragm are not covered with blister
packaging.
* Kk %

True to my promise, a week after our
meeting, I marched into the boss’ office
and placed my brainchild on his desk.
I switched it on and, if I must say so
in all modesty, it performed beautifully,
bringing in at least six stations at full
loudspeaker volume.

The big boss, scowling ferociously,
picked it up, turned it around and put
it through its paces himself.

48

invention? They’ll boycott us for life
and the radio-electronic industry will
bury us, you . . . you disgustingly stu-
pid copy of a destructive and undermin-
ing termite—get out, OUT, and stay
out!”

With that, the infuriated boss hurled
my radio at me with such force that it
would have smashed any receiver ever
made.

Not mine. Luckily, I caught it and
ducked out of the office at top speed.
Somehow, in catching it, the on switch
closed. As it was exactly 11 am, Station
WROT came on. Before I turned it off,
the announcer had said: “Here is the
news on

APRIL 1ST”
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INVENTORS
of RADIO—

Thomas A. Edison

Radio in 1885 — eleven
years ahead of Marconi

By ERIC LESLIE

DISON'’S exact role in the history of

wireless is clouded in confusion—of
facts, of interpretations and even
of language. One thing is clear. A
dozen years before Hertz demonstrated
the existence of radio waves, Edison
had recognized a strange new phenom-
enon, which he named ‘“‘etheric force"”
and predicted that it might be useful
for communication.

Edison’s discovery was due to his

remarkable powers of observation.
While working with a “vibrator mag-
net” one night in November, 1875, he
noted a peculiar spark when a piece
of metal was touched to the core of the
magnet:
It seemed so strong that it struck us foreibly
there might be something more than induction.
We now found that if we touched any metallic
part of the vibrator or magnet we got this
spark. The larger the body of iron touched to
the vibrator the larger the spark. We now con-
nected a wire to X. [Fig. 1] the end of the
vibrating rod & we found we could get a spark
by touching a piece of iron to it & one of the
most curious phenomena is that if you turn the
wire round on itself & let the wire touch any
part of itself you get a spark. .. . This is simply
wonderful & a good proof that the cause of the
spark is a new unknown force.”

Not everybody agreed, and when he
demonstrated his new force at the
Polyclinic Club of the American Insti-
tute, he created a small storm. His
opponents seemed upset by the name
“etheric force,” which now seems either
an extremely lucky accident or a
marvelous burst of intuition. Others
were more sympathetic, and The Oper-
ator, a telegraphers’ journal, printed a
long article, based on an interview
with the young inventor, in which it
was suggested that the force might be
applicable to telegraphy:

“The cumbersome appliances of transmitting

ordinary electricity, insulating knobs, cable
sheathings, and so on, may be left out of the prob-

]

——(or—=X

o

T

Fig. 1—Edison’s vibrator.

RADIO-ELECTRONICS
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National.l’ark Service
Thomas A. Edison
as he looked
in 1883.

Fig. 2—Edison’s patent
drawing shows the
works of his “Means for
Transmitting Signals
Electrically.”

lem of quick and cheap telegraphic transmis-
sion: and a great saving of time and labor
accomplished.”” An author in the Seientific A meri-
can, Dee. 18, 1875, reports ** by this simple
means signals have been sent for long dis-
tances, as from Mr. Edison’s laboratory to his
dwelling house in another part of the city, the
only connection being the common system of gas
pipes. Mr. Edison states that signals have alsoc
been sent the distance of 75 miles on an oben
circuit, by attaching a conducting wire to the
Western Unijon telegraph line.”

Ten years later—May 23, 1885, still
two years before Hertz—Edison applied
for a patent on a “Means for Trans-
mitting Signals Electrically.” The
equipment (Fig. 2) consisted of an
induction coil with a rotating or vibrat-
ing circuit breaker in the primary, and
a high-voltage secondary with one end
attached to a “condensing plate” on a
high tower and the other to earth. The
diagram looks like an operative radio
hookup, though the type of inductance
probably used and the breaking of

SPIRAL CONICAL ANTENNA

By W. W. MACALPINE*

HE antenna on this month's cover,

although conceived early in 1959, is
not vet a finished development. It was
built to see how such a design might
perform, There haven’t bheen enough
tests to give any conclusive results.

The cone is made of thin sheet brass
cut into a conical version of the Archi-
medes spiral. It is cut from a flat semi-
circular sheet and formed around a
pyramidal frame consisting of six in-
sulating rods. (The brass would be
silver- or copper-plated in a finished
model.) The slant cone has a 30-inch
base diameter, 30-inch slant height, 26-
inch axial height and a 60° apex angle.
There are 10 turns on the spiral. An
earlier model had the same cone dimen-
sions, but only a five-turn spiral of
6-inch-wide brass.

The later model has undergone a few
tests. It was mounted with its cone axis
vertical to give an omnidirectional pat-

*Development Engineer, ITT Labs.

APRIL, 1960

the primary rather than the secondary

circuit makes it probable that any
radio frequency radiated came from
the primary by capacitance, or was due
to accidental sparking and arcing in
the secondary. At any rate, the patent
was considered good enough to be pur-
chased for $30,000 by Marconi shortly
hefore it expired.

Because of a confusion of language,
Edison’s wireless had been considered
an induction device. Today “induction”
is almost invariably an abbreviation of
“electromagnetic induction.” In 1885,
with alternating current unheard of,
it meant “electrostatic induction” un-
less qualified. The term is used in full
by Edison in his patent.

The confusion is increased because
the only practical application of the
invention, the Lehigh Valley moving-

tern in the horizontal plane. A horizon-
tal conducting plane was set up close
to the cone’s apex. The plane was a
brass disc, sometimes cut into a left-
or right-hand spiral and at other times
an uncut sheet. Feed was by coaxial
cable connected between the plane and
the spiral’s apex; ground to the spiral
and center conductor to the dise, or vice
versa. This drive resembled that of the
“discone’ antenna (see Reference Data
for Radio Engineers, fourth edition,
page 681). However, the spiral cone was
not likely to have the broad-band char-
acteristic of the discone, since the
aperture of the spiral antenna is small
compaved to the free-space wavelength
at the lowest frequency of resonance.
The five-turn spiral cone had a res-
onance at 14 me with a voltage standing-
wave ratio (VSWR) of 1.25 to 1 on a
50-ohm line. A test with a transformer
of 4-1 impedance ratio (stepup to
spiral) gave SWR a little under 6 to 1
on a 50-ohm line over the entire range
of 7 to 17 me. The impedance plot was

www.americanradiohistorv.com
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train “grasshopper telegraph” pr« hably
depended mainly on electromanetic
induction. Yet in describing thit in-
stallation to a reporter, Edison said,
“This invention uses what is -alled
static electricity.”

Edison’s work on she vacuum tube,
and his patented “Edison effec” on
which all hot-cathode electron tubes
are based, are too well known to men-
tion here. With his etheric forc=, his
wireless transmission patent, aid the
Edison effect, he had in his grisp a
complete radio system. But he 1issed
the opportunity to establish th first
wireless communications netwaik he-
cause he did not realize what these
three things might do in combir ation.
He himself was heard to remark much
later in life that it was a pity | e had
not seen any connection between them.
END

roughly a circle about one and o e-half
times around, on the Smith cha

Other drive systems are possil! , such
as shorting the apex of the cone to the
plane and driving between the a; x and
a tap on the cone. Another systen: would
use two cones on the same axi: with
adjacent apexes as in the 11 onical

antenna. Drive would be balancr 1 feed
to the apexes, or to taps on the « nes if
the apexes are shorted. END
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By JIM MELTON

R

F TV can be used to educate students in non-
technical subjects, why not use it to teach TV
servicing?

Idaho State College’s school of trade and indus-
trial education at Pocatello, a pioneer in education by
closed-circuit TV, was confronted with a problem:
How to give 48 students individualized instruction
in TV in the face of a shortage of time and in-
structors.

Since 1941, the college had been experimenting
with closed-circuit television, and its student-operated
TV system now pipes classroom lectures and demon-
strations to the Pocatello public schools. So it was
only natural that the trade and industrial education
school—which operates the closed-circuit teaching
system—should turn to TV to teach its own student
technicians.

The school found that one instructor could teach
TV alignment to all 48 in one-third the time it
formerly took 4 teachers instructing students in
groups of 4. What'’s more, the teleducated technicians
made higher average grades in lab tests than former
classes trained by conventional techniques.

“Individualized instruction” can be given an entire class
at once via 27-inch screens as the camera closes in on a
chassis to let the instructor point out a component magni-
fied to many times its actnal size. In conventional classes
the necessity to crowd close to the reeciver limited demon-
stration sessions to 4 students. Patterns from a 5-inch
oscilloscope are also enlarged to TV-screen size.

wWwWWwW . americanradiohistorv.com

The camera focuses on a TV chassis
during a lesson. Holding the pointer is
William H. Shiflett, head of the school’s
electronies division which operates ISU’s
closed-circuit project. Three cameras are
used in the TV servicing course—one
fixed on an oscilloscope, one on the re-
ceiver and test equipment and the third
following the instructor as he works on
the set and uses the blackboard. A two-way
sound system lets students viewing the
televised courses ask questions,

RADIO-ELECTRONICS


www.americanradiohistory.com

TELE/ISION

Students return to the laboratory
1o put their lessons to praetical
usc. In lab tests, the slower stundents
appear to have received the greatest
benefit from the changeover to tele-
eduecation. Much of the equipment
used in the college’s educational TV
program is construeted by students

in this laboratory.

ldaho  State’s  closed-cireuit TV
contrel rooni, completely manned
by students, has equipment which
would cost 00,000 if purchased
comnteveially,  Included  are  six
camera chains—itwo image Orthi-
con studio units, two field units, a
Vidicon and an lconoscope. The
televised  signal is of commereial
standard and quality.

Elementary  students  at Poca-
tello’s Jefferson Scehool wateh a tele-
vised  lecture  demonstration  on
nrasie originating from the student-
operated Ldaho State College TV fa-
etlity. The telecourses are distrib-
uted to schools through the courtesy
of a local community antenna sys-
tem  which has donated a  eable
channel for morning use. The an-
tenna system’s private subscribers
cun wateh the school instruction in
their homes.

APRIL, 1950 51
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By ROBERT G. MIDDLETON

OOKING for the built-in engineer?”
asked Red facetiously. Fuzzball
pulled his head out of the cabinet,
bumping his slightly bald spot on

the sharp edge (see Fig. 1).

ok w2 ha peplied cordially. “It
shouldn’t happen to a dog but it does.”

“You know,” offered Red, “if you
remove them screws, you can lift off
the sides and top of the cabinet. Save
you some lumps.”

“Now he tells me. Why in Sam Hill
can’t these color TV manufacturers
standardize! Every factory uses their
own ideas and gets the technician
fouled up like Hogan’s goat.”

Red held his hands up to his head
and waved his forefingers lilke an ant's
antlers. “Stop that old stuff,” he said,
“and get back with us. What are you
looking for in there?”

“The purity went out and won’t come
back,” Fuzz complained. “I was looking
to see if the 1im maguets had broken
loose.”

“You must be ill,” Red consoled, lift-
ing off the sides and top from the
cabinet. “Look at them rim magnets—
how could they break loose (see Fig.
2)?11
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“I’ll buy that,” replied Fuzz, “but
what’s happened to the purity? Besides,
if you're so smart, why ain’t you rich?”

“Let me clue you in, buddy,” retorted
Red, “I am not interested in being the
richest man in the graveyard. Now,
do vou want me to show you how to set
up the purity?”

“Im with you.”

Red watched the screen, while Fuzz
fiddled with the purity magnets and
the rim magnets. “The left-hand side
just won’t come in on a red field,” he
finally announced. “Did you adjust the
voke position on the picture tube?”

“I'm way ahead of you,” Fuzz replied.
“T also measured the high voltage, and
it’s right on the button.”

Red’s eyes narrowed slyly. “Where’s
the degaussing coil then?” he asked.
“Trouble with vou is vou don’t demag-
netize your tools, and first thing you
know you got the shield of the picture
tube magnetized.”

Fuzz shrugged his shoulders. “Down
there under the bench,” he said.

Red yanked the rim magnets back in
their shunts and plugged in the de-
gaussing coil while Fuzz lit a wilted
cigarette from behind his ear. He held

Fig. 1 — X
marks the spot
where Fuzzball
got his lump.
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Red and Fuzzball
into a couple of color TV

run

piroblems during a day at
the bench

the coil squarely in front of the picture-
tube screen for half a minute, and then
backed up slowly till he reached the
end of the cord. “You can unplug the
coil now,” he anmnounced. “If you had
degaussed the tube shield, you wouldn’t
have this headache.”

Fuzz gave Red a double take and
handed him a box of aspirin. “Take
two,” he advised, “they’re small. For
your information, I have already de-
gaussed the tube shield.”

“So you magnetized the shield again,
after you degaussed it,” Red countered.

“I'm listening.”

“Stop listening and start adjusting
them purity magnets.”

Red stood confidently in front of the
screen while he gave the orders. *“No,”
he directed, “try a little stronger field—
no, go back now. Turn the assembly
clear around. Put the tabs clear to-
gether—no, push that rim magnet closer
to the tube—where you got that purity
magnet anyhow, on the base of the
tube?”

Let's blast

Fuzzball managed a twisted grin.
“OK, Einstein, shall we dynamite?”

“I'd like to shove that dynamite down
vour throat, wise guy. Tt only takes
one like vou to fox up a chassis, and
ten techs to fix it.”

“Maybe it’s the picture tube,” Red
suggested.

“Maybe it ain’t, too,” Fuzz retorted.
“That purity was OK until 10 minutes
ago, and then it suddenly it went out
and won’t come back. A picture tube
isn’t going to warp and flip that quick.”

“It figures,” agreed Red. “Suppose
we reconstruct the erime. Let’s go over
this case from the beginning, and see
if we pick up a clue.”

“Well,” Fuzz sail thoughtfully, “I
measured the high voltage—it’s OK. I
centered the yoke and slid it back and
forth for the best purity. Adjusted the
neck purity magnets. Then 1 trimmed
up the rim magnets. The red field looked
fine, except for the lower left-hand
corner—it was out just a little bit.”

“But did you get the tube in rough

RADIO-ELECTRONICS
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convergence first?”’ demanded Red.

“Right,” Fuzz replied, “I had the
purity almost but not quite perfect.
Am I getting through to you?”

“So how did you lose purity?”’

“Here’s when it happened—the red
field looked fine, except for the lower
left-hand corner.”

“You said that alveady.”

“You didn’t remember.”

“Nothing of the sort—-let’s get on
with the sordid details.”

“OK. I plugged in the degaussing
coil because it looked like the lower left
side of the tube shield was magnetized.
I gave it the treatinent.”

“Yeah, but how about the chassis?”

“You're really reaching for it. I set
the corner of the chassis over the coil
and let her rip for a full minute.”

“Sounds good,” admitted Red. “We're
still missing something here—maybe
we’re doing too much talking. Suppose
I watch while you re-enact this crime—
maybe there’s something you forgot to
tell.”

Fuzzball plugged in the degaussing
coil and held it against the screen of
the picture tube. Red put his fingers in
his ears. The rim magnets were chat-
tering like false teeth at an old-maid’s
sewing circle.

“Lordy have mercy!” Red blurted.
“You didnt retract the rim magnets
into the shants!”

“Are you supposed to?” asked Fuzz
innocently.

“My friend, that degaussing coil is
strietly murder. Do I have to draw a
diagram? If it takes the magnetism out
of a tube shield, it’s going to take the
magnetism sut of the rim magnets, too.
Next thing, you’ll lay the ccil down
over that voltmeter and we’ll have to
send it in for repair too.”

Fuzzball grinned sheepishly. “OK,
Red, give yourself a cigar. I’ll bounce.
In fact, I’ll buy the suds this evening.”

“And that,” Red remarked, “rveminds
of the story about Oley Olson. It seems
like he got so expert running the cir-
cular saw that he could do the job
single-handed. Hit a spike one day,
though, and sawed off a couple fingers.
So the hoss asked Oley to show him how
the accident happened, and . . .”

Fuzz made a threatening back-hand
at Red.

After

rim

replacing the weakened

RIM MAGNETS
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Fig. 3—Some of the patterns Fuzz was getting on the screen: a, b, e, d

all mrong;

e—success at last.

magnets and restoring proper purity,
Fuzz lapsed into silence till after lunch.

In the afternoon

“This color set is for the hirds.” Fuzz
broke the silence barvier.

Misery loves company, and Red
drifted over to Fuzzball’s hench to share
his trouble—cautiously of course. He
had the receiver fired up with a color
bar pattern, and it looked like the set
was working OK. The bars weve locked
in good, the colors bright and clean.

YOKE POSITIONING
BOLTS

BLUE DC CONV
MAGNET

PURITY MAGNET TABS3
BLUE LATERAL
CORRECTOR

PURITY MAGNET

GREEN DC CONV
MAGNET

Fig. 2—The rim (field-equalizing) magnets are mounted pretty solidly, as Red
pointed out.
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“So what’s the bind?” Red ask 'd.

“It’s these crazy mixed-up c¢ lors,”
said Fuzz impatiently. “Look!”

Fuzz turned the color phasing ¢ ntrol

through its range, and EKed saw
that he was only saying it bicause
it was true. This generator puts

out a green-yellow-red-magneta— -hite—
cyan-blue sequence—Fuzz was g tting
one or two bars to show correct ¢olors,
but all the other bars were wsa - off.
The proper bar sequence woildn’t
show (see Fig. 3).

“How’s about that?” demanded Fuzz,
stamping on his fresh-lit butt.

“This is a jolly bit,” agreed Red.
“Maybe the quadrature transformer is
out of adjustment.”

Fuzz looked at Red with a sh=
grin. “Sure, I must have lost my k

pish
ad.”

Fuzz reached for a diddle-stic and
turned one of the slugs in the suad-
rature transformer. The colors chenged
—a couple of bars began to look retter
and the others got worse. “Huans me
that other diddle-stick, Red.”

Now, Fuzz had a stick in each end

of the transformer and was tuining

both slugs at the same time. Red
scratched his head. “Still off ome
base,” he said. “Let me turn the olor
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phase contiol
slugs.”

Red twisted the phase control back
and forth while Fuzz kept working on
the quadrature slugs. All the hars ex-
cept the white one were changing color,
and they got about any color they
wanted, but not the right sequence.
“No dice,” announced Red finally.

“So what do we do now ?” asked Fuzz,
“send it back to the factory?”

“No!” exploded Red. “Let’s sit down
and analyze this thing cavefully.”

“I'm  with vou,” agreed Fuzzball,
“but we really got this dog loused up
now. We’ve out in left field on quad-
rature.”

“Speak for yoursclf,” advised Red.
“I’ll get the quadrature in like Flynn,
and we can take it from theve.”

Red switched the color bar generator
to R — Y output, and connected a scope
to the output of the R — Y detector in
the chassis. A square wave appeared
on the scope screen. Next, Red turned
the slug for R — Y in the quad trans-
former, and the square wave increased
in height. Finally, the square wave
went through peak height and started
falling. Red backed off a turn and left
the slug at peak.

Then he switched the color bar gen-
erator to B — Y output., Just a little
hit of deflection showed on the scope
sereen. Red touched up the R — Y quad
slug to get a straight horizontal tirace
on the scope—the only sign of output
from the R — Y detector was a couple
of sharp pips on the trace.

“You can get a test of the R - Y de-
tector output on an R — Y signal,”
Red explained, “but then vou want to
make the final quad adjustment on a
B — Y signal, because a null is sharper
and more accurate than a peak adjust-
ment.”

“That’s right,” agreed Fuzz. "They
told us at the factory color school that
an R — Y detector will null on a
B — Y signal, but how about them
little »ips?”

“Color detectors are usually less than
1009 perfect,” explained Red. “An
R — Y detector nulls on a B — Y
signal, but there is a little spurious
output from the detector when the
edge of the B — Y bar is hitting the
cireuit.”

How about the B—Y?

“Can we adjust the B — Y quad
the same way?” asked Fuzzball.

“Sure thing,” Red said, “let’s get
with it.”

Red connected the scope input lead
to the output of the B — Y detector,
and once again a square wave turned
up on the scope screen. By turning the
B — Y slug in the quad transformenr,
Red peaked the output. The peak
response was practically the same as
when he was adjusting the R — Y de-
tector.

“That shows,” Red explained, ‘“that
both color detectors arve putting out
OK. Now, let’s check the null of the
B — Y detector.”
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while you turn them

He switched the eolor bar generator
to R - Y output, and a slight touchup
of the B -- Y quad slug nulled the out-
put. Ax before, there were a couple of
small sharp pips on the horizontal trace.

“Let's ee what the simultaneous dis-
play looks like now,” suggested Fuzz.

Red switehed the color bar generator
to the seven-bhar color display.

“No good,” advised Fuzz. “Wait till
I adjust the color phasing control.”

“Save your time,” advised Red.
*The color phase is right when the de-
tectors are nulled. We got some other
kind of trouble heve.”

“How about the matrix?” Fuzz sug-
gested. “Mayvhe there’s cireuit trouble
in the G — Y matrix?”

“Could be,” agreed Red. “Let’s make
a quick test.”

He connected the scope input lead
to the output of the G — Y matrix
and =witched the color bar generator
to G — Y /90° output. A straight hori-
zontal line appeared on the scope screen.
Then he switched the generator to
G - Y output, and a square wave
showed on the screen.

“The matrix is working OK,” Red
announced with finality. “We’ll find the
trouble somewhere else.”

*Could it be the picture tube?” asked
Fuzz.

“No," Red replied, “the gray scale
it OK, and all three guns have output.
We saw that right along.”

“So what now?”

“Let’s sit down and analyze this thing
calmly,” advised Red,

“You =aid that before—you’re getting
in a rut,” Fuzz replied.

“Do vou have a better suggestion?”

“We can call the factory,” came from
Fuzz. *Pass the phone.”

Listening to one end of a phone call
can he maddening, and this one gave
Red plenty of time to stew while Fuzz
carefully recapped the symptoms. Red
watched Fuzz's face fall—“One will get
vou ten that we’re a bunch of high-
grade idiots,” he predicted.

Fuzz finally hung up the phone with
a wry grin. “Carl figures we plugged
the red and green chroma leads into
the wrong grids of the picture tube
during convergence, He says to check
the =ervice notes on this.”

Silence 1ruled while Fuzz thumbed
through the pages and checked the
plug-in chroma leads. Finally he an-
nounced, «“¥ % # % =517 He quickly re-
versed the red and green leads. Now,
with the generator switched to the
simultaneous bar display, the picture
tube lit up with the proper pattern.

Fuzz checked off the color bars in a
subdued voice. “Green, vyellow, red,
magenta, white, evan, blue,” he chanted.
“For 20 years,” Fuzz remarked, “my
dreams have been in black-and-white—
but tonight, I will have a nightmare in
NTSC colors.”

“Maybe you better see a head-shrinker
before vou go home,” suggested Red.

“Very interesting—in fact, it’s fas-
cinating,” was Fuzzball’s considered
conclusion. END
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EXT

[ 3
Poor Man's Direction
Finder

An ordinary portable radio may be
directional enough to make it us-
able as a homing instrument. A few

additions can make it a really
sophisticated direction finder for
woodsmen or sailors.

u
Microminiature Transistor
Amplifier
Possibly the smallest amplifier that
can be built from standard com-
ponents, this unit can be used in
many spots where ultracompactness
is essential.

Electronics Can Save
Your Heart

First of series on the important
subject of electronics in medicine,
this article explains the electrical
factors in heart action and de-
scribes two important instruments:
the electronic Pacemaker and the
heart defibrillator.

TV Technician Repairs
a Weld Timer

How a TV man used the experience
gained in his work and the instru-
ments from his own service bench
to spot trouble. and cure it, in what
at first sight was an entirely un-
familiar piece of equipment,
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we ftroubleshoot the
HORIZONTAL OSCILLATOR

TELE/ISION

By R. D. JACQUES

ORIZONTAL oscillators have be-

come pretty well standardized,

at least down to three or four

basic tyvpes. Specialized sweep-
circuit testers can make testing and
repairing these circuits much easier.
But, even with a minimum of test gear,
many tests can be made.

Horizontal sweep cireunits have a dual
purpose. They sweep the electron heam
across the picture-tube screen and pro-
vide high voltage to the picture tube’s
ultor. The circuit also provides pulses
for keyed agc, phase-comparison afe,
ete. It is this interlocking nature of
these functions that makes circuit anal-
vsais so complicated so often.

In practice, if we remember the basie
principles of cach cireuit and apply our
tests in the proper order, little trouble
should be found. Just take that full 10-
count on the service procedures.

First, let’s assume we get a sct with
the typical complaint—good sound, no
raster. The first step is to check all
tubes, preferably by substitution. If
this doesn’t work, leave the good tubes
in the set until other tests have been
completed, This avoids double troubles
—defects caused or aided by tubes with
marginal  characteristies.  Find  the
major trouble first, then see how many
of the original tubes can be replaced
without interfering with performance.

Next check point is the B-plus supply.
Check the voltage at the filterr input.
The B-plus supply should be within
109: of normal before going further.

The next step is to check the sche-
matic and find out what type oscillator
circuit is used, what flyback cireuit is
used, ete. Check voltages against the
schematic.

If these tests do not reveal the
trouble, we start with the horizontal
oscillator, Unless it is working properly,
all other tests are useless. Dce voltage
measurements around the stage check
it out pretty well. However, a scope is
much faster. Just connect a stiong
signal to the set and hook your scope
to the video detector output.

Set the scope’s sweep to hold two
hovizontal syne pulses on the screen.
This locks it on 7,875 cycles, half the

horizontal oscillator frequency. Now,
transferr the scope probe, without
changing the horizontal sweep fre-

quency, to the horizontal oscillator cir-
cuit. The pattern of I[ig. 1-a shows
two lines of video with syne and blank-
ing pulses. Fig. 1-b shows the oscillator
running at normal speed. Fig, 1-¢ is too
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fast. Four pulses are seen. TFig, 1-d
shows too-slow operation, with only a
single pulse visible. Kach wrong pattern
points to a certain defect, as we shall
see in a minute.

A scope finds horizontal oscillator
trouhles much faster than any other test
instrument. As you can see, simply
connecting it to the oscillator shows
whether or not it’s running. The simple
test outlined above shows if it it is
running at the right frequency. Actu-
ally, this test should always be made
first; voltage and other measurcments
should come later. If the scope shows
the oscillator is running on frequency,
we can eliminate quite a few tests in
that civcuit and proceed to others in
the horizontal output cireuit,

Assume we have found the oscillator
not running or running at the wrong
frequency. Obviously, we've got to re-
pair this trouble before we can go any
further, because the oscillator signal is
absolutely essential to the performance
of the rest of the circuit,

Cathode-coupled multivibrator

Look at Fig. 2, a typieal oscillator
circuit. It is the popular cathode-
coupled multivibrator, using a ringing
coil for stabilization. Like others, this
circuit always uses a twin-triode tube—
6SN7, 12AU7, 12BH7, 6CG7, ete.
Common coupling between the two
cathodes makes the circuit work as a
multivibrator. The L-C network in
the plate circuit of the input half of
the tube stabilizes the oscillator. Its
natural resonant frequency must be
exactly 15,750 cyeles per second. At
this frequency, it is shock-excited into
oscillation by the sawtooth pulses from
the multivibrator.

If the oscillator is not running, shown
by a lack of signals on the scope, take
de voltage measurements around the
circuit. Those in Fig. 2 ave typical of
the circuit, but the set’s schematic
should be consulted for exact values.
The negative voltage at the grid of the
output half of the tube is a faivly good
indication of oscillation when a scope
is not available. If the dc voltages are
all within 109, of normal and the
oscillator still isn’t working, a detailed
cheek of components is in order. Only
a few could cause trouble under the
circumstances—RH, R6, C3 and ringing
coil L.

The next step is to ground the syne
input grid. The control action of the
horizontal afe used with this type of
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oscillator puts a de corvection voltage
on this grid to hold the oscill. .tor on
frequency. If there is a defect in the
afe circuit, too much de will be found
on the input grid, and the o-cillator
may be blocked or trying to run tfu

off frequency. Grounding this giid puts
it somewhere near where it shot Id run,
around zero volts. Now, if the ogscillator
is OK, it will be free-wheeling some-

where near the right frequen v and
vou should be able to hold a pic ure on
the screen by adjusting the hoiizontail
hold control. The picture will not lock
in, of course, as you have remo ed the
syne input. If it does this, the os ‘illator

is all right and you can look fur syne
troubles—defective  tubes, e <istors,

leaky coupling capacitors, ete.

If this step does not get the os illatos
working, leave the short in place and
short out the ringing coil. If th  plate
load resistor is around the value shown,

HORIZ SYNC 8 BLANKING PULSES

c
Iig. 1—1lorizontal  oscillator  wave-
forms: a—itwo lines of video with <yne
and blanking pulses; b—oscillator on

frequencey; e—fast oscillator; d —slow
oscillator
)
VORI
UTPuUT
D
R7
220r
R8 g+
5ok BOOST
10,150V
et L ¢
RINGING COIL + L

Fig. 2—Typical horizontal oscillator
nses cathode-coupled multivibraior.
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HORIZ MVB

Oscillator circuit has two pots
in horizontal hold circuit.

Fig. 3

5,600 ohms, add cnough resistance in
series with it to bring the total value
up to about 15,000 ohms minimum.
Otherwise, the plate circuit impedance
will be too low and the circuit won’t
work., Now, the only frequency-deter-
mining parts left in the circuit are two
resistors and one capacitor—R5, R6
and C3. 1f the oscillator still refuses
to work, check them, preferably by
replacement. Even a very small leakage
in C3, for example, throws the oscillator
so far off frequency that it cannot
possibly work., Change in the value of
R5, the grid resistor, also upsets things
here. Once again you should be able
to hold a picture on the screen momen-
tarily by adjusting the hold control.

A popular variation of this circuit
omits potentiometer R6, leaving only
the fixed resistor R5 in the grid cir-
cuit. The vinging coil’s slug is brought
out through cither the front or back
panel of the set and marked *Horizon-
tal Hold.” In these civcuits, the oscil-
latoi should work without the ringing
coil in the circuit. The constants of the
RC network must be such that the
oscillator’s natural frequency is very
close to 15,750 ecycles. If the circuit
won’t work without the ringing coil,
remove RH temporarily, substitute a
potentiometer of approximately the
same value, and rotate it until the
oscillator is on frequency. (With the
vinging coil still shorted out!) Remove
the pot, measure the portion of the
resistance used and install a fixed
resistor of the same value for RA.

Now, take the short off the ringing
coil, and adjust the slug for a locked-in
picture. With this setting, the oscillator
will be much more stable. We have
used this method for some time on
many sets with a reputation for hori-
zontal instability and it has always
given a decided improvement. At this
point, we stil]l have the input grid
grounded. If this is removed and the
picture promptly falls badly out of
syne, there is definitely trouble in the
phase-comparer circuit. Check all re-
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sistors and capacitors there, also the
tube for unbalance, ete.

A variation of this circuit, used in
some Philco and Zenith sets, has two
potentiometers in the horizontal hold
circuit (Fig. 3). This allows a very
good adjustment of the horizontal hold
circuit, just as we mentioned bhefore.
To adjust these, set the front-panel
horizontal hold control to center, short
out the ringing coil and adjust auxil-
iary pot R5 for a stationary picture.
Then take the short off the ringing
coil and adjust it until the picture is
locked in. This centers the operating
point of the user’s horizontal hold con-
trol and makes for maximua stability.

Fig. 5—Synchrognide waveforms:

basic sawtooth developed by oscillator;

b—ringing coil adds sine wave; e—re-
sults of sine wave plus sawtooth,

a—

Philco puts this adjustment on the top
or rear apron of the chassis. Zenith
puts it on the rear apron and marks
it “coarse horizontal.” Either way, its
purpose is the same and it is adjusted
in the same way. In fact, if a given set
is horizontally unstable, you can add
this control, mounting it in an empty
hole on the back of the chassis.

The Synchroguide circuit

About the next most common horizon-
tal oscillator circuit is the pulse-width
afe or Synchroguide circuit, It is sim-
ilarr to the cireuit just deseribed, in
that it uses the same type of sine-wave
stabilization as the horizontal oscillator.
The major difference lies in the cir-
cuit’s frequency-determining elements,
which are in the coil-capacitor com-

bination of the Synchroguide trans-
former, L1 and L2 in Fig. 4. Here
again a twin-triode is always used,

although some early versions used two
separate triodes.

HORIZ MVB

Fig. 4—The Synehro-

guide, another hori-

zontal oscillator cir-
cuit.
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If we apply the same tests to this
oscillator and find it isn’t running
properly, we can go on just as before
to dig out the trouble. Remove the
syne input by shorting the input grid
to ground. If this doesn’t clear up the
trouble, leave it grounded and short out
L3-C5, the waveform adjustment in the
plate circuit. This leaves only L1-L2
and C4 as the frequency-determining
elements in the circuit. If the oscillator
cannot be brought to the correct fre-
quency by adjusting L1’s slug, and C4
is good, (not open or slightly leaky),
then the Synchroguide transformer is
defective and must be replaced. (We've
assuming here that all dec operating
voltages have been checked and the
tube replaced.)

This oscillator develops a rather high
negative voltage on its control grid, as
yvou can see from the voltages given.
If it is not high enough, check the B-
plus supply. Many sets feed this oscil-
lator from the boost voltage, through a
150,000-ohm resistor. Check this quite
carefully, as they have a habit of
increasing slowly to about 500,000 ohms,
which lowers the oscillator output more
than slightly!

Also, check the little 180-upf cou-
pling capacitor very carefully. If even
the slightest leakage develops across
it, the oscillator can’t build up enough
peak-to-peak amplitude to drive the
output tube. Frequency will also drift
badly. Resistor R8 can also cause this
drift, so check both of them, preferably
by replacement, if the complaint is
horizontal drift.

With the waveform coil shorted out,
a fairly stable picture should be seen
on the screen after the hold contvol is
adjusted. This is exactly the proceduve
we followed a while ago. We made the
oscillator run at a frequency which
would make a picture, without the
influence of the stabilizing coil. Unless
the waveform (stabilizing) coil is com-
pletely open, it should have no effeet
on the oscillator frequency. That is,
when you remove the short, yvou must
be able to find a setting of the wave-
form coil slug which will lock a picture
tightly in place. If you can’t, the coil
is definitely defective.

This oscillator generates the basie
sawtooth waveform, shown in Fig. 5-a.
This is what vou see in the scope with
the waveform coil shorted out. When
we add the shock-excited ringing coil
to the circuit, it generates a sine-wave
signal (Fig. 5-b). The two are added
together to produce the pattern familiar
to us all (see Fig. 5-¢). For correct
adjustment, a scope should be used.
Connect it to point A in Fig. 4, through
a low-capacitance probe or a small
capacitor, and adjust the waveform
stug for a picture like Fig. 5-¢. The
sharp points should be just a wee bit
above the peaks of the sine waves for
the best synec. If the waveform comes
up steeply at this point, the cireuit’s
noise immunity will be much better.
Noise pulses will not be able to trigger
the oscillator too soon.

RADIO-ELECTRONICS
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OR some reason color demodulator

stages seem to he about the most

misunderstood parts of all color

receivers, There’s no reason for this
because they are all basically pretty
simple, I believe most of us get con-
fused because of the complicated nature
of the color signal. It’s like pouring
milk and water into a glass, stirring it
and then trying to pour milk out one
side and water out the other! Well
that's exactly what we’re doing! Like
the farmer with his cream separvator,
though, we have to have some help in
doing it!

Let’s run over this circuit briefly.
Forget all the complications and look
at it one piece at a time. (All compli-
cated circuits are made of a bunch of
simple circuits, tied together!) A typ-
ical demodulator is a triode tube, like
Fig. 1. Our color signal is fed to its
grid, with all the color information in
it—red, green, blue, ete. This informa-
tion is in the form of phase differences
—the modulation on any signal is in

the form of differences: amplitude,
phase, ete, from a given veference
point.

If this were a simple amplitude

detector, our input and output signal
would look like the one in Fig. 1. The
reference point here would be the bias
voltage on the cathode. This is a simple
de voltage. Now you're all familiar
with keyed stages—a pulse voltage is
fed to the plate of a tube which can
conduct only when the pulse is there,
because there’s no plate voltage at
other times, These are keved stages too.
The keying voltage is the amplified
3.58-me  color-burst  signal  from the
chrroma reference oscillator. It is applied
to the cathode of the demodulators.

In any color demodulation system, one
set of values will be in phase with the
reference signal and one out of phase
hy a given amount, usually 90°, Other

E BIAS
T

Fig. 1—Typical demodulator is a tri-

ode. Wavetorm shown would appear at

its input and output if it were used as
simple amplitude deteetor.

BLUE

SIGNALS 3.58 MC BURST
COMPLETE
<~
SIGNAL

IR A,
CHROMA REFERENCE 05C BLUE ONLY
3.58MC
COMPLETE
SIGNAL

Fig. 2—We¢ key the blue demodulator
with a 3.538-me signul applied 1o its
cathode.
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phase ditferences, from the combination
of these, are used to give us any desired
combination of colors. In the well-
known R Y B Y system, blue is
in phase, or 0 degrees, while red is
90°. Other colors are at ditferent angles
with respect to the burst.

Now let's forget the rest of the cir-
cuit and concentrate on the blue sig-
nals. The complete signal is fed to the
grid of the blue demodulator. In it are
certain components which denote the
amplitude of the blue signals. These are
in phase with the 3.58-mc oscillator
signals, To extract them from the
whole signal, we key the demodulator
with a 3.58-me signal by applying it
to the cathode of the blue tube as in
Fig. 2.

Now, the tube conducts, allowing
signals to pass only when the voltage
relationship between cathode and grid
allows normal conduction. (Never mind
any other voltages present, and concen-
trate on only the cathode—grid voltage
relaticnship!) Qut-of-phase signals find
the tube cut off so thev cannot pass
(see Fig. 3). Here, the phase relation-
ship between the reference signal, the
bias voltage and the incoming =ignal
or grid voltage is the most important
thing.

This is admittedly quite an over-
simplification, but the basic action of

BLUE
SIGNAL

3.58MC
(BIAS)

OTHER
SIGNALS

Fig.

other

3—Out-of-phase
than the blue

(those
find the

signals
signal)
demodulator cut off.
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this cireuit, like all civeuits, is simple!
If you can keep the simple 1t in
mind, it usually isn’t too hard to grasp
the principle behind the operat on of

any cireuit. All of the other furetions
are merely duplications of thi: one.
For example, the red demodulator works
exactly like the blue, if we conside » only

the red demodulator circuit by itself.
The bias voltage fed to its cathonde is

90° out of phase with that fed to the
blue cathode. However, we have n thing
to do with the blue circuit whil: ana-
lyzing the red one! Thevefore, -ircuit

action is exactly the same!

If you want to analyze any circuit,
no matter how complicated, try reak-
ing it down into its most fundziental

parts and working on them on¢ at a
time, Like the ancient fable abo it the

bundle of sticks, you’ll find the 've a
lot easier to hreak down singly than
when you try to deal with them to-
gether!

Poor reception

Channel 6 1s the vearest statior. about
100 miles away, Other stations «re up to
200 miles. I installed an all-bawe Yagi

which gives satisfoactory receptioon of
channel 6 only. Conld «a 10-elewmen Yayi
cut to channel 6 be used to rer ive 5
and 7 also, awith « separate Yo i ent
for 112 Will an all-cliannel ) fenna
bring in both 6 and 117—FK. 1. J.,

Stambaugh, Mich,

A 10-element cut-channel Yag s the
best approach, but yvou should t ex-
pect satisfactory adjacent-chann 1l re-
ception.

Faint pix

Several of aur techwiciuns have
worked on o« Capehart 325 1w th «
Standard Coil tuwver, but have no.o been
able to get more thaw a faint poture,
Sound is OK.—R. A, R., Plilade!phiu,
Pa.

The first step is to find whei~ the
loss of gain occurs. Start fro the

video amplifier and work back. Apply
the outputs from an rf or if swee  and
marker generator to pin 1 (input) of
the G6ALS picture-detector. This pro-
vides a video-frequency sweep vo tage.

END
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A demodulator probe and scope at pin
11 (signal input) of the picture tube
will show the video amplifier response
curve. With an average scope and gen-
erator, nearly full-screen deflection
should be obtained. Measure the video
amplifier gain by noting the amount
of vertical deflection at pin 11 of the
picture tube, and then moving the probe

back to pin 7 of the BALS detector
(detector output). The G6AH6 (video
amplifier) has a g. of about 6,000

gmhos and works into a 5,000-ohm load.
A video amplifier gain of 40 or better
will be found, unless there is a circuit
defect. If the video amplifier is OK,
check the if amplifier. Apply an if sweep
signal at pin 1 (grid) of the first
6AGH if tube. Connect a scope through
a H0,000-0hm isolating resistor to pin 7
(output) of the 6AL5 picture detector.
A response curve with a bandwidth of
about 3.5 me between the 50¢-of-
maximum points  should be found.
Stabilize the age line with 1.5 volts
of dc¢ override bias.

If curve shape is poor, align the if
amplifier, following the service notes
for the set. The next step is to check
the if stage gains. To measure gain,
connect the if sweep generator to pin 1
of the 6ALH picture detector tube.
Note the deflection obtained on the
scope screen, Then, move the =sweep
cable back to pin 1 of the third if
(GAGDH) tube. Observe the increase in
vertical deflection,

A 6AG5 has a g. of about 5,000
umhos and works into a load impedance
on the order of 3,000 ohms. A gain of
about 15 is expected. Check the circuit
components if gain is low.

The second if stage can be tested in
a similar manner. Move the generator
cable back to pin 1 of the second if
6AGH. Again, this should result in an
increase of about 15 times in vertical
deflection. If the pattein shows evidence
of overload (artificial flat-topping), the
generator output must be reduced.

The overall if gain is the product of
the stage gains. So, if each stage has
a gain of about 15, the total gain will
be about 3,000,

To check the tuner response curve,
apply an rf sweep signal at the antenna
input terminals and connect the scope
at the looker point. The bandwidth
should be about 5 me. A gain check is
difficult to make. If yvou get a curve
about 2 inches high, using average
equipment, gain can be considered OK.

These tests will definitely localize the
point of signal loss.

Vertical sync trouble

I« laving rvertical troubles with
« Phileo TV-300 chassis. The syne is
not very good and I get retrace lines
awl times. This is intermittent und so is
the syne, for that matter. The trouble
seems to show up on different channels
cael time.—E, D., New York, N.Y.

There is a factory modification on
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Fig. 4—Factory modification improves
vertical syne on Philco TV-300 chassis.

this chassis for improving vertical
syne (Fig. 4). Check the set to see if
this modification has been made, and if
not, make it. It will increase vertical
synce amplitude and make both vertical
and horizontal syne much more reliable.

The intermittent vertical retrace lines

VERT
QUTPUT
TRANS

YOKE
(VERT
COILS) |

RED | a70uut

RE TRACE BLANKING CKT_
Fig. 3—Open  capacitor in network
causes retrace lines on the sereen,

are probably caused by an inter-
mittently opening capacitor in the net-
work. Fig. 5 shows the original values.
You can make this up out of separate
units and replace the original. Be sure
to get the polarity correct when con-
necting the network to the yoke or
vertical output transformer. If retrace
lines become much worse, your polarity
is wrong—connect the network to the
other side of the yoke.

Inadvisable conversion

Is it possible to convert « DuMont
RA-103 from a 12JP4 to a 16-or 17-ineh
picture tubhe! Cleveland, Ol

This is not an easy conversion and
requires extensive mechanical and elec-
trical changes which would not justify
the time and cost. We advise against
this particular conversion.

Antenna improvement

I have antennas located on the top
of a Vill overlooking a valley with open
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live from the antennas. I belicve that
reflectors are needed at the antennas.
Should I use w solid sheet of aluminwm
or i tubing suitable? If tubing s used,
shouwld it be cut to channel? The TV
stations are located 80 miles away,
and the lives are Yo mile long.—C. R.,
Williamson, W. Va.

Metal sheets or tubular-constiruction
planar reflectors are less effective than
Yagis cut to channel.

Tuner trouble

An RCA 7T193B in the shop las e
going sideways. Channels 3 and 6 wre
OK, but 7 shows only « raster. It is
the stromngest local station. The twner
has been repaired and «air-clecked.—
E. A. P., Council Bluffs, Iowa

There ave thiee possibilities here. The
supply leads to the tuner and first if
stage may be *hot,” causing oscillation
on channel 7. If so, there will be a high
de voltage at the pictuve detector out-
put on channel 7. Better high-frequency
bypassing of the supply leads to tuner
and if strip should cool the civcuits.
The second possibility is a marginal
plate-supply voltage to the tuner’s local
oscillator. This should be checked.
Finally, the first if stage can oscillate
if the tuner’s output cireuit is mis-
aligned.

Faster age

I am operating an RCA KCS-47 re-
celver inoa fringe area about 60 miles
from Indianapolis, adjacent to an air-
field. There is « problem of futter, und
also of reselting the age control on
different channels. Can you advise on
the feasibility of clanging the agye sys-
tem to a faster-aeting type?—P. L. J.,
West Lafayette, Ind,

This is a problem which can be tack-
led in move than one way. Keyed age
with a short time constant helps mini-
mize flutter, but cannot eliminate it.
When signal levels vary greatly, am-
plified agc gives a wider dynamic range.
However, before reworking the chassis,
I would Mlggest tryving stacked Yagis
to get a very narrow aperture, heamed
at the desired station. High-gain an-
tennas also lessen the demands on the
receiver’s dynamie range. Of course,
flutter will still occur if a plane flies
through the antenna aperture. If
stacked Yagis do not give the desired
flutter reduction, reworking the chassis
to optimize age action would be the
next logical step.

Horizontal foldover

I'wm having trouble awith o Capeliait
TV, model 3C312)M. I have replaced
the flyback. using an cxact replacement
made by another manufacturer. I was
wnable to get any high voltage until
I changed the cathode resistor in the
horizontal owtput stage from 180 ohms
to 360 and the cathode capacitor from
0.1 to .05 pf. With the horizontal drive
closed, there is severe foldover in the
center of the screen, althouwgh there
are no curved vertical lives. As I turn

RADIO-ELECTRONICS
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the lovizental drive, I get « picture
with shifting vertical lines, all curved
to sonie extent. Aboul halfuway down
from the top of the screen there is «a
deep bend: also vight at the top of the
picture, if the rertical size is cut down
so you can see it. Opening the drive
control «lb the way yives a Christinas-
tree effect with possibly a loss of the
raster and  higl  voltage. Vary the
width control and the same thing lhap-
pens.—I. B. A., Swansea, Mass,

You do have a large assortment of
symptoms! However, two of them are
significant: foldover in the center of
the screen. and the fact that you were
forced to change the residual bias on
the 6BQ6 horizontal output tube to get
a picture at all. This points to leakage
through the coupling capacitor between
the 12AU7 oscillator plate and the
6BQ6 grid, upsetting the bias. The
hovizontal instability, bending and tear-
ing of the picture and the other symp-
toms are all indications of the same
trouble. The leakage through this ca-
pacitor lowers the output of the hori-
zontal oscillator by lowering the load
impedance in its plate circuit. When
vou closed the drive trimmer, you added
enough capacitance to allow more of
the weak oscillator output to get
through to the 6BQ6 grid, allowing the
output tube to drive the flyback a little
better.

The leaky capacitor is probably the
.001-uf unit between pin 6 of the 12AU7T
and pin 5 of the 6BQ6. It would also
be a very good idea to check the .047-uf
unit in the 12AU7T plate return cireuit,
the .01-uf hetween pins 6 and 2 on the
12AU7T (the interstage coupling capaci-
tor), and the 820-uuf capacitor in the
shaper network between the horizontal
discharge tube plate and the 6BQ6 cath-
ode. Leakage in any of these can cause
trouble. If any of them are bad, ve-
place the resistors associated with them,
such as the 6,800-ohm unit in the shap-
ing network. Heavy currents through
them may have caused a shift in their
value.

Note: When you changed the cathode
resistor, vou increased the dc bias on
the output —ube to the point where the
tube could conduct almost on the right
portion of the curve and get a little
output. The positive voltage leaking
through the capacitor was bucking out
enought of the normal bias to make
the tube inaperative.

Poor sync and vertical roll

A G-E 1:T14 chassis has an inter-
mittent vertical roll. The set uses a
6CS6 elipper, and video can bhe seen
feeding into the vertical oscillator grid
at high confrast levels. Apparently the
video gain (contrast) control has a lot
to do with this. When the pictire is too
pale to be eisible, the vertical hold is
OK, When the contrast control and the
local=distance switel are advanced to
give good contrast, the picture is stable

unttl a scewe with wmuel bluck in it
appears. Then the vertical hold loses
APRIL, 1960
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Fig. 6—Ovriginal connections of LOCAL-
DISTANT switech on G-E 17T14 chassis.

control and the picture runs free until
the seene goes lighter. We figured that
the relative wmplitudes of the signals
fed to the 6CS6 had elianged, causing
imperfect clipping. Shunting capacitors
from pin 7 of the 6CS6 to ground
causes all hold (vertical and horizontal)
to be lost. Shunting pin 1 gives an
improvement. Video data are not seen
at the vertical oseillutor grid and the
picture is muecl more stable. We are
reluctant to add an unspecified part to
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Fig. 7—Revised switech connections give
best noise-caneellation action,

the set, but we can't give it bacl to the
customer in this shape—M. M., Dalti-
more, M.

This is a common trouble with this
series. It oceurs because the age is
switched by the same wafer switch
which controls the sync and noise in-
verter 6CS6—the local—distance switch
(Fig. 6). When the switch is set to the
point where age is right for the signal
level, the sync is being clipped by the
noise inverter! When the noise inverter
is right, age is too weak, and so on.

The repair we have found best for
this is to rewire the switch as shown
in Fig. 7. Take the noise-canceller
components completely off the switch
and substitute a 5>-megohm pot for the
resistance. Set the switch to the point
where age voltage is best, giving the
best picture. Adjust the contrast control
for a satisfactory picture. Now adjust
the >-megohm pot for the best noise-can-
cellation action—this is usually just be-
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fore the picture shows signs ¢f syne
c¢lipping. Turn the control until the pic-
ture hecomes unstable, then bac< it up
until the picture is steady. Measire the
amount of resistance in the cirevit, and
substitute a fixed resistor of th: same
value. Leave all noise-cancellation func-
tions completely off the local-listant
switch; the variation in picture juality
caused by the change in age w1l still
make the customer happy.

If the vertical hold is not good
enough, try rebuilding the srtical
integrator. Use a smaller resistor in
place of the present 82,000-ohi: unit
and increase the ,0047-pf capac tor to

about .02 uf. This allows a slightly
higher level of 60-cycle sync o get
through to the vertical oscillatcr, im-
proving vertical hold action this

set immensely, This same trouble nccurs
in the M and MM serics of portables.

TV check tube

I have a 5BP4 awhieh I would ke to
nse as o« substitute tibe for testing
TV's. [ wnderstand some of the boys

Jiee wired up a 5-ineh tube (awny type)
for this—L. O. T., Los Angeles, Culif.

You have a good idea, but the ~vrong
tyvpe of tube! The 5BP4 is an -
static-deflection tube, used for «scillo-
scope work. Unfortunately, this t ‘pe of
tube cannot be used for a sub:titute
TV tube. You can use any tube «f this
kind which has magnetic deflection,
like the larger CRT’s used in the sets.

Probably the tube you have heard
of is the type 5FP7/1812P7. Tais is
available in surplus and has beer used
as an inexpensive substitute picture
tube. For details on its use, see “ Econ-
omy Test Tube” on page 57 of the
March, 1958 issue.

celro-

Pix-tube change

I5 0t possible to replace a 16ZF with
« 16GP4 in a Phileo 51-T-160% w . thout
any major reworking of the chas:is?—
J.o AL Tipp City, Ohio

The 16GP4 is a 70° tube, while the
16ZP4 has a 52° deflection angle. Ac-

cordingly, the chassis would neel re-
working.

EXND

“Remind me to take this custome: off
the books, Imgwanna.”
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How to

RETOUCH
REPAIR
REFINISH

By JEFF MARKELL *

HE first half of this series (Mareh,
page 109) showed how to handle
burns, scratches, gouges and other
imperfections in TV and hi-fi cab-
inet finishes. This half goes on to tell
what can be done to correct crazed fin-
ishes, loose legs and moldings, open
joints and loose or blistered veneer. Re-
finishing is also discussed.
Cracked, crazed or alligatored finish
are terms that denote various types of
detevioration of aging finishes, although

occasionally they may appear on a
relatively young piece of furniture.

For example, a cabinet subjected to
considerable  vibration—such as a
speaker enclosure—may craze before it
is very old. Cracks in the finish can bhe
depended upon to occur over any cracks
or checks in the underlying wood.
Alligatoring is so called because the
finish crazes in a pattern like alligator
skin, It ig usually a disease of old age.
You have probably scen it on old pianos.
It can occasionally occur on a relatively
new piece of furniture if the finishing
was done in a cold room.

With any of these conditions you
may want to pause before deeciding
whether to try to repaiv the finish, strip
the old finish off and refinish, or throw
the whole piece away. A moderately
crazed finish can sometimes be restored

with a 50-50 mixture of linseed oil
and turpentine plus a good deal of

elbow grease.
scrateh-fixing

Commercially available
and  crack-eradicating

* Markell Associates, Cabinet Design and Con-
struction.

Much of the material in thix article appears in
the author’s Gernsback Library book Desiguing
and Buillding Hi-F{ Furniture. Avtwork is also by
courtesy of Gernsback Librarvy.

Crazed finish caused by age or vibration,
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Part II—Troubles
that appeuyr in old or
misused cabinets

can he corrected

often work wonders on
crazed ov cracked surfaces. Also an
overall French polishing (sce page 110,
March issue) will often do the trick.
It’s a lot of work, but it can give vou
a lovely-looking surface on a piece that
had become a dismal mess.

It is claimed that a combination of
treatments first with crack eradicator
and then French polishing will clear up
an alligatored finish., But I am afraid
that, if the alligatoring is very bad,
yvour hest het is to strip the whole thing
down and refinish it, or discard the cab-
inet.

Grille cloth

A common cause of shabbiness in a
bhasically sound and good cabinet is a
baggy or torn grille cloth. The cloth
need not necessarily be ripped, fraved
or even pulled loose to make the cabinet
look miserable. It may merely be dirty
and discolored. Grille cloth is not expen-
sive, particularly if you counsider how
much replacing a tired one can do
toward sprucing up the entire appear-
ance of an open-front TV console.

mixtures will

Loose, peeling, blistered veneer

Veneer that starts to loosen or peel
will most often let go along an exposed
edge, where atmosphervie dampness can
get under it. The most common places
will be along the back of the top or
sides, along the bottom of the sides, or
along the hinge sides of doors. A good
preventive for this kind of trouble is
to seal such edges thoroughly with
lacquer or varnish. Once they have
started to go, of course, vou are a wee
mite late for prevention. If they haven’t
gone too far, they can be repaired, after
which it would be a good idea to seal
the edges thoroughly to prevent any
recurrence.

If vou have a few spots where the
venecr is loose for lengths of 2 or 3
inches (and the veneer is still all there),
vou can repair it. But if you see a major
area of a side or top that perhaps got
thoroughly soaked, with the veneer
checked, hlistered and loosened up over
a large area—don’t even try.

A small area of loose vencer can be
easily corrected by forcing some glue
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under it with either a brush or a squeeze
bottle. Then apply pressure to hold the
veneer tight against the core while the
glue sets. This can be done with clamps
or by resting the entire weight of the
cabinet on the affected side. By the
way, if you use a squeeze bottle, be
careful not to get too much glue in. It
will only come squirting back out when
you apply pressure.

In the occasional case of a panel
where the veneer has staved tight
around the edges but has blistered
somewhere toward the middle of the

panel, vou’ve got quite a tricky situa-
tion. This kind of patient does not
usually respond well to treatment. But
if you insist on trying, heve is what 1
would suggest. Take an extremely sharp
thin-bladed knife of the Exacto type and
malke a slit through the veneer, running
lengthwise with the grain right down
the center of the blister. Now, holding
down one side of the blisterr with your
fingers, squirt glue in under the other
side, then repeat the process for the
other half of the blister. Next take a
little roller and roll the glue from the
center line where your cut is—and
where you squirted in the glue—out
toward the edges of the blister. When
you feel you've got it pretty well worked
out, apply pressure, allow it to dry,
and see what sort of results you've got.
If vou were able to get the glue thor-
oughly distributed under the blister, it
will talke well. If not, you may find a
half a dozen little blisters where you
had one big one before, but that is the
chance you took in trying to meddle
with the thing. The cabinet was prob-
ably useless as it was g0 vou can’t have
done any real damage.

Open joints

If a cabinet is cracked open along a
joint (and hasn't been dropped or
abused), it is usually because the glue
has dried out and let go, or excess
humidity (or dryness) has warped the
panels.

If the glue has given way, vou haven’t
too much of a problem on your hands,
but if warpage has set in you have a
bit of trouble.

The basic cure for an open joint is
glue and pressure. Whether you’ll be
able to use internal glue blocks (tri-
angular wood strips placed inside the
joints) or cleats and screws depends on
the type of cabinet and the location of
the open joint. For example, the inside
of a speaker cahinet is never scen, nor
is the inside of the tuner or amplifier
compartment of an equipment cabinet.
In such cases vou have a good chance of
effecting a successful repair even if the
panels ave warped because yvou can get
inside to install glue blocks or cleats
and screws to re-enforce and pull the
halves of the joint back together. If the
open joint is in a part of a cabinet that
is readily visible, you’ll have to rely
entirely on glue and pressure.

In any event try to clean out the old
glue before forcing additional glue into
the open joint. Lumps of old glue re-
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Alligatoring is erazing in a paitern like
an alligator skin.

maining in the joint will make it difficult

if not impossible for you to clamp the

joint closed and keep it that way.

The ideal clamping tools for adequate
and continuous pressure are cabinet-
maker’s pipe o1 bar elamps. If these are
not available, another way of developing
the required pressure on the joint is to
1run a heavy rope completely around the
cabinet. Where the rope touches the
corners of the cabinet they must be
protected first with a thick wad of tis-
sue, toilet tissue, or soft rags, and then,
on top of that, L-shaped blocks of woad.
When all the corners are adequately
protected, take up on the rope by put-
ting a rod or pipe through it and
twisting it in the manner of a tourni-
quet. This method is a bit cumbersome,
but it will develop considerable pressure.

Loose legs

Actually, T think more loose legs re-
sult from misuse than old age, so this
defect may be listed in the wrong place.
After all, if you load a cabinet full of
heavy equipment (TV chassis, stereo
amplifier, ecte.) plus a lot of records
and then start dragging it across the
floor, you cannot blame old age or faulty
construction for legs loosening. They
are being subjected to lateral strains
they were never intended to stand. Of
course, legs can also loosen as a result
of merely holding up a heavy load for
a long time.

In tightening up a loose leg the first
step is to find out what is loose. This
in turn wiil depend on how the leg was
attached in the first place. A common
method of attaching four separate legs
independently is with hangar bolts. A
hangar bolt has a thread like a lag bolt
at one end, and a machine-serew thread
where the head ought to be. They are
mounted by dviving the lag bolt thread
into the leg, then the machine screw
thread fits into the bottom of the cab-
inet,

The possible sources of trouble here
are:

1. The plate is loose from the bottom
of the cabinet.

2. The leg is partly unscrewed from
the plate.

3. The hangar holt is loose in the leg.

In the first two cases the solutions
are obvious. If the plate is loose from
the cabinet, tighten the screws. If the
hangar bolt is loose in the plate, turn
the leg to tighten it. If the holt is loose
in the leg, you’ve got one of two prob-
lems. The bolt has come loose by strip-
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ping the threads in the leg or the leg
is split.

In hoth cases the hest thing to do
is to replace the leg. If this is not
possible (perhaps vou cannot get a leg
that matches) then yvou have to try to
repair it.

Take the hangar bolt out of the leg
and determine whether the tirouble is a
stripped thread or a split leg. If the
thread is stripped squirt glue or one of
the all-purpose adhesives into the hole,
run the hangar bolt back in, then let
the whole thing set. When the adhesive
is thoroughly dry and hard, remount the
leg. If the leg has been split, squirt
glue in the hole and run the bolt back
in. This will force glue out into the
split. Now clamp the split closed, let
it dry, and remount.

If the legs on your cabinet were not
individual but attached to each other by
a frame forming a base or bench under
the cabinet, you’ll find either broken

Moisture under the edge will cause ve-
neer to lift or loosen,

dowels running from the frame into the
legs, or glue failure again.

Lay the cabinet on its back to repair
this and take the whole base off. Now
examine the base for loose joints. Any
that are loose should be knocked com-
pletely apart. Now look for broken
dowels or splits in the rails near the
dowel holes, If all the parts are OK,
clean the old glue out of the dowel holes,
reglue, reassemble and clamp until dry.
If any of the dowels are hroken, they
should be replaced. By the way, use a
hardwood such as birch for the replace-
nient dowels if possible, The common
pine doweling is not very strong, and
the loads that go in audio cabinets are
pretty heavy. What do you think broke
that dowel in the first place?

If any of the rails have been split,
force glue into the split and put a sepa-
rate clamp on that part when you re-
assemble the whole base.

Loose molding

This is another case for cleaning out
old glue and regluing. With moldings it
is often desirable to hold them in place
with very small wire hrads rather than
by clamps. It’s often difficult to get
a clamp onto a small molding, and you
may crush it. The brads used should be
extremely small. Their purpose is not
to hold the mwolding permanently, that
is the job of the glue. The brads are
metrely to hold the molding while the
glue sets.

You will notice that in discussing
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TELE'/ISION

repairs to the wood structure of cabinets
I have made very little mention of
screws and nails. This is becaus: furni-
ture is basically held together 1ot with
fasteners but with glue. Granted that
speaker enclosures are re-enforced with
screws, the basic fastening is still glue.
This is what held the cabinet tagether
originally, and this is what jou can
rely on to repair it.

Refinishing
Doing this properly is a big b and
I would recommend it only for a piece

yvou love yery dearly. The woist part
of the job is stripping off the ol finish
and preparing the cabinet for 1efinish-
ing. The first requirements are liberal
quantities of paint remover, a scraper
and a good deal of persistence. Different

paint removers are used in d fferent
ways, so follow the directions on the

can and be sure to get all the ol | finish
off. You won't miss on the larg  areas
like the top or sides, but witch it
around moldings, doors and legs You'll
never get a decent new finish unl-ss you
remove all of the old finish.

Finishing new work was discussed in
a previous article (August 1954, page
35) and, once you've gotten the old
finish completely removed, the r:finish-

ing procedures will be the sam: as if
yvou were finishing a new piece.
After you are through with th: paint

remover and have all the old finish off,
wash the cabinet down well with 1a1pen-
tine or benzine to take off any paint-
removing chemicals that may :till be
on the wood. Then sandpaper a. for a
new piece and, as with a new pizce the

better your sanding, the better vy« 1 final
results will be.

If vou wish to stain the cabin:t, you
will have no trouble if you did 2 good

job of getting the old finish off. Eut any
spots where the old finish has n«t heen
fully removed will not take the stain.

If vou were thinking of bleaching—
don’t. In bleaching an old piece you are
almost certain to get spotty results.

The filling, sealing, finishing a1 1 rub-
bing operations in refinishing n old
piece will he exactly the same as if you
were applving the initial finish on a
new unit, and you can expect just as
good results.

As a final word of caution I'd like to

remind you when refinishing an o < cab-
inet—after you have completed the re-

moval of the old finish, examine the
entire unit very carefully for any struc-

tural defects. Remedy any you find
before you start the vefinishing pro-
cedure. END

A typical open joint.
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MOVIE CAMERA and pro-
jector  can record  sound  on
Samm filme Projector can add
soupd to existing movies while
camera can record sound in es-
act synchronization with action.
The Faivchild Cinephonic Eight
series will shortly be placed on
the market by Fairchild Camera
& Instrument Corp. The com-
puny has color filin available
and can sound-stripe  existing
movies.

new

RECHARGEABLE BATTERY
can be used in nany small transistor
radios. This 9-volt battery will oper-
ate for about 15 hours before it needs
recharging. Tt can be recharged over
100 times, giving about 1.500 hours
of use. The battery and the 117-volt
charger (left in photo, in exploded
form below) are imported from Japan
by B & K Mfg. Co. of Chicago.

L

TINY LAMP by Sylvania
Llcetriec Products is the smallest
incandescent lamp  ever  pro-
duced on an assembly line, This
lamp is expected to be useful in
many phases of microminiature
circuitry, Opcerating voltage 1.5,
current 40 ma.

LR

R e

4 ~ YOLTAGE-DROPPING RESISTOR
Al :
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TELEMETRY SYSTEM can break through the
layer of ionized air that surrounds a re-entering satellite
or vchicle, The re-entering object has a “shecet™ of highly
conductive air at 2,000 to 3.000°F. around it. This svstem
developed by International Telephone & Telegraph Corp.
uses extremely high frequencies that get through this
barrier where low and medium frequencies cannot. In-
stalled in test capsules of various sizes and construction,
the telemetry equipment will transmit such information
as exterior and interior temperatures, the number of
“g’s” (multiples of the force of gravity proportionate to
acceleration and deceleration factors) a pilot would have
to withstand on re-entering, and the effects of vibration
as the capsule plows into the carth’s atmosphere.
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INDUSTRIAL ELECTFIONICS

SIATIC CONTROLS

in INDUSTRY

Magucetic amplificrs arve the key to control devices that

hare o moring parts

By TOM JASKI

HEN you turn a motor on

or off with a switch, you use

digital control. Any on—off,

all-or-nothing kind of con-
trol is digital. When you regulate a
motor’s speed with a rheostat, you use
analog  control-—a  gradual kind of
change.

Obviousiy, most industrial controls
are digital in nature. Just consider the
gillions of motors turned on or off by
switches or relays and contactors. And
even many complex machine operations
can be controlled with digital signals.

In analyzing machine controls we
find that ecertain patterns or combina-
tions of signals keep recurring. We
can produce such signals with LOGIC
units. These units are combinations of
circuit clements which combine several
input signals to produce a given output.

Westinghouse
for network  calenlations
made from Ramey mag-
netie amplifier units,

compnter

Logic is not used here in the usual
sense. Instead it is derived from a
logical kind of algebra (Boolean alge-
bra) which was explained in Rablo-
ELECTRONICS by Edmund Berkeley (late
1950 and carly 1951 issues),

Here we need not concern ourselves
with it. Instead we will look at the
kind of control elements which form
logic units and how these units are used
to control machinery.

Magnetic-amplifier principles

Most of the important units are
devived from magnetic amplifiers so,
to be sure of our ground, let’s review
their operation briefly,

The magnetic amplifier is based on
the principle that an alternating cur-
rent =ent through a eoil wound on a
ferromagnetic core meeis considerable

CYPAK

for automatic machine tool.

(right)

control
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impedance resulting from the m .gnetic

field being built up and broke: down
each half-cyele. But the iron cor - tends
to keep its magnetization, so th: huild-

ing up and hreaking down of t e field
does not procced exaetly the sar e way
as the ac magnetizing force.

This is shown in Fig. 1, a mag netiza-
tion or, more conmonly, a B—H curve.
(H is the magnetizing force cai sed by
the current in the coil and B is the
magnetic flux density resulting £1om it.)

Notice, when we increase H. B in-

creases along a certain path o curve
(from a zero value to a). As . urrent

is reduced and reversed, demagnetiza-
tion and reverse magnetization lo not
follow as quickly. When the maunetiz-
ing field has dropped to zero, tle level

of magnetism in the core is st high
(h) and considerable magnetizin - force
in the reverse dirvection must be pplied

to demagnetize the cove completely ().
Now the core magnetizes in the o posite
direction to point d, equivalent to w«,
and back through ¢ and f, whih are

the opposite numbers to b and . The
process graphically produces what we
call a hysteresis loop.
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INDUSTRIAL ELECTRONICS

AC AC
INITIAL
MAGNETIZATION
+—
+ = LOAD = LOAD
Fig. | —Magnetization Fig. 2—Basic salt- Fig. 3—Adding reectifier Fig. 4 — Basic magnetic
curve of iron core, urable reactor assures control at all times, amplifier. Opposed fields
but field indueces voli- from split load winding can-
age in  control winding. cel in center (control) leg.
CONTROL CONTROL CONTROL CONTROL CONTROL L
—— o —— — ————— - ] ;l‘:
== — ——y = LOAD
030 | {oc)
AC IN LOAO AC IN LOAO
AC IN - e
a 5 ACIN
¢ LOAD d LOAO (AC)

Fig. >—DMagnetic amplifiers in various eirewits:
a—Schematie representation of magnetic ampli-
fier; b—magnetic amplifier with full-wave recti-
isolates ae

fier; c—full-wave Dbridge

It represents the losses in building
up and breaking down the field. And
the necessity of building up the ficld
each time reduces the current we can
send through the coil since we average
the current to measure the total.

But ¢onsider what would happen if
we had already magnetized the core, say
to point «, and then sent the current
through. Obviously, the current would
be much greater, and at (a) it would be
maximum. Thus we have a way to con-
trol such a current and do so by winding
a second coil on the core and supplying
it with de¢ from a convenient source.

We regulate the magnetization with
the de.
This is called a saturable reactor

(Fig. 2). If we magnetize in one diree-
tion, current in that direction would be
heavy and much less in the other since
we are building an opposing field. If we
insert a rectifier in the load winding
to make sure that we always have a
load current in the same direction
(magnetically) as the control current,
we have control at all times (Fig. 3).

There is only one thing wrong here—
the core with two windings acts as a
transformer, and the load current may
induce a high voltage in the control
winding.

To avoid this, the load winding is
divided into two parts—each on one leg
of the core—wound so their fields oppose
each other. A third leg is used for the
control winding (Fig. 1), which is no
longer affected by the load current.
Basically, this is the magnetic amplifier
ax we use it. We can vary it by adding
more windings or by using more recti-
fiers (Fig. ), but in essence this is the
basic component.

There are many ways to use magnetic
amplificrs directly for control, and we
can make digital and logie devices from
them in several ways, One method was
developed by Dr. Ramey, and his units
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and de  ing load current.

are used as examples because they have
some advantages and are widely used
in industry. They are marketed by
Westinghouse in a CYPAK system.

Basic Ramey unit

With a core material which has the
B-H curve shown in Fig. 6, the possi-
bility of designing a digital device is
much better if we can use the two
extremes—the two saturated states of
the core—as our two distinet states,
our on and off. If we take such a core,
add a winding, hook it up as in Fig. 7-a
and supply enough current, the unit
saturates itself one way or the other.
If we add a second winding and apply
a current 180° out of phase with the
first one, the unit does not saturate
when it is on. This was Ramey’s idea
—he called it a reset winding. Fig. 7-b
shows the basic Ramey unit.

To understand its action, you must
realize that, once the core is saturated,
there is no reason for it to lose its
magnetism unless a current which
opposes the magnetism is applied to
one of the coils. So, if we let the core
saturate by blocking the reset current,
in a half-cycle the unit saturates and
produces a load current. But notice
that the load current starts a half-cycle
after the signal has been applied. This
half-cyele is used to magnetize the core
in the direction opposite to that which
we could get from the reset winding.

When we want to use a number of
these units together, we run into two
contradictory demands: we need a low
impedance in the reset winding to insure
proper resetting, yet we need a high
impedance to avoid loading the signal
source. To satisfy both, we use rectifiers
and a de bias source (Fig. 8).

The bias current in the reset winding
flows continuously, and to balance this
effect we also have the same bias cur-
rent in the load winding. If bias

www.americanradiohistorv.com

circnits; d—adding feedback winding can increase
gain—shown with shuant feedback; e—series feed-
back uses heavy feedback winding capable of earvy-

current is always a little greater than
the current supplied by the reset volt-
age source (E;), D1 would appear to
have a low impedance—the alternating
reset current adds and subtracts from
the bias so current I. looks to the reset
winding as if E. were right across the
coil. But if we supply an input signal
current, it can cancel the bhias current
so that E,—with no dc to add to and
subtract from, and faced by the high
impedance of the blocking diode D1—
cannot send current through the reset
winding. Resetting cannot take place
and a half-cycle later there will be an
output from the unit.

Looking at Fig. 8, here’s what
happens. We have already stated that
to get an output the core must be
saturated. But the reset current is 180°
out of phase with the saturating cur-
rent and preveants saturation. The reset
current flows only because there is a
bias current. If there were no bias
current (L), point A is at a lower
voltage than point B and L., the veset
current, sees a high impedance for it
simply reverse-hiases diode DI1.

But when we pass a bias current
through D1 (ignoring D1’s resistance),
point A is brought to the same poten-
tial as point B. Now the impedance
from A to B appears to be low (same
potential, vou see) and I. can pass in
the direction shown. Now if we supply
a signal through diode D3, point A is
brought to a higher potential than
point B and the reset current (l.) is
blocked. (The signal we applied to
block the reset current cannot go
through diode D2 or DI1.) With the
reset current blocked, the core can
saturate and we get an output signal
on the next half-cycle.

Logic units
By simply adding inputs,
(Continned on page 68)

we can
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WONDERFUL
STERED,
MARINE,
AMATEUR

& TEST
GEAR
ITEMS

HEATHKIT AA-50 °79.95

New hi-fi stereo features!

25/25 watt stereo amplifier kit

In one handsome package, you get both stere: power
and control, with a host of deluxe features. Hi- i rated
at 25 watts per stereo channel (50 watts mono), 1 1is new
Heathkit design includes channel separation control;
new mixed center speaker output; stereo reveise and
balance controls; separate tone controls for each channel
with ganged volume controls, and five switch-zelected
inputs for each channel. Ease of assembly is as:ared by
two circuit boards, minimizing the possibility < wiring
errors. Adjustment of individual channel contruis gives
a pseudo-stereo effect to even monophonie jwogram
material. 30 lbs.

HEATHKIT DF-3 *99.95
Now is the time to build marine equipment

and Heath brings you a new
3-band direction finder kit

Featuring a nine-transistor circuit . . . flashligh . battery

power supply . . . preassembled, prealigned tu-ing sec-
tion . . . three bands (beacon and aeronautica |, broad-
cast, and marine-telephone) . . . and a new ‘‘sense”

antenna system that eliminates 180° ambiguity in bear-
ings . . . this beautifully styled, splash-resistan . rugged:
instrument is an incomparable value at its low [eathkit
price. 13 lbs.

MONEY-BACK GUARANTEE
Heath Company unconditionally guarantees that each Heathkit®
product assembled in accordance with our easy-to-umderstand
instruction manual must meet our published specifi ations for
performance or your purchase price will be cheerfully ~efunded.

B Build now for summer fun & enjoyment
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HEATHKIT® GIVES YOU MORE IN THESE TEN WAYS:

6. Your Heathkit is Guaranteed—Every Heathkit unit is guar-

. Building a Heathkit is easy—Check-by-step instruction

manuals make it virtually impossible for you to fail.
Building a Heathkit is quick—No complicated, technical
jargon for you to decipher; at most, a Heathkit takes only a
few evenings to assemble.

. Building a Heathkit is economical—Mass production and

purchasing economies are passed directly along to you,
our customers.

. Building a Heathkit is educational—As you build, you

learn ... more about electronics, more about the component
units and when and where to add them.

Building a Heathkit is fun—Nothing quite equals the sense
of achievement you receive when you successfully complete
a Heathkit unit and ‘'tune-in" for the first time.

anteed to meet advertised performance specifications . . .
or your money will be cheerfully refunded.

. Your Heathkit is available on Convenient Credit—OQOur

time payment plan makes it possible for you to order now
.. . pay later.

. Your Heathkit is Tops in'Quality—The very finest in elec-

10.

tronic equipment comes to you in kit form from the Heath
Company.

Heathkit Dealers can Serve you Locally—Carefully se-
lected Heathkit representatives are available in most localities.
Heathkit Serviceis Customer Service—Our statf of tech-
nical experts is always ready to answer your questions or
help you if you have any difficulty.

For hoatsman, fisherman or skindiver

a new, low-cost, depth sounder kit

Completely transistorized, this invaluable ma-
rine accessory enables you to detect submerged
objects and their depth as well as to gauge the
depth of the water and the nature of the bottom
from 0 to 100 feet. Self-contained power supply
uses 6 standard flashlight cells and 1 long-life
9 V. battery. Attractively styled, two-tone
marine-green cabinet uses ‘‘tongue and groove”
joints for splash protection; all metal parts
treated to resist corrosion. Transducer may be
mounted permanently through hull or tempo-
rarily outboard. 10 Ibs.

HEATHKIT DS-

*69.95

P

A wonderful addition to the “‘ham shack"’

two new 6 and 10 meter transceiver kits

They're combination transmitters, designed for
crystal control, and variable tuned receivers
operating on the 6 and 10 meter amateur bands
(50 to 54 me from HW-29 and 28 to 29.7 mec for
HW-19) in either fixed or mobhile installations.
Highly sensitive superregenerative receivers pull
in signais as low as 1 microvolt; low power out-
put is more than adequate for “local” net oper-
ation. Other features include: built-in RF trap
on 10 meter version Lo minimize TVI; adjust-
able link coupling on 6 meter version; built-in
amplifier metering jack and ‘“press-to-talk’
switch with “‘transmit” and “hold” positions.
Can be used in ham shack or as compuct mo-
bile rigs. Not for Citizens Band use. 10 lbs.

f
14

»‘ 3y
4,
gt

HEATHKIT
{Ten Meter)
HEATHKIT
(Six Meter)

HW-19539.95
HW-2%239.95

8 —
Wherever you are . . . wherever you go HEATHKIT Aa-20 °34.95

you can carry your music with you
6-transistor portable radio kit
Assembled in only a few hours, both of these
models incorporate superior design features thas
will give you portable listening enjovimenr da
after day. Vernier tuning eontrol gives smooth
easily-separated station tuning. Large 47 x 4
PM speaker with heavy magnet provides “big
set”’ richuess of tone. Operates on standard size
“D7 flashlight butleries. Six Texas Instrumen?
HEATHKIT XR-2L °34.95 ‘““S‘SL(OF& o e P
XR-2L (simulated leather and plastie; 7 lbs
HEATHKIT XR-2P $29.95 XR-2P (high-impact plastic) 6 lbs.

wrp ek S

HEATHKIT asa-30 *45.95
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ORDERING INSTRUCTIONS

Fill out the order blank below, giving us your name and address in the space
provided at right. Include charges for parcel post according to weights
shown. Express orders are shipped delivery charges collect. All prices
F.0.B. Benten Harbor, Mich. A 20% deposit is required on all C.0.D. orders.

H 1E AT H !(, IT stereo, marine, l; . #
equipment are 4[‘5, < 4%
illustrated and c 4 7
a subsidiary of described in the

FREE
58;«_ ., GCATALOG! ==

Over 150 items of “tan.,

09

amateur and test

]
Prices subject to change without notice. PAYSTROM complete Heathkit Cata 5.
Quantity Item Model No. Price
HEATH COMPANY Benton Harbc - 20, Mich.
[0 Piease send my free copy of your complete -atalog.
I 1 Name
Address
1
Ship via. ] Parcel Post [T] Express [Jcop. [] Best way City Zone State

Learn more about the wonderful world

of electranics! Educational kit

Teaches, as you build, the basic “vardsticks’ of
electronics—opens up many fascinating areas
of study for youngsters and adulrs alike. At less
thun the cost of a few textbooks on the subject.
here’s a complete basic electricity course result-
ing in & volt-ohm-milliammeter of a thousand-
and-one uses. See the practical results of what
vou are learning—the TK-1 is first in a series
of educational kits prepared by Heath. 1 Ibs.

Here itis! A new

manual stereo record player kit

Made by famous Garrard of Ingland, the AD-10
is it compact {-speed player designed to provide
trouble-free performance with low rumble, tlut-
ter and wow figures. Rubber matied heavy
turntable is shock-mounted, and idler wheels
retract, when turned off, to prevent tlat spots.
Powered by line-tiltered, four-pule induction
motor at 16, 3314, 45 and 78 rpm. Supplied with
Sonotone STAL-SD ceramic stereo turnover
cartridge with .7 mil diamond and 3 mil sap-
phire styli. 10 Ibs.

it's easy and economical to go stereo with

these two Heathkit ““compatibles” —

stereo preamp kit (AA-20)

Muade fur each other, either of these components
can be incorporated with your present siereo
syvstem. The preamplitier (AA-20) features 4
inputs in each stereo channel and gives you a
choice of 6 functions. It will accommodate «
magnetic phonograph (RIA A equalized ). a crys-
tal or ceramic phonograph, and 2 auxiliary
sources (AM-FMl tuners, TV, tape recorders,
ete.), and is completely self-powered. 5 1bs.

Hi-fi rated 14/14 watt stereo power

amplifier kit (AA-30)

Two l4-watt high fidelity amplifiers, one for
each stereo channel, are packaged in this single,
compaet, handsomely styled amplifier (AA-30).
Ideal for use with the AA-20, any stereo preamp
or with a pair of monophonic preamps, it features
individual amplifier gain controls and speaker
phase reversal switch. Output terminals ac-
commodate 4, § and 16 ohm speukers. 21 Ibs,

HEATHKIT TT-1

*134.95

R
NI

R
R s

HEATHKIT TCR-1

*46.95

HEATHXKIT GC-1

*99.95

Outstanding professional quality . . .

mutual conduction tube tester kit

An impressive list of electronic and 1 echanieal!
features make this tube tester one a/ the tinest
values in the industry. Tests Gin .emplitiers)
from 0-24,000 micromhos, Fmissior. Leakage,
Grid ceurrent (14 microampere sensitis ty), Volt-
age regulators (Built-in Variable 1.C Power
Supply). low power thyratron and cve tubes.
Features 300, 450 and 600 ma const nt current
heater supplies, Life test, Hybrid rube test,
built-in switeh operated calibratic 1 circuit.
Large easy-to-read meter, constant © nsion free
rolling roll chart mechanism. Includis 7 wiring
harnesses. Assembly skill of technicia = or higher
recommended. Assembly time, 40 hwurs aver-
age. Black leatherette case with = ite trim.
nylon feet, removable top. (27 lbs.

Start the day . . . spend the day . . .

with “your cue” transistor clock-radio / t
Completely portable . . . superb modern styling
in high impact plastic . . . powerful { -transistor
circuit operating from long-life marcury bat-
teries or ordinary pen-light cells. I Jes every-
thing vou expect from a clock-radiv —and costs
you so little! Handsome cabinet me sures only
315" H. x 8" W.x 71," D. for ease of placement.
anywhere in the home. Batteries not include:dl
5 lbs.

New, all transistor “‘Mohican”

general coverage receiver kit

The "“Mohican’ is the first all tran dstor com-
munications-Lype receiver in kit for 1 and first
to use ceramic IF transtilters. Cover: 350 ke to
30 mc on five bands, with five sepacately cali-
brated bands to cover amateur freqi@ncies (in-
cluding 11 meter citizens band). Pa wered by 8
standard size “C” flashlight cells. {uilt-in 54~
whip antenna, flywheel tuning, tur ng meter,
and headphone jack. Truly an outs anding re-
ceiver! Batteries not included. 20 I

HEATH COMPANY Benton Harbor, &'ichigan

www.americanradiohistorv.com
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+|ts —DGC  NORMAL INPUT —DC A m
NN g I L =
_ LOAD R ~ N c out
[ e A A R 8 2
T NORMAL OUTPUT CEMBOL
" + v ACIN b3 1A —joc
S 1| NN S a o—— . —o
- T Ty D2 RELAY EQUIVALENT
T wput 1 1 1Y
2)‘ LOAD
1 LOAD sl A
+ ~n, Va °r g °tR ECT 0 * LOAD
ER Eg ) ) ~N N
~ls 5 +DC %y Eg
Fig. 6—B-H curve for Fig. 7-a—Unit with rectifier  Fig. 8—Adding bias and Fig. 9—Ramey OR
special  core  materi- can be self-saturating; b—  reetifiers gives the vnit and its symbol.
al in Ramey  units, basic Ramey unit with reset Ramey units de ed
winding, Reset, supply voli-  impedance characteristies,
ages 180° out of phase.

(Continued from puge 64)
create a unit which can be made to
give an output for any one of the input
signals, one OR the other. We call this
an OR unit. Such a unit is shown in
Fig. 9 with three possible inputs and

the symbol we use for it in control
diagrams.
If we add more bhias rvectifiers and

give each of them an input rectifier to
cancel, there will be room for the reset
current so long as there is onc bias
rectifier without a signal on it. This
means that we must make sure there
are many input signals as bias
rectificrs, and we call this an AND
unit, shown for three input signals in
Fig, 10,

If we design a unit in which we make
the reset current the input signal, then
we have a unit which will not produce

as

For logical control we need at least
one more basic unit—a memory unit.
This we can make from two OR units
and two NOT units as shown in Fig. 12.
If NOT 1 produces a signal which is
fed to NOT 2 through OR 2, NOT 2
will fail to produce an output in the
next half-cyele, and NOT 1 will thus
provide the reset for NOT 2 each half-
cycle. But an input at 1 will reset
NOT 1, so it will fail to produce an
output for the vesetting of NOT 2,
which then will produce an output a
half-cyele later. This output through
OR 1 will reset NOT 1, and thus each
cvele NOT 1 will repeat its failure to
produce u signal, whether or not there
is an input at 1. The state of the unit
has changed, and it can bhe changed
back only by applying an input to 2.
Fig. 13 shows the actual circuits. Notice

units simultaneously as NOT units and
ave components.,

This memory unit retains its setting
as long as the power remains on. If
power fails, the unit may show the
wrong saturation when the power comes
back on. It is a little like turning on the
gas without making sure the pilot light
is lit. To avoid this, where necessary,
Westinghouse can provide what is
called a retentive memory cireuit. It is

shown in Fig. 14. Actually Fig. 14
shows the elements which make the
memory retentive. Core SL is kept

unsaturated by alternating voltages
applied to the windings. When power
fails, the core is left saturated in one
direction or the other. If power is ie-
applied in the same phase as before,
operation continues as before. But if
there has been a phase shift, an output
is obtained at either of the output
terminals. This output is used to block
the feedback current which resets the

[OR] o0
S0 l—oc

an output when we have an input sig-  that we need not usxe four separate
nal. This we call, simply enough, a NOT  cores, but only two. By making the
unit (Fig. 11). reset an input, we can use the OR
A—> OUTPUT OUTPUT
B—
C—> SYMBOL
SYMBOL INPUT| 1or  NOT
—DC
INPUT e ©
A l 1¢ £ OUTPUT
INPUT X +—o
¢ [}
g ol INPUT Eg
INPUT e NORMALLY CLOSED
[0 f¢- o ] o o~ & 5
J ! = K 2 toe rﬁ-’ s
o1 k=
. W et T st ,\JR* = g INPUT OUTPUT
o S
6ND | L 0C ¢ S 9
= R = o— -0
Fig. 10—Ramey ANVD unit requires Fig. 1}—NOT unit Fig. 12—Baxic
three inputs to produce an ountput. uses input for reset, of memory
—DC -DC R3 R4 +DC
R2
[+} [}
A ¢ 8
O—4 —o0 INPUT Cl
=X == ¢ 9o-DC
»>
I5VAC ISVAC SYMBOL >
? RI ¢
-peC o-a}----T
O SEE Fig. 13 :
o
Fig. l4—Al:I(Ii|ional g -bc o+
core ¢can ke mems- ]
15V -
ory retentive. Points 3 i —o = _i_ *
A and B tie 10 A and \
B in Fig. 13. | o
RESET N ” Fig. Lo6—DPreamplifier is
Fig. 153—Delay circuit derived from i ) similar 1o basie
lbl.ll()l‘ u:ild. (sél(:~ Iinein capaci 1T T 0 with —more than
. = 4l <l - .
me v ! ning caj Tene input 1o AND

tor. R2 adjusts timing.
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unit, or
one
cireuit.

eyt | oPC SyMeoL
<
» —0
e i
outpur A ¢ L) » OUTPUT
- TYY
1 —_—0
g | F sz sV
C . H .
INPUT
2
action Fig. 13 — Memory
unit. unit and its symbol,
INPUT
Rl R2  —45vDC

R3
——

137 VAC

.

OUTPUT

-

SYMBOL

Fig. 17—Typical Ramey output
amplifier (full-wave output). Ex-
wra windings are needed to con-
neet  core  inputs  in series.

RADIO-ELECTRONICS


www.americanradiohistory.com

The Businessman in the Service-Technician Suit knows

that the service-dealer leaders of tomorrow install
JED Hi-Fi Helix Colortennas today. He relies on JFD

for uncompromising performance...quality...durability to

| -.:‘J ,\AA-—(:,],.\‘—-A_,\ ,\.A,J ....... ~ 223 alle Falral bl YO
build confidence and msure \,Omp}\,t\, customer

.
satisfaction.
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JFDO ELECTRONICS CORPORATION
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CYPAK Ramey units and their bus system.

memory, preventing the change of state
of the memory. The retentive unit is
tied into the memory unit at points
A and B as in Fig. 13.

An important control element for
sequential operations is a time-delay
circuit. It too can be huilt from Ramey
switching units. The diagram is shown
in Fig. 15. It looks like a memory unit,
but has in addition R1, R2, R3 and R4
and Cl and C2 as well as D1 and D2.
C1 is small compared to C2. From an
input signal a little charge is put into
C1 each cvele. C1l tends to discharge
through R2 at a rate determined by
R2's setting. Each increment of volt-
age at the input will be too small to
reset unit SL1 until after C2 builds up
cnough charge (up to the clamping
voltage sct by R3, R4 and D2). C2 dis-
charges when a RESET signal is
applied to the reset input. With a signal
at both inputs, the time delay will start
as soon as we block the reset input, and
this could he done by a NOT unit some-
where. Until reset, the unit will con-
tinue to produce an output.

Other units important to control are
preamps and output amplifiers. Pre-
amps are similar to AND units, but
with only one input (sometimes two-
input preamps are used) and Fig. 16
is self-explanatory by now. Typical
power amplifiers (Fig. 17) consist of
magnetic amplifiers with their input
cireuits in series and their outputs
paralleled, providing full-wave output.
They are needed to operate the final
device—a relay or contactor, if we are
dealing with motors—which does the
actual switching.

Using logic units

Logic units can bhe used to make any
two propositions interdependent or
mutually exclusive. A typical simplified
example would be as in Fig. 18. To
smoke a cigarette, a man must have
the cigarette AND the match AND the

70

3
L i

CIGARETTE
—f

AN
MATCH e

DESIRE
—_—

PIPE

=

SMQKE

)

AND OFF

TOBACCO
—_—

MATCH

DESIRE
—

S

NO SMOKING
SIGN

Fig. 18—Simplified illustration of the
nse of logie units for control.

desire to smoke. A three-input AND
element is used. But perhaps a pipe
would do instead. Then we would need
a pipe, and tobacco, and a match and
the desire to smoke, and this would
require a four-input AND clement. lle
must then make up his mind which he
wants to do, and we need an OR ele-
ment for the choice. However, if he
finds himself in a no-smoking area, he
will hold off until he is out of there,
requiring a NOT unit, which will
receive no signal as soon as he is out
of the area, and thus will allow him to
proceed with the smoke. The memory
unit then allows the operation to pro-
ceed. Note that a number of conditions
have heen satisfied.

Applying this kind of logic thinking
to, say, an elevator, we could operate
the car if there is no open door on the
car or corridor, and if the emergency
brake has not operated and if there is
no power failure. We can then operate
the car by pushbutton OR by manual
control. This kind of logic control can
be applied to most kinds of machinery
which can be controlled with digital
signals., For an example, look at Fig.
19, which shows two diagrams with
partial relay controls and their CYPAK
equivalent. The letters labeling the
components explain the operation, if

wWww.americanradiohistorv.com

vou think of the signals at the input of
the CYPAK elements as substituting
for the relay coils of the contacts shown.

CYPAK applications

The photo shows a CYPAK control
for an automatic honing machine. (The
control system is shown at the right.)
But this is a modest application.
Actually CYPAK has been used to
control automatically huge industrial
installations such as blast furnaces,
steel rolling mills, mine hoists, etc. It is
feasible to build a digital computer
from CYPAK units, and Westinghouse
has built one of these.

Why would we use such a system?
The answer is almost too obvious. The
control functions we have discussed
would normally have to be carrvied out
by relays of many kinds. And relay
contacts, although reliable to a degree,
require a great deal of maintenance,
particularly in unfavorable environ-
ments—vapors, dust, danger of explo-
sion and excessive vibration. CYPAK
o1 similar controls without wmoving
parts except for the final element, with

no aveing 1relay  contacts, with o
mechanical wear reduce maintenance

to almost mnothing, will not wear out
and are extremely durable and reliable.
And this is why the system is called a
static control system—it uses no moving
parts!

As we said at the beginning, we can
take magnetic amplifiers and build
switching units. Or to be strictly im-
partial, we can use transistors or
vacuum tubes and several other kinds
of devices and build static control sys-
tems, and this is being done. Here we
selected the CYPAK system because it
has found many important applications
in industry and is a prime example of
a coordinated system of units which
can perform all necessary control fune-
tions for quite complicated machinery.

This is the first of a servies on static
controls. The next appeiti
in an carly issue. ENY,

article will

e c .
o ‘lB"' s @ O
-—c""’/
SR,

CR(HOLDING CONTACT ON RELAY}

4
'———— N

(8)—:— Y J[> o

¢ OFF

L S

e

NO CONTACT NG conTACT RELAY COIL
———

PUSHBUTTON NO LIMIT SWITCH

Fig. 19—Translating relay diagrams in-
to CYPAK statie control and viee versa.
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PREVENTIVE MAINTENANCE
KEEPS RELAYS WORKING

By H. B.

EVEN today that old saying about the

ounce of prevention holds true. Pre-
ventive maintenance keeps equipment
working at top efliciency and greatly
extends the periods hetween miujor re-
pairs.

Contacis are commonly neglected
parts of many kinds of electrical equip-
ment, anid the only attention they re-
ceive is when they need filing or replace-
ment. Of course. some are enclosed in
sealed housings and are not accessible

tor servicing. Others use a wiping
action (rotary tap switches) and arve

self-cleaning to a degree and seldom

Which

CONANT

give trouble. However, contacts which
simply touch as in relays, leaf switches,
automobile ignition systems and the
like can be kept in top condition by a
simple service operation performed at
regular intervals before real trouble
shows up.

Contact efficiency is directly related
to their ability to form an intimate
metal-to-metal  contact without any
intervening film of metal oxide or
sulfide or plain dirt. Any film adds
unwanted resistance to the circuit
which can cause heating, further oxida-
tion, and burning or pitting of the

TV Antenna

can do the most
for you? *

Remember when everybody lit cigar-
ettes with matches that sold for a
penny a box? Then along came a
lighterat 500 times the cost of matches.
Lighters, today, sell by the millions

. making bigger profits for dealers
than matches ever did!

You get the idea. People do have
the money . . . and when they have a
choice, they invariably buy the best

. even if it costs more. The wide-
spread acceptance of our patented
Color’Ceptor proves that people also
want the best antenna. Dealers who
offer it to them are the ones who make
the most money. In fact, Color’Ceptor
has gained such tremendous popu-
larity that eleven imitations are now
masquerading as substitutes!

& Winegard

ANTENNA SYSTEMS

Now Know This and Make More Money
Color’Ceptor outsells others for many
reasons: PERFORMANCE—uniform
high gain over «ll channels, sharp di-
rectivity, no suck-outs, no gain roll-
off on end channels, no spurious side
lobes, uniform high front-to-back ratio
on all channels. A HIGH QUALITY
OF CONSTRUCTION not found in
any other antenna—rides out winds
up to 100 mph, yet weighs less, in-
stalls quicker and easier. Elements
lay flat and neat. Has exclusive non-
crush mast clamp and Winegard's 7-
cycle bright gold anodizing that

INDUSTRIAL ELECTRIINICS

contacting surfaces. A commaon  -ouble
in very sensitive relays whose @& ntacts

close with very light pressure i+ occa-
sional failure to make contac:.

Contact resistance is easily ditected
with a few-range ohmmeter and -« sually
measules hetween a substantial fiaction
of an ohm to several ohms. O)» ating
the econtacts manually with the ohm-
meter connected may disclose thi.t con-
tact resistance changes from one apera-
tion of the contacts to the next. -uch a
condition needs attention, a the
following operations will insure f 2edom
from contact trouble for lonz eriods.

If the contacts have rough sc faces,

but are not burned badly enacigh to

require replacement, give them light
dressing with a contact file. Then cut
a strip of c¢rocus cloth so it 15 1mrrow
enough to fit between the cowtar s and
as long as can be manipulate = con-

veniently. With the strip betw:en the

most attractive package, best deal r
sales aids, by far the strongest n -
tional consumer advertising. H s
what dealers and their customers bath
want. So good you could build a ret- il
business on Color’Ceptor alone—a 1
that's been done!

Any dealer who can sell imitatic s
and other ‘‘second-best” antenr s
will do far better selling the Col: =
ceptor. WHY SELL PENNY MATCHE:?
Get OUT all that’s IN this busines.
Feature Color’Ceptor! Speak to your
Winegard distributor or mail 1:e
coupon now,

doesn’t turn green . defies salt
spray, fuel acids, corrosion. Three
models to meet most needs. Has the

www.americanradiohistorv.com

WINEGARD CO. 3013-4 Scotten, Burlitgton, la.

Send me full Color'Ceptor details.

Name

Address.

City Zomir

State
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‘for the money

tubes by
Amperex’

— S —

Checking contact resistance with a vem,

contacts, press them together manually
and draw the strip back and forth
several times. Turn the crocus cloth
over and repeat the operation. Finally,
repeat the process with a strip of clean
wrapping or letter paper to pick up any
residual particles. Now the ohmmeter
should read practically zero resistance
but, if some resistance remains, morve
work with the crocus cloth is needed.

H. H. Scott engineers, preliminary to the design of their
Model 299 (40 Watt) Complete Stereo Amplifier, can-
vassed the mdustry for tube types offering something
truly exceptional in the way of reliability, low distortion,
low noise, low hum and absence of microphonics,

As has frequently been their experience, the people at
Scott found these qualities best exempllﬁed by Amperex
tubes. Thus, the tube complement of the Scott Model 299

. ; Crocus cloth is available at most
e ;’;ﬂ‘;‘:}eesi%‘;eé:;pgﬁeﬁs;gg;égne Amperex 5AR4/GZ34, hardware stores and is made in only
These and many other Amperex ‘preferred’ tube types one grade. It is used for polishing

metals, and the more it is used, the

have proven their reliability and unique design advan- : 4 :
highe1 the polish. For a good job, use

tages in the world’s finest audio components.
Applications engineering assistance and detailed data
are always available to equipment manufacturers., Write: ~
Anmperex Electronic Corp., Special Purpose Tube Divi-
sion, 230 Duffy Ave., Hicksville, Long Island, New York.

for hi-fi circuitry

CROCUS CLOTH

AMPEREX TUBES FOR QUALITY "lGH-FIDELITY AUDIO APPLICATIONS ‘

POWER AMPLIFIERS RF AMPLIFIERS INDICATORS
6CA7/EL34: 60 w. distributed load

7189: 20 w., push-pull

6805/EL84: 17 w., push-pull

SCWS/ELBG: 25 w., high current,
low voltage

$BM8/ECLB2: Triode-pentode, 8 w.,

push-pull

VOLYAGE AMPLIFIERS

6267 /EFB6: Pentode for pre-amps

12AT7/ECCBY: y Twin triodes, low

{2AU7/ECC82: } hum, noise and

12AX7/ECCB3: ) microphonics

6BLB/ECFBO: High gain, triode-
pentode, low hum, noise and
microphonics

6ES8: frame grid twin triode
GERS: Frame grid shielded triode
GEHT/EF183: frame grid pentode

for IF, remote cut.off
6EJ7/EF184: Frame grid pentode

for IF, sharp cut-off
6AQ8/ECCBS:

Dual triode for FM tuners
6DCB/EBF89: Duo-diode pentode

RECTIFIERS

6V4/E780: Indirectly heated, 90 mA
6CA4/EZB1: Indirectly heated, 150 mA
SAR4/G234: Indirectly heated, 250 mA

6FG6/EMBA: Bar pattern

IM3/DM70: Subminiature *‘excla-
mation’’ pattern

SEMICONDUCTQRS

2N1517: RF transistor, 70 m¢
2N1516: RF transistor, 70 me
2N1515: RF transistor, 70 mc

IN542:
Matched pair discriminator
diodes

IN87A:
AM detector diode,
subminiature

Rough surfaces on relay c¢ontacts ean be
cleaned with strip of erocus cloth.

a new strip to start and finish with an
old worn strip. Polishing the contact-
ing surfaces in this manner removes
the many microscopic high points and
leaves a much greater area of metal

surface for contact without removing as
ALWAYS INSIST NO-NOISE NOW AVAILABLE much of the contact metal as would a
ON PROVED TUNER-TONIC FR EE f?le. Also,l the hthinl ctl.'ocus cllot}htstl'ip
. does not alter the relative angle hetween

BERAND NAMES iy PE.RMA-HLM contacting surfaces. A file does.
Ask By Name For [ESHERIHaE G AT oL LT Contacts polished this way will oper-
GENUINE * Cleans,  lubricates. 5 PLASTIC ate more reliably and for longer periods
including wafer ty_pei EXTENDER than new contacts, hecz}use new con-

R tacts are not usually polished.

eUsefor Another form of contacts is the elec-
L B n NO-NOISE trode tip of a resistance or spot welder
6§07 & VOLUME ICONTROE with Push intended to generate the welding heat
PRODUCTS Aerosol Can [ “m’ CONTACT RESTORER f\‘s'stz‘l’""my within the metals being welded. Con-
$ 25r ® C12a08 | ubricmren oot For Pin. | tinued solid welds are insured and elec-
BEWARE OF NoT ‘; Sosi é’N" TET :I"i'c’:ﬁo’::' | trode life greatly extended if the elec-
cHEAP __ o Botire Spray Czan B | t1'odg.t1ps are lfept. polished. .Some in-
STITUTES NET ]00 2 5 sy | stahility and drift in de amplifiers can
SUB 1o Servncemen;‘_; [ MNET 0 o WET to Shorts be traced to less-than-perfect contacts

of tube pins and sockets. Polishing tube
pins sometimes works miracles. END

B13 Communipaw Avenue Jersey City 4. M. J.
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GET DOUBLE VALUE

FROM YOUR Tv

TEST INSTRUMENTS

Stmple modification
makes a vtrm

into a portable 2,000-
ohm-per-volt

roltmeter

By W. S. GUERTIN, JR.

VER out on a job, want to make

a voltage reading and have mno

place to plug in your vtvm? 1

have, and it has made me modify
my vtvm so I can use its voltage scales
with or without 117 voits to power the
meter.

Fig. 1 is the circuit of a typical vtvm
when switched to pc voLts. Such cir-
cuits vary only in the value and loca-
tion of the zero-adjust pot, the meter
and the bias resistors. The voltage di-
vider, which is what we're concerned
with here, is usually the same.

Fig. £ shows the voltmeter circuit
after R1 and R2 have bheen added. See
the table for the exact values. Pots
slightly higher in rvesistance value than
those shown in the table should be used
to allow for exact calibration.

Total current through the circuit is
500 pa fur full-scale deflection. R1 limits
the curient through the meter to the
appropriate value (either 200 o1 400 pa,
depending on the manufacturer), while
R2 bypasses the rest of the current
around the meter. The circuit could be
made more sensitive by designing it to
operate nn less current, but a new meter
face wcould be needed. By using the
values shown, the original markings on
the meter can be retained.

Use decals or masking tape to mark
the RANGE switch. Notice that the new

(Continied on page T8)

APRIL, 1960

e

Modified instrument is ehecked against a vom—readings are identical.
| MEG

DC PROBE

RANGE
500V 3.3MEG
M

S a
CLOCKWISE T 4
L — '
1.5KV = N
10K =
Fig. 1—Cirenit of =+
typical vivim set to
measure de volts, s
ESEE. IF

7MEG 2MEG 700K 200K 70K 20K | 10K

LUV P AN e
|
VM RANGES J,5KV &1.5KV, SOOV‘-;_ISOV $5OV \-|I5V i,_f)V
| RANGE
i CCW
. +
ORIGINAL '
VTVM L5y 5V 15y 50V 150V 500V L5KV
RANGES : O gee TABLE
Fig. 2—Modified circuit reverses the range values.
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A Hoetu rogram fo

G

I

Engineering Technicians and

EE

Profes-

sional Engineers Comparable in Technological Content to College-
Level Electronics Residence Courses.

CRLET’s Extension Division offers combinations of
courses in advanced electronics engineering technology

to meetl present or fulure employment requirements,

and step up your

A CREI program, the product of
33 years experience, is neither
short-cut nor magic formula. It
is an accredited home study cur-
riculum which may take as little
as 18 months, or as much as 3
years, depending upon the course
selected and amount of sfick-to-
itiveness brought to bear. The
program is designed specifically
for men employed in a technical
capacity in the electronics indus-
try, where a shortage of man-
power with advanced teechnical
education not only exists, but
shows every likelihood of in-
creasing.

Now fifth in volume among
American industries. the elec-
74

earning poier.

tronics industry offers almost
unlimited employment and ad-
vancement opportunities. Appli-
cations of new electronic devel-
opments in automation, instru-
mentation, industrial electronics,
aeronautical electronics, guided
missiles, servomechanisms, com-
puters, astronautics and tele-
metering create new jobs every
day. Yet, paradoxically, indus-
try growth does not always mean
individual growth. Companies
actively seeking men with
modern, advanced technological
knowledge are simultaneously
firing mediocre men who lack
this knowledge.

CREI students (more than

www.americanradiohistorv.com

20,400 are currently enrolled)
keep pace with the needs of the
ever-advancing electronics indus-
try and are eagerly sought by
employers who offer solid oppor-
tunities for rapid promotion.
Since 1927 we have directed
the technical education of stu-
dents in advanced electronics en-
gineering technology. We devel-
oped the prototype civilian elec-
tronics course for the Army Sig-
nal Corps in 1941, supplied 300,-
000 texts to the U, S. Navy in a
special course for radio techni-
cians in the South Pacific in
1943, trained hundreds of techni-
cians during World War II for
the Signal Corps. We co-founded

RADIO-ELECTRONICS
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the National Council of Technical
Schools, which first established
scholastic and business stand-
ards for the technical school
field. We were among the first
three technical institutes whose
curricula were accredited by the
Engineers’ Council for Profes-
sional Development. In 1946 we
instituted the group training
programs used by companies rep-
resenting the cream of the elec-
tronics gnd aviation industries.
CREI courses are widely em-
ployed today in company-spon-
sored educational plans by com-
panies throughout the U. S. and
Canada.

What does this record of
achievement mean to you as a
CREI student? It means that
industry and the Armed Services
alike respect CREI men. It
means that your CREI diploma
is a door-opener. Significantly,
Help Wanted ads often specify
“CREI education or equivalent
required.” Our Placement Bu-
reau, which helps grad-
uates and advanced
students find more de-
sirable positions, is al-
ways available to CREI
men. While no place-
ment guarantees will
be made by CREI or
any other reputable in-
stitution, for many years the de-
mand for CREI graduates and
advanced students has far ex-
ceeded the supply.

CREI HOME STUDY ADVANTAGES.

This advanced technical edu-
cation is accomplished on your
own time, during hours chosen
by you. You waste no time
in travel. You have plenty of
time to do your best. Your
work is under the supervision of
a regular staff instructor who
guides your progress step by
step. Courses are prepared and
taught by men experienced both
in teaching and in electronics,
presented in easy-to-understand
form, kept up to date by periodic
revision. Experience in more
than three decades of home-
study teaching, during which
time we have corrected and com-
mented on many hundreds of
thousands of examinations, en-
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ables us to anticipate questions
in our lesson material.

CREl STUDENTS are professional
electronics engineers and tech-
nicians, all over the world and
in every phase of electronics,
about one-third military, the rest
civilian. Their median age is 28.
In 1958 they devoted approxi-
mately 1,572,400 hours t0 104,831
lesson texts,
answered and
were individu-
ally graded up-
-on 1,048,310
- searching
- questions and
" engineering
problems. They
studied advanced electronics en-
gineering technology associated
with transistors, microwaves,
forward scatter, computers, ser-
vomechanisms, radar, electronic
navigational devices and the en-
tire field of modern electronics.
New students enrolled during the
year are on the missile ranges of
Vandenburg AF Base
and Cape Canaveral.
They are at Alamagor-
do and China Lake, at
SAC bases around the
world. They are in the
research laboratories
and manufacturing
plants where the latest
electronic equipment is designed
and produced. They maintain
electronic equipment for United
Air Lines, and Trans-Canada Air
Lines. They share in electronics
at All America Cables and Radio,
Ine., and The Martin Co. They
work for USIA (Voice of Amer-
ica) and Columbia Broadcasting
System, for Gates Radio and Fed-
eral Electric, to name but a few.
All of the firms mentioned offer
their personnel CREI education
under company sponsorship.
CREI men are found by the hun-
dreds among field engineers of
major electronic manufacturers.
They’re across the world and
across the street. They’re men
" : you’ll compete
with—to gain or
hold your place
in the electron-
ics profession.

If ambition is
part of your
make-up—if you

i e 3
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want to convert interest anc en-
ergy into dollars of income—if
you want to convert your spare
evening hours into material ben-
efit and the personal satisfaction
that comes with advanceraent
and respect of your associat:s—
then CREI’s home study educa-
tion assures you of :

1. A solid foundation of col-
lege-level, advanced technical
electronic engineering knowl-
edge.

2. A means of keeping abr:ast
of the complex developments in
electronics.

3. The ability to communicate
intelligently with your engineer-
ing associates and superiors.

4. The best preparation for
professional advancement in ¢lec-
tronics as the industry demands
more qualified personnel.

QUALIFICATIONS FOR CREl. ol-
lege degree is not essential. If vou
have had basic electronic ediica-
tion, practical experience in elec-
tronics and a high school educa-
tion, you can probably qualify.
A good way to find out: Use the
postage-paid card. It will bring
you the free 54-page book wtich
has launched thousands on their
advanced careers: “Insurance for
Your Future in the New Werld
of Electronics.” Tuition is reas-
onable and may be paid monthly.
It takes just one $10-a-w:zek
raise to repay your investmen in
CREI education and leave you1 a
substantial bonus the first year.
Available to veterans under GI
bill.

RESIDENCE SCHOOL in Washing-
ton, D. C. for those who can at-
tend classes. Day and evening
classes start at regular intervzls.
Qualified graduates earn AAS
degree in approximately 27
months. Electronics experierce
not required for admission.

CAPITOL RADIO
ENGINEERING INSTITUTE

ECPD Accredited Technical Institute
Curricula. Founded 1927

Dept. 1404-G EE
3224 16TH ST, N.W.
WASHINGTON 10, D. C.
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SIMPI.":Y TEST and
TROUBLE-SHOOTING
PROCEDURES

with

v
‘CRA1INGSTON
(T * TEST EQUIPMENT

Models EA-1 and VS.-5
Kingston Absorption
Analyzers provide elec-
trostatic signal tracing
and extreme sensitivity.
For trouble-shooting any
equipment with wave
forms. CRT displays
wave-form from each
stage.

Model PO-1 Kingston
Absorption Analyzer al-
lows conventional oscil-
loscopes to be used in
trouble-shooting electro-
statically. Built-in speak-
er for use as an audio
analyzer.

Accessory Probes for
miniature, sub-miniature
and shielded tubes. Also
Direct Probe for use
with VS-5 and EA-I.
Transistor Radio Probe
simplifies trouble-
shooting of transistor-
ized radios.

Model BB-1 Variable
DC Source, battery-
driven for use wherever
a pure DC voltage is
desired. Voltage can be
varied and metered.

Probe-Master. Built-in
capacitive network al-
lows by-passing of
stages, coupling of sig-
nals from one stage to
another. Most versatile
testing probe on the
market. Complete with
two clips and neon bulb.

WRITE TODAY FOR CATALOG

MEDFIELD, MASSACHUSETTS, U.S A

TEST INSTRUMENTS

TO ORIGINAL WIRING

BREAK m"‘ BREAK

R\

Fig. 3—~Circuit of
the modified unit.
Two pots and a switeh
are the only parts

required.

fo o

®

HEAVY LINES SHOW
ADDED LEADS 8 PARTS

E/ GND 7 OHMMETER
é} CLIP PROBE

(Contivued from page 73)

scales are reversed. Although the vtvim
normally measures 1.5, 5, 15, 50, 150,
500 and 1,00 volts full c(dle as the
‘RXN(,P \\\1t('h is moved clockwise, it
measures 5,000, 1,500, 500, 150, 50, 15
Pand 5 \'()lts, respectively, when operat-
:ing as a voltmeter.

The complete circuit is shown in Fig.
3. The original FUNCTION switch is set
to the OHMS position. This isolates the
voltage divider from the rest of the
circuit, simplifying the switching cir-
cuit.

Calibration

To calibrate, turn the VTva-vM switch
to vM, the FUNCTION switch to oIIMs,
and the RANGE switch to Hv (the ex-
treme clockwise position). Connect the
leads to a known dec voltage of 5 or less,
and adjust R1 until the meter reads
this voltage. A fresh 4.5-volt battery
is ideal. The voltage is measured be-
tween the ground and ohmmeter leads
to insure a direct connection to the mul-
| tiplier resistors. If a Uniprobe type of
tlead is used (two leads in one), the
. probe must be switched to ac-ohms—
"this shorts out the built-in 1-megohm
resistor. The meter’s 5-volt range is
now calibrated. In this position, R2
"does not affect the reading since it is
simply connected across the battery.

Now switch to the 15-volt range and
"adjust R2 until the vtvm reads the same
voltage it did on the 5-volt range. This
completes the calibration. (You could
'use a higher-voltage battery and ad-
just R2 for its value but, in any case,
jon]y two calibrations are necessary:
one on the H-volt range, and one on any
othe1 range.)

1A 6 s TO “ | Using the meter

q:ucnouc CORPORATION

When operated as a vtvm, the origi-
nal switch markings are used. To use

www.americanradiohistorv.com

METER TYPE R1 R2
400 pa-600 Q

(EICO, PACO, etc.) 19K | 50K
' 200 2a-1200 ©
(Heath, Knight, RCA, efc.)l 16.6K

13.8K
\ I

as a portable voltmeter, set the added
switch to v, and the RANGE switch to
the desired range as indicated by the
new markings. The FUNCTION switch
may be left in any position. Measure
the voltage with the ground and ohm-
meter leads and read the voltage on the
5- or 1s-volt scale.

These changes can be made to any
vtvm very easily. Any four-pole two-
position switch that fits may be used.
I used an anti-capacitance lever switch.

Aside from drilling the hole for the
switch (the pots can be mounted inside
on a bracket), total wiring time should
be no more than an hour and will be
well worth the effort. For the price of
two pots and a switch, you will own
another piece of test equipment—a volt-
meter with a sensitivity of 2,000 ohms
per volt. END

7 © N e @ S #E ade LP\
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It delivers the one shot so often

needed when working with indus-

trial and experimental circuits

OR experimental work and servie-

ing counter, multivibrator, flip-

flop and control circuits, as well as

many ather purposes, a single clean
pulse controllable in duration and
height, is very desirable. In fact, it is
just about essential. To get such a clean
square-topped pulse without switching
transients may appear simple, but is
more difficult than it might seem. The
simple generator described here does
deliver just such a pulse. Length can
be anything from 1/5 second to about
1 usec. Pulse height is variable from 0
to nearly 100 wvolts, positive or nega-
tive.

A single pulse is normally delivered,
but an input is provided for repetitive
trigger. It uses any sharp spike pulse
of about 30 volts to cause the same
square-topped output, as fast as the
duration of the pulse plus about 109
up to about 50 ke. Above 50 ke, recovery
time becomes longer in proportion to
the pulse.

The circuit

How we get such a single pulse is
shown in Fig. 1. We start with a ca-
pacitor (C1) which is continuously
charged through the normally closed
contact of switch S3. Depressing the
switeh connects C1 to the NE-2 in series
with the 22,000-ohm grid resistor. The
NE-2 fires once, but only once, because
the 50-ppf capacitor has just enough
stored eneigy for that. When the neon
fires, it places a positive pulse (about
70 volts) cn V1’s grid. This trips the
multivibrator, which normally has the
second half (V1-b) conducting. The ve-
turn of the 12AY7 to the normal state
is delayed by selecting time constants
with switch 81 and control R7 to con-
trol the length of the output pulse.

The multivibrator pulse is applied to

APRIL, 1960

the cathode followe1’s grid. This pre-
vents multivibrator loading and keeps
the timing from changing. From the
cathode follower we get a positive out-
put pulse. From here we also feed the
pulse through a reversing amplifier,
which puts out the negative equivalent
of the positive pulse. The high cathode

SINGLE

TEST INSTRUMENTS

DIl CC

By J. H. THOMAS

resistor for this triode (V2-b) assures
that the negative pulse has about the
same level as the positive pulse at the
same setting of the level control.

The power supply is a voltage dcubler,
providing the 250 volts de necessary
for the multivibrator and allowir g the
use of a small instrument-type nower

& 12AY7
inpuT ! DELAY UNIVIBRATOR I | CL%;Q;IZL .
SPRING : i
RETUR;«Z = NE-2 "—? |
2 C ‘,?v 02 43
TRIGGER ; ‘
3cu s |® | ouRuT
01150,‘,‘1 22K < ; T‘ ]
- e ' 2.2MEG | | ,
RBb _.o~|-=mmmm 4 é ﬂ’
o $ lowstw 20! EZW RIS 33K okl
S I0K/IW 2 332 @JS*
ﬁ ol p—y
l - -
130V/20Ma N4z v v
‘ O
52 RECT2 |} mecT1 |, RO ASIANS
™ 125V ES 1+ C
5 MA C9TN  coxl0
H7VAC 20 450V 7

R1—22 megohms

R2—22,000 ohms

R3—10,000 ohms, | watt

R4—1 500 ohms, | watt

R5—22,000 ohms, | watt

R6—270,000 ohms

R7—pot, 5 megohms

R8—dual pot, 50,000 chms, 2 watts, each section
R9—1,000 obms, 2 watts

R10—2.2 megohms

RI1—33,000 ohms, | wa't

All resistors Ya-watt 10% unless noted
CI1—50 uuf, disc ceramic

C2—| uf, paper

C3—0.1 uf, ceramic

C4—.01 uf, disc ceramic

C5—.021 uf, disc ceramic

C6—100 ppf, tubular ceramic

C7—.02 uf, disc ceramic

C8—20 uf, 150 volts, eiectrolytic

6.3V +1150v
g_ 600MA c8 T
TO HTRS

6.3V

C9—20 uf, 150 volts, electrolytic

Cl10—10 uf, 450 volts, electrolytic

Cl1—0.5 uf paper

All copacitors rated ot 250 volts minimum unless

noted

J1, 2 3, 4 5—binding posts

RECTI, 2—selenium, 130 volts, 20 ma, miniatu

St—I-pole 5-position rotary

S2—spdt slide

S3—spdt pushbutton, spring return

T—power transformer; primary, 117 volts;
secondary, 125 volts, 20 ma; 6.3 volts, 700 r 1
{Thordarson 26R32, Stancor PS-8415 or equi alent)

VI—I2AY7

Y2—I12AT7

Neon lamp NE-2

Pilot light assembly with No, 47 bulb

Sockets, 9-pin miniature (2)

Case, 4 x 5 x 6 inches

Chassis to fit {see text)

Miscellaneous hardware

Fig. 1—Two-tube ecircuit is easy to build.
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PAS-2 $59.95 kit, $99.95 assembled

BEST!

The new Dynakit Stereophonic Preamplifier has all
the quality features which you require for the finest
high fidelity reproduction. This handsomely styled
control unit is a model of classical quality and con-

temporary simplicity.

BEST IN EVERY WAY

In either kit or wired form, the
new Dynakit Stereo Preamp repre-
sents both the finest quality and
the finest value available. It utilizes
the basic circuitry of the famous
Dynakit monophonic preamplifier
without compromise of quality.
This circuit has the lowest possible
distortion, an absolute minimum of
hum and noise, superior transient
response, and every other attribute
which can contribute to natural,
satisfyving sound quality.

Dynakit's basic philosophy of sim-
plicity of layout and control action,
along with impeccable performance,
is well exemplified in the design.
Every useful function is incorpo-
rated, but the operation of the
unit is not complex since the con-
trols are arranged and identified in
a functional manner. Operation of
controls and switches is smooth,
noise-free, and non-interacting. The
unit is a pleasure to assemble, a
pleasure to operate, and a pleasure
to hear.

It is not necessary to spend a lot of
money to have the best sound avail-
able. Dynakit equipment has no
compromises in quality. It is de-
signed to be the finest and to be
used by those who are not satisfied
with less than the hest. We suggest
that you listen to it at your Hi Fi
dealer, or write for our brochure
which gives complete specifications
on all Dynakit high fidelity compo-
nents.

* Best Performance

Frequency response within | db 10 cps to 40
kc. Distortion (either IM or harmonic) less
than .05%. Response and distortion unaffected
by settings of volume control. Undistorted
square wave performance demonstrates out-
standingly fine transient performance. Noise
and hum inaudible at normal listening levels.
High gain permits operation with lowest level
cartridges. {I millivolt input gives | volt out-
put on RIAA input.)

* Finest Quality Components

1% tolerance components used in critical
equalization-determining circuits. Tone control
components matched to provide absolutely
flat response at center settings, Highest qual-
ity plastic molded capacitors, low noise resis-
tors, conservatively operated electrolytics,
rla'ed chassis and hardware, all lead to long
ife with unchanging specifications, One vyear
guarantee on all parts.

* Greater Flexibility

7 stereo inru's {or 14 monophonic ones) pro-
vide for all present and future sources. "'Spe-
cial" input provides ogﬁon for special equali-
zaticn characteristics, Provision for tape head,
tape playback amplifier, and monitoring tape
recordings. Independent tone controls for each
chanrel, Exclusive Dyna 'Blend'' switch to
control stereo separation. Unique feedback
scratch filter takes out the hash and leaves in
the music. Rear panel ac outlets enable switch.
ing other components with preamp on-off
switch. Self-powered (with dc heater supply)
permits use with any amplifiers.

* Outstanding Appearance

Choice of bone white or charcoal brown tex-
tured finish cover. Solid brass, etched front
anel. Designed by Raoul Ibarguen, prominent
industrial stylist. Requires only 13" by 33*
panel space and can be readily mounted on
any thickness of panel with convenient PM-3
auxiliary mounting kit.

* Easiest Assembly

About B8 hour average assembly time—from
one-third to one-four'% that of other kits. As-
tembly speeded by use of pre-assembled
printed circuit boards plus ultra-simple and
accassible layout of parts. Complete pictorial
diagrams included plus step-by-step instruc-
tions so that no technical skill is required. Also
available fully wired and individually tested.

DYNACO, INC., 3916 POWELTON AVENUE, PHILA. 4, PA.

CABLE ADDRESS: DYNACO, PHILA.
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a—1/20

2—Generator
second pulse; b—100-gsee pulse.

Fig. patterns:

transformer. Pulses produced by this
gencrator are shown in Fig. 2.

Building the unit

Construction is conventional. The
unit is built into a 4 X 5 x 6-inch utility
box, with a picce of 24-gauge galvanized
sheet metal for a chassis. I like to use
galvanized sheet metal because it is
cheaper than copper and I can solder
ground conncetions direct to the chassis.
Nothing in the cireuit is critical, but
do not ground one end of the high-
voltage winding on the transformer,
as you may be accustomed to doing.
The photos show top and hottom views
of the chassis. This layout works fine,
but it can be changed if desired.

Using the generator

Nothing could be simpler than using
this pulse generator. Just plug it in,
connect it to the device to which you
want to feed a single pulse, select the
length and pulse height desired, and
push the button. The generator will
deliver one pulse each time you push
the button. For repetitive operation,
connect a sharp spike source to the
input. If you prefer, move jack J1 to
the other side of the neon tube (away
from V1-a’s grid). Then any pulse of
sufficient height (about 70 volts) will
trigger the device.

To calibrate the pulse height, use
a scope and scope voltage calibrator
as with any other waveform. Time
calibration is a bit more difficult. The
best procedure is to use a trigger with
a known repetition rate and sync the
scope sweep until only one or two (pref-
erably) pips are shown. The sweep
speed is then known (from the repe-
tition rate) and you can measure the
distance between pips and the length

RADIO-ELECTRONICS
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TEST INSTRUMENTS

i

i

1

1
)
1

1

i
i

RS C9 Ch R4

Inside the case

the two miniature rectifiers on the

T C2 Vi

C4 RI

tor.

of one pip. Thus. if the repetition rate
is say 50 ke and vou have two pips, the
time between pips is 1/50,000 second or
200 wsee. If the pip length is 1/10 of
this, you have a 20-gsec pulse. At very
short pulse lengths this is an accurate
measurement only if you streteh the
sweep out as long as possible.

Using single pulses

Other than triggering counter cir-
cuits for servicing and experimental
purposes, there are a host of other uses
for this gadget. You can use it to pro-
duce, electrically or mechanically, a
single sweep trace on a scope if you
have a triggered scop2 sweep generator.

APRIL, 1960

and under the chassis. Note

left.

va

S3

Top chassis view of the single-pulse genera-

A shielded wansformer is not required.

The single pulse of moderate amplitude
is frequently used in biological experi-
ments on nerve tissue. Also to trip a
amera solenoid. Checking control cir-
cuits in another application. You could
use it to step a stepping switch one
step at a time. For this a relay is
used between the generator and the
stepping switch as not enough energy
is available to step the switeh diveetly.
Anywhere a single pulse is needed, this
generator will come in handy. It can
also be used as a square or rectangular-
wave generator, starting with pips or a
sawtooth. I have found it well worth
the small investment to add this gen-
erator to my bench equipment. END
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BETTER RADIO-TV SERVICE JOBS

FOR

for this 2 volume
1500-page Ghirardi
Service Library

FIX ANY TV
OR RADIO

ever made!

These two giant Ghirardi home trainii g man-
uals make it easy for vou to be an exnert on
ALL types of TV-AF-FM service . . . ol only a
fraction of the price you might expect to pay for

such complete training. Almost 1500 pag s, over
300 clear illustrations and dozens of acedure
charts explain each detail of every servic: job as
clearly as A-B-C. Each book contains u  to the
minute data,  Fach is based on approved  professional
nurethods, You leain time ~siving shorteuts, You leatn to
work better, more protrahly, Tdeal as comp training
for becittiers ar as a handy reference Library experi-
eneed servicetien who want to ook up puzztiil jobs or

dhvelop new and taster maethads,

A complete guide to

TROUBLESHOOTING & REI'AIR

Radio & TV TROUEL .SHOOT-
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ing tretbles to making repairs fusr
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players, communivations reecivers, ete. 117 trations,
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mntes -sasing offer in coupon!

The complete "know-how™ «f

SET CIRCUITS & OPERATION

Learn all about cireuits and their o allarities
@ and wateh your service “headaches sitppear!

This ti-page Radio & TV Receiver CI 'CUITRY

AND OPERATION manual covers al  sasic cir-
enits and cirenit variations wsed inomadern e eguip-
tnent s explaites their HKelv tronble spots) cea < you to
ro rizhit to the seat of trauble wirthout usel testing;
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$ )

wivties.  Price ¥8.75 separately, cOntside U7 & §7

SAVE $1.25—Pay As You Learn

It ~obd o~ o course and sent to o in wtarm,
vorcd pesard these twe fanois manuals as reain at
STo 00 or mote. Insr vou huy them eong i hamly
book  torm Tor only M for the 1wo ar price
FLE20 You ~ave fL . ooand you have anthis to
pav it desired. No lessons to wait for!  Fie ing is at
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11D MONEY-BEACK GUARL ANTER FROTEC TS YOU!L

STUDY 10 DAYS FREE!
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I Dept. RE-10. RINEHART & CO., Inc. I
232 Madison Ave., New York 16, N.Y. I
MONEY-SAVING OFFER ON BOTH BC OKS!
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ml\m and Radio & ITRY & 0P
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Zone, State

order only,
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try
this ;
simple
test

...proves new
EMPIRE 98 most
perfectly balanced
transcription arm .
...finest

for stereo
and
monophonic
records!

1. With an Empire 98 mounted on a turntable
board and fitted with a cartridge, adjust
counterweight until arm is balanced. 2. Dial
stylus pressure desired (one gram for each
marking on the built-in calibrated gram scale).
3. Place a record on turntable. Set stylus in
groove. 4. Now, tilt the board. 5. Note: The
arm remains in balance and the stylus re-
mains in groove at every angle, even if held
upside down. In the Empire 98 arm the lateral
pivot is located on the “‘balance axis”’—in a
straight line with the counterweight and car-
tridge. Arms which place the pivot point out-
side the ‘“balance axis’’—will swing with every
change in angle. The Empire 98 adjusts stylus
pressure without disturbing the inherent bal-
ance. Once pressure is adjusted it does not
vary even with warped records. Arms which
move the position of the counterweight to
obtain stylus pressure are inherently unbal-
anced because they shift the weight to the
cartridge and create an inequality of mass on
each side of the pivot.

WHAT ARM BALANCE MEANS TO YOU. The
Empire 98 is so precisely balanced it will track
a record without favoring one groove wall or
the other, even on a non-level turntable. This
assures equal output to both stereo channels,
reduced distortion, minimum record and
stylus wear, 12’ arm, $34.50

EMPIRE 88 STEREO/BALANCE CARTRIDGE.
Superior moving magnet design is
combined with a new 4-pole, hum-
balanced construction for full
channel separation, balanced high
output from both channels. High
vertical and lateral compliance,
minimum dynamic mass and low
tracking pressure reduce record
and stylus wear to an absolute mini-
mum. With diamond stylus, $24.50

AUDIO EMPIRE

precision products of Dyna-Empire inc.
1075 Stewart Ave., Garden City, N. Y.
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SIMPLE DRY CELL AND BATTERY TESTER

THE best type of dry-cell tester
(loaded voltmeter) can be made for
a few cents. All you do is use your vom
or vtvm plus specified resistors across
its leads. Battery manufacturers agree
that this is the best type of tester, but
no commercial units ave available be-
cause of the multitude of resistors (%
watt, 10%) needed for such a unit.
However, the average shop encounters
only a limited range of dry cells and
the resistors needed to test them repre-
sent only a very small investment.
Needle-point prods are used with the
tester to insure good contact with the
battery. All leads are No. 24 stranded
hookup wire. One end of each load re-
sistor is bent into a loop so it can be
mounted key-ring style on a paper clip.
Values for the load resistors are
based on “suggested current range”
(from Eveready Battery Engineering
Bulletins available from National Car-
bon Co., 30 E. 42 St.,, New York 17,
N. Y.). The GOOD-FAIR-POOR quality
ratings are based on discharge curves

NEEDLE-
POINT
PROBE

BATTERY g
UNDER /
TEST

MINICLIPS

NEEDLE- POINT PROBE

Q@ ——a—T1—

TiP JACK
QO-——=—a—=

LOAD RESISTOR

TiP JACK

supplied by the Burgess Battery Co.
However, both loads and ratings are
strictly my interpretation of the data
supplied.

My rating theory is: Goop if voltage
is no more than 2% below nominal;
FAIR if voltage is more than 2% but no
more than 5% below nominal; PoOR if
voltage is more than 5% but no more
than 10% below nominal. My load
theory is: maximum of suggested cur-
rent range if cell is normally subjected
to a heavy drain (as in a flashlight or
low-range ohmmeter); middle of the
suggested current range if normally
subjected to light loads (as in a high-
range ohmmeter). For example, my
table of loads and ratings reads:

VOLTAGE RATINGS

LOAD
(ohms} GOOD FAIR

BATTERY POOR
Z, 915 (penlight) 56 1.47 1.42 1.35
1, 935, small flashlight 18 1.47 1.42 1,35
2, 950, large flashlight 10 1.47 1.42 1.35
uls, 412 22K 22,0 215 20.0
U20, 413 27K 295 285 27

—Joseph H. Sutton

LAG-55 AUDIO GENERATOR
SINE SQUARE

A multi-purpose generator for
measurements on audio equipment
-amplifiers, speakers, networks.
Three waveforms: sine, square and
complex for all types of measure-
ments including response, distor-
tion, transient and 1-M distortion
checks. Full range is from 20
to 200,000 cps, output 5 volts
with minimum amplitude variation
throughout whole range.

Cable Address

wew " LEADER" test iwsthument

The LEADER test instruments are being used in the more than 36 countries, |

attesting their excellence in design, performonce ond usefulness.

OHMATSU EI_LECTRIC CO. LTD.

2596 . 5.CHOME, KAMIMEGURO, MEGURO-KU. TOKYO. JAPAN
" OHMATSUELEC"” TOKYO
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Dynamic

TRANSISTOR CHECKER

How one manufacturer solves the problem
of checking transistors with a meterless

circuit

ANY transistors can be un-

plugged from their sockets

for testing. However, in a

number of circuits the tran-

sistors are soldered into place. Because

the service technician has to deal with

both arrangements, a transistor checker

that handles in-circuit as well as out-

of circuit testing is especially conven-

ient. One unit that does just this is
the Seco model 100.

This checker is designed for the
service technician and has several
innovations that help him in his work.
It determines whether a transistor is
an n-p-n or a p-n-p unit without damag-
ing it. It also gives a comparative
rating of transistor gain on a 0-100
scale. In addition, it checks power
transistors.

How it works

When a transistor is plugged into
the checker or connected to its eclip
leads, an oscillator circuit is formed
with emitter-to-base feedback to sus-
tain oscillation (see Fig. 1). Control
R3 regulates the amount of feedback.

As long as the circuit oscillates trans-
former T steps up the collector output
to light the neon lamp. As control R3
is turned up, feedback is reduced until
at some point oscillation ceases and the
neon lamp goes out. R3’s dial reading
(on a 0-100 scale) gives a measure of
comparative gain. For finer voltage
measurements, a vtvm or oscilloscope
can be connected across the output jacks
on the face of the tester. Naturally, the
lamp brightness is in direct proportion
to transistor output amplitude. When a
vtvm or scope is used as an output
indicator, the lamp is switched off to
prevent limiting or clipping.

When more voltage than the tester

(Continued on page 86)
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TRANSISTOR
NDER

biggest
sound

you ever heard frojn
a bookshelf speak

AUDAX CA-6(
$59. 95 91 55"3’:1 ;

Among many individuals, ther: is
a need to minimize on the spac: to
be devoted to a component ste-eo
system. A rash of “bookshe f”’
types have appeared in an atteript
to meet this need. In practice, hiwa-
ever, they seem neither fish nor
fowl,...either too large for cim-
pactly spaced bookshelves or too
small foruseasfree-standingun ts.

The AUDAX CA-60is a fiue
bookshelf speaker system, meas=ur-
ing only 9” high by 101" deep by
18" wide. It houses a 6" woufer

ANY TRANSISTOR
THAT GIVES

A GAIN-CHECK
READING OF

50 OR HIGHER

and separate tweeter in a ducled-
slot enclosure constructed of %"
thick wood, finished in oiled, ha 1d-
rubbed walnut on four sides. ""he
grille is shaped in an attraclive
parabolic contour, giving .he
unit a character which blends
with a variety of surroundings.

1—Circuit  of
the Seco model 100.

Fig.

A real powerhouse...handlez 20
watts in integrated program m: te-
rial! Hear it at your dealer’s.

D0 YOU KNOW ABOUT THE FULL LINE O
AUDAX-ENGINEERED REPLACEMENT SPEAKiRS
<> AND COMPLETE SPEAKER SYSTEMS

AUDAX-Division of Rek-0-Kut Co. Inc.
Dept. RE-4, 38-19 108th St., Corona 68, N. Y,

Please send full information on:
1 Model CA-50 And Other System
] Audax Replacement Speakers

O Enclosed is 25¢ for book of 6 plas
“*‘How to Build Your Own Audax Enclosus.-'"

NOT USED

Name LS
X X Address S
g Fig. 2—This simple test ]
Ezgg:li’l&%ﬁ;‘ detects transistors that S{ltb;l = C_Zone - S]tate_ﬁ KT
fecl - orhan Export Corp., 458 Broadway, .13
:‘l(l:jlstlli)z:eer:l(:;l;“uc}l CUt Atlas Radio Corp.,50Wingold Ave. Toron o,
APRIL, 1960 83

wWww.americanradiohistorv.com


www.americanradiohistory.com

Model VT-10

LINE OPERATED

days. Balance $11
monthly for 4 months.

FEATURES OF VT-1 and VT-10

e New advanced pentode amplifier circuit
e Large 6” 100-microampere meter, many
times more sensitive than meters used in
most V.T.V.M.s ¢ Simplified multi-color easy-
to-read 4-scale meter e No heat operation
assures stability and accuracy ¢ Amplifier
rectifier circuit with frequency compensated
attenuator — a feature found only in costly
laboratory instruments e Meter compietely
isolated & Hand-crafted circuitry eliminates
the headaches of printed circuitry » 1% re-
sistors used for permanent accuracy ¢ Rug-
ged gray hammertone steel case provides
necessary shielding and eliminates plastic
case drawbacks of cracking or melting o
Deep brushed long lasting etched aluminum
panel s Matching cover protects instrument
face — snaps on and off instantly.

Model
CT-1

== © DCProbe @ AC-Ohms Probe

WITH LARGE EASY-TO-READ 6” METER

featuring the sensational new

M UL T"PROBE (Patent Pending)

No extra probes to buy! The versatile
MULTI-PROBE does the work of 4 probes

© Lo-Cap Prcbe @ RF Probe

No longer do you have to cart around a maze of entangled
cables, lose time alternating cables or hunting for a misplaced
probe. With just a twist of the MULTI-PROBE tip you can set
it to function as either a DC Probe, AC-Ohms Probe, Lo-Cap

Probe or RF Probe.
LINE OPERATED BATTERY OPERATED
Completely portable ... In-

Ideal for use on the test valuable wherever line con-

bench. Designed to run cool | nection is undesirable or

even under continuous unavailable . . . Unique cir-

operation ... Line isolated, cuitry assures low battery
drain.

FUNCTICONS OF VT-1 and VT-10
DC VOLTMETER . . . will measure D.C. down to 1.5 volts

full scale with minimum circuit loading, and give accurate
readings of scale divisions as [ow as .025 volts . . . Will meas-
ure low AGC and oscillator bias voltages from .1 volts or less
up to 1500 volts with consistent laboratory accuracy on ail
ranges . . . Zero center provided for all balancing measure-
ments such as discriminator, ratio detector alighment and
hi-fi amplifier balancing.

AC VOLTMETER. .. True Peak-to-Peak measurements as
low as 3 volts of any wave form including TV sync, deflection
voltages, video pulses, distortion in hi-fi amplifiers, AGC and
color TV gating pulses ... Scale divisions are easily read down
to .1 voits . . . Measures RMS at 1/20th the circuit loading of
a V.0.M. ... Unlike most other V.T.V.M.’s there is no loss in
accuracy on the lowest AC range.

ELECTRONIC OHMETER . . . Measures from 0 to 1000
megohms . . . Scale divisions are easily read down to .2 chms
... Will measure resistance values from .2 ochms to one billion
ohms . . . Will detect high resistance leakage in electrolytic
and by-pass condensers.

RF and LO-CAP MEASUREMENTS ... With these extra
VT-1 functions you can measure voltages in extremely high-
impedance circuits such as sync and AGC pulses, driving saw
tooth voltages, color TV gating pulses, mixer output levels,
I.F. stage-by-stage gain and detector inputs.

IN-CIRCUIT CONDENSER TESTER

Here is an IN-CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT-1 actually steps in and takes over
where all other in-circuit condensers fail. The ingenious application of a duat bridge principle gives the CT-1 a

tremendous range of operation . . . and makes it an absolute ‘must’ for every serviceman.

in-circuit checks:

w Quality of condensers even with circuit shunt resist-
.. (This includes leakage, shorts, opens, in- L4
® Multi-color direct scale readings for both quality and

ance .
termittents)

w» Value of all condensers from 200 mm¢d. to .5 mfd. value ... in-circuit or out-of-circuit
w» Quality of all electrolytic condensers (the ability to e Simultaneous readings of circuit capacity and circuit
hold a charge) resistance
# @Eanstormer,sacketiandiwiringjleakageicapacity e Built-in hi-leakage indicator sensitive to over 300
megohms

out-of-circuit checks:

Quality of condensers . .
shorts, opens and intermittents)

Value of all condensers from 50 mmfd. to .S mfd.

. (This includes leakage,

OUTSTANDING FEATURES

Ultra-sensitive 2 tube drift-free circuitry

e Cannot damage circuit components

Electronic eye balance
accuracy

Isolated power line

indicator for even greater

N0W YOU CAN HAVE YOUR CHOICE OF CENTURY'S UNIQUE
Peak-to-Peck VACUUM TUBE VOLT METERS

Model VT-1

BATTERY OPERATED

Model VT-1.
5832

SPECIFICATIONS OF VT-1 and VT-10

e DC Voits — 0 to 1.5/6/30/150/300/60C/
1500 voits

@ AC Volts (RMS and Peak-to-Peak) — 0 to
3/12/60/300/1200 volits

e Ohms — to a billion chms, 10 ohms cen-
te!\;l scale — RX1/10/100/1K/10K/100K /
1

days. Balance §$!1
monthly for 4 months.

RF — Peak reading demodulator sup-

plied for use on all DC ranges

® Zero Center — available on all DC volt
ranges with zero at mid-scale

o Decibles — from —10 Db to +10/22/
36/50/62 based on the Dbm unit: ODb-
IMW in 600 ohms

o Impedance — 11 megohms DC, 1 meg-
ohm AC, 10 megohms Lo-Cap

o tnput Capacity — 130 mmfd. RMS, 250

mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap

Model CT-1

TERMS: $9.50 within 10
days. Balance $5 month-
ly for 5 months.

hold a charge)
High resistance leakage up to 300 megohms
New or unknown condensers . . . transformer, sock-

34 Net
et, component and wiring leakage Capacity

10 DAY FREE TRIAL ON CENTURY INSTRUMENTS OF YOUR CHOICE

o Deep brushed long lasting etched aluminum panel

o Housed in sturdy gray hammertone finish steel

w
™
w Quality of all electrolytic condensers (the ability to L]
™
¥ case ...comes complete with test leads

See for yourself at no risk why thousands of servicemen all over the country selected CENTURY test equipment above all
others. Send for instruments of your choice without obligation . . . try them for 10 days before you buy ... only then, if satis-
tied, pay in easy-to-buy monthly installments — without any financing or carrying charges added.
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¢ CRT TESTER-REACTIVATOR |

TESTS, REPAIRS and REACTIVATES

® ALL BLACK AND WHITE PICTURE TUBES (including 110" tubes)
'p'in' :,r:sr:'s" to 30, whether 12 pin base, 8 pin base, 14 pin base...and the ver/ latest 7
L | AlL COLOR P’CTURE TUBES ... Each of the red, green and blue color guns is

handled separately.

CHECK THESE EXCLUSIVE FEATURES )
1 THE MULTI-HEAD (Patent Pending) ... A SINGLE PLUG IN CABLE AND UNIQUE Ti:ST HEAD

—A tremendous advance over the maze of cables and adapters generally found vith other
testers.

¥ WATCH IT REACTIVATE THE PICTURE TUBE — You actually see and contro! the reactiva-
tion directly on the meter as it takes place. This allows you for the first time t- properly
control the reactivation voltage and eliminates the danger of stripping the cathode of the
oxide coating. It also enables you to see whether the build-up is lasting.

¥ CONTROLLED "SHOT" WITH HIGHER VOLTAGE FOR BETTER REACTIVATION -- Stronger

than any found in other testers — high enough to really do the job — yet controll=:| to avoid

Housed in A
ha#d-rubped LLLUILARS TERMS: $13.50 within 10 damage to the picture tube.
g:'s‘eca—"g;'v‘ng- ] L{IJl davys. Balance $11 | » UNIQUE HIGH VOLTAGE PULSE CIRCUIT— will burn out inter-element shorts and 'veld open
&lat:ﬂvﬁg;m [ monthly for 4 months. circuits with complete safety to the picture tube.
"4 Vlsykl ll‘FE Tig—'%nables t‘:oth you and your
- customer to see the life-expectancy o any pice
THE CRT-2 DOES ALL THIS RIGHT IN THE CARTON, OUT OF THE CARTON OR IN THE SET S A R O T AR CLe A S
o For quality of every black and white and color picture tube, employing the resistance to picture tube replacemint when
time proven dynamic cathode emission test principle. necessary.
TEST { e For inter-element shorts and leakage up to one megohm. Separate short test
provided for each element in the picture tube. ¥ SPECIAL LOW SCREEN VOLTAGE TUB:S — win
© For life expectancy. handle new type picture tubes with si.ecial low
REPAIR { ° Will cleladr imer-e:emen: shorts and leakage. voltage of approximately 50 volits.
¢ Will weid open elements, . .
* The “SHOT" (high voltage controlled pulse) method of reactivation provided ¥ ‘S,E:AyseyrEa‘relsliAz'vdgsNonoalJuAg? v_olt lt“ﬂ:g"g
by the CRT-2 will restore picture tube to new life in instances where it was not well as the older 6.3 volt types. e
po‘shsnt(:’le before. ITM h;'gh volta'ge tns ap‘pliled' mth:ythda?‘zer of ?tripping the " BES
cathode as you always have perfect control of the high voltage pulse. ISE —
REACTIVATE < o The '“BOOST" method of reactivation also provided by the CRT-2 is used . !f,‘."'.,-&'.ﬁ'ﬁﬁ’.“ inT lf:%ﬁimaon‘f o e now
effectively on tubes with a superficially good picture but with poor emission type '-mr re tube p
and short life expectancy. It will also improve definition, contrast and focus ype picture tube.
greatly and add longer life to the picture tube.

w: FAST-CHECK TUBE TEST

Simply set two controls . . . insert tube . . . and press quality buttor to test
any of over 900 tube types completely, accurately . . . IN JUST SECONDS!

The FAST-CHECK enables you to cut servicing time way down, eliminate unprofitasle (-all-backs
and increase your dollar earnings by selling more tubes with very little effort on your part. You
make every call pay extra dividends by merely showing your customer the actual concition and
life expectancy of the tube. The extra tubes you will sell each day will pay for the FAST-CHECK
in a very short time.

PICTURE TUBETEST ADAPTER RANGE OF OPERATION

INCLUDED WITH FAST-CHECK v Checks quality of over 500 tube types, emplayin: the time
Enables you to check all proven dynamic cathode emission test. This corers more
picture tubes (including than 99% of all tubes in use today, including t1e newest
the new short-neck 110 series-string TV tubes, auto 12 plate.voit tutes. 0Z4s,

degree type) for cathode ::‘adguecv:%e'::aebi;:. tgua;erse.gulawl‘s. special purpose hi-fi tubes

emission, shorts and life | . Checks for inter-element shorts and leakage.
expectancy ... also to reju- » Checks for gas content.

venate weak picture tubes. » Checks for life-expectancy.
SPECIFICATIONS
® No time consuming multiple switching . . . only two settings are required instead of banks o' switches
Housed in hand-rubbed oak on conventional testers ® No annoying roll chart checking . . . tube chart listing over 900 tub: types is
carrying case complete with located inside cover. New listings are added without Costly roll chart replacement @ Checks each sec-
CRT ADAPTER tion of muiti-section tubes and if only one section is defective the tube will read **Bad’ on the m eter scale

e 41 phosphor bronze beryllium tube sockets never need replacement e 7-pin and 9-pin Striighteners

Model FC-2 mounted on panel ® Large 412~ D'Arsonval type meter is the most sensitive available, yet rugged — fully

ods TERMS: $14.50 within 10 protected against accidental burn-out @ Special scale on meter for low current tubes ® Compensation for

5 L{iIl] davs. Balance s11 line voltage variation e 12 filament positions e Separate gas and short jewel indicators @ Line isolated —
69 monthly for 5 months no shock hazards e Deep brushed long lasting etched aluminum panel.

i 2 NOTE' The Fast-Check positively cannot become obsolete . . . circuitry is engineered to acec 'mmodate

¢ all future tube types as they come out. New tube listings are furnished periodically .it no cost.

MAIL CENTURY ELECTRONICS co,, INC, 111 Roosevelt Ave., Dept. 104, Mineola, N.Y. |
Model VT-10 Vacuum Tube Velt Meter ...$58.50 | Yes. | wantto take advantage of your 10 day FREE try-betore sou-buy l
ithi offer. Ship on approval the instruments | have checked. Afte ' | have
FREE 1:' $14.50 within 10 days. Balance $11 monthly for 4 months. tried the equipment for 10 full days | will either send you ti.e down I
D Model VT-1 Battery Vacuum Tube Volt Meter ...$58.50 payment and agree to pay .the balance in the monthly p:yments
$14.50 within 10 days. Balance $11 monthly for 4 months. | Shown, or | will return the units and owe nothing. I
TR'AL [:I Model CT-1 In-Circuit Condenser Tester ...$34.50
$9.50 within 10 days. Balance $5 monthly for 5 months. NBIVE oo l
[[] Model CRI.2 CRY Tester-Reactivator_____._.....$57.50 Please print clea:ly |
cou PON $13.50 within 10 days. Balance $11 monthly for 4 months. Address l
1 D Model FC-2 Fast-Check Tube Tester.. L. $69.50 | e s e
TODAY,, $14.50 within 10 days. Balance $11 monthly for 5 months, . l
Prices Net F.0.B. Mineola, N. Y. City. . oo State. .. .
---------------—---—--------——-.—-J
APRIL, 1960 85
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NEW 4-HAY
POCKET T001

a real “‘working partner”
for removing backs of TV sets
and installing antennas

11t's a 1/4” nut driver!
Fits Parker-Kalon screws.

Genuine Xcelite
plastic handle —
E | shaped and
balanced for
working ease.
Equipped with
pocket clip.

o 2tsa7/16”

35 4 nut driver!

g& Ideal for
antenna
installations.

JItsaNo.l
J Phillips
i screwdriver!

Double-end blade
inserts in 7/16” hex
opening. Just push
it in or pull it out!
Patented spring
holds it firm.

41ts 2 3/16”
slotted screwdriver !

Ask to see

“No. 600"

next time you
pick up parts...

XCELITE, INC. + ORCHARD_ PARK, N.Y.
Canada: Charles W. Pointon, Ltd.; Toronto, Ont.
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(Continued from page 83)
provides (1.5 volts) is needed to test a
particular transistor, insert an external
battery in series with the collector of
the transistor being checked. When
testing power transistors, connect a
500-ohm potentiometer across the out-
put terminals for additional loading.

Out-of-circuit tests

To test a transistor simply plug it
into the socket on the face of the tester
or connect it to the colored clip leads.
Then, with the base current control at
zero, turn the lamp switch on. Next
push the type selector switch to n-p-n
or p-n-p. If you don’t know what type
transistor you are checking, flip this
switch first in one dirvection (p-n-p)
and then in the other (n-p-n). The
transistor will oscillate and light the
lamp only when the type selector is in
the proper position. The transistor can-
not be damaged by this test as long as
the base current control is set at zero.
Now turn the base current control up
slowly. When the light goes out, the
dial reading shows the unit’s gain.

If a transistor gives a reading of
less than 40, it may be dissipating too
much current inside itself. To check
this, connect a resistor and capacitor
as shown in Fig. 2 (solid lines) and
plug a known-good transistor into the
checker. Now turn the base-current
control up until the light goes out. Note
this reading. Next substitute the tran-
sistor for the 10,000-ohm resistor

(dashed lines in Fig. 2). If the tran-
sistor is good, the indicator lamp will
light and the transistor ean be expected
to work in all transformer-coupled and
resistance—capacitance-coupled circuits.
If the indicator lamp goes out during
this test, the transistor may work in a
very-low-impedance circuit, but is likely
to create loss of sensitivity and distor-
tion in most radio receiver applications.

In-circuit tests

For in-circuit tests, turn the checker
on as before, but leave the transistor
in the circuit. If you are working on a
radio or audio amplifier, advance all
gain and volume controls. Most of the
time the checker, by placing the tran-
sistor under test in an oscillator cir-
cuit, will introduce an audio tone in the
amplifier or audio section of the radio
that can be heard from the set’s speaker.
This is ideal for eircuit tracing. Start
with the output stage and work back.
Of course, when testing if and converter
stages, the oscillations will not be
passed on the speaker. IFor these stages
connect a vtvm or scope across the
instrument’s output jacks to check for
transistor oscillation.

When power transistors are to he
checked, more base current is desired
to give a better test of their ability.
To do this a switch is included in the
tester to add R1, a 680-ohm resistor.
This increases hase current 50 ma or
more. R1 is normally shorted out on
small-signal transistors. END

DOES

YOUR PICKUP
CROWD THE
INSTRUMENTS ?

[

FOR LISTENING AT iTS BEST

www.americanradiohistorv.com
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w22
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Does your stereo pickup reproduce
each instrument in its proper per-
spective, or does it place bass sounds
at the ends of the concert stage while
piling all others in the center?

Even though your pickup may have
good separation at lower frequencies,
lack of phase control on midrange and
highs can prevent true stereo effect.

Compare the superlative EsL-c100
GYRO/JEWEL and €99 MICRO/FLEX Car-
tridges against any other, and hear
the striking difference phase control
can make. For true stereo at its best,
join the change to ESL. From $49.50
at your dealer’s; write for free details.

Electro-Sonic Laboratories, Inc.

Dept. E « 35-54 Thirty-sixth St. - Long Island City 1, N. Y.
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AUDIO—HIGH FIDELITY

Part IV—Volume and loudness controls,
direct and feedback types

vour own PRE AMP

By NORMAN H. CROWHURST*

N the early days the volume control
was just a potentiometer connected
at a suitable place in the circuit. No
one paid particular attention to just

where it was connected, so long as a
suitable point could be found. Nowadays
we should call such a control a gain
control. But because the name volume
was used then it still remains, although
volume is practically synonymous with
loudness,

When engineers began to think about
making a control that would alter the
loudness of the reproduced program,
rather than merely adjust the ampli-
fier’s gain, a new name had to be
thought up to distinguish hetween the
two. As a result we have volume con-
trols and loudness controls. The volume
control merely adjusts the amplifier’s
gain while the loudness control puts in
some frequency compensation to produce
a subjective effect equivalent to chang-
ing the loudness with which the program
is played.

Before going further, perhaps we
should explain briefly why a loudness
control has to provide for loudness
difference. If program material is re-
corded and replayed at the same sound

* Author: [ligh-Fidelity Circuit
{Gernsback Library).

Design

FREQ
Fig. l—Fletcher-Munson av-
crage  loudness contours.

APRIL, 1960

intensity, through a system that has an
overall flat response, reproduction will
be nearly perfect. The relative intensity
of all the component frequencies will
be reproduced in exactly the same pro-
portion as the orviginal. So for this one
reproduced level, no loudness compensa-
tion is needed.

Loudness adjustment becomes neces-
sary when the reproduction is played at
a level different from the studio level.
Frequently one will not want to play the
program material as loud in one’s living
room as it was played in the recording
studio, because the room is smaller and
possibly slightly more reverberant in
relation to its size than the studio. A
loudness rather than a volume control
is needed to cut the level because reduc-
ing the intensity of a 1,000-cycle tone by
15 decibels makes about the same change
in loudness sensation as about a 6-db
reduction in the region of 50 to 100
cycles. If a volume control were used
to change level by 15 db all the way, the
reduction in apparent level at 50 cycles
would be equivalent to a 40-db change
at 1,000 c¢ycles, The bass would be all
but inaudible. This can be seen from
the Fletcher-Munson loudness contours
of Fig. 1.

The loudness control should accen-

:
}

20,30 50

tuate the lower frequencies so 15-db
drop in level at about 1,000 cycles will
be accompanied by a drop of on!v about
6 db at 50 cycles to produce 2 similar
apparent loudness. Some adjust nent is
also desivable at the high end -ut not
to such a great extent. About 2- to 3-db

progressive boost between 3,00 and
10,000 eycles should accompany 2 15-db
reduction in level.

Turning down to a low level, hy

reducing the intensity at 1,000 cycles
about 30 db, would requive onl: a 10-
or 12-db reduction at the low-f1+ quency

end. This means an 18- to 20-db boost
will be necessary at the low end Fig. 2
shows the response variation 21 good

loudness control should give, b:sed on
the data of Fig. 1 and a studio lsudness
of 70 dbh.

Position in amplifier

The loudness control should be as
close as possible to the preamp output
so turning the loudness down will give

the quietest possible backgroun l. This
minimizes any noise developed in earlier
stages.

A gain or volume control, nn the

other hand, should be close to tne pre-
amp input. It has to adjust for differ-
ences in the recorded level thit may

100 200 300 300

FREQ

Fig. 2—Loudness compensation required, using th.
70 db reference level of Fig. 1 as a standare
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'-LVOLUME
‘>:
>
<
B+

Fig. 3—The simple, conven-
tional volume control circuit.

Fig. 4—If the potentiometer in Fig.
3 has too high a value, frequency re-
sponse will vary as shown here. Curves

are for a l-mmegohm control with a 109:: 00 500 500

FREQ

1KC

120-24f input capacitance.

=6

1

VOLUME

u—.

Fig. 5—Where a preamp has to handle a wide range of
input signal levels, a divided control is helpful.

250K
LOUDNESS

Fig. 7—Simplest
form of loudness
control. Capacitor
adds variable bass
boost.

100

not be caused by corresponding differ-
ences in original loudness. So it should
be as close to the input as possible with-
out hurting the noise level.

If the volume control is inserted
immediately after the first stage and
is kept turned well down, the level at
the grid of the second stage is some-
times lower than that at the first, and
the preamp’s noise level suffers. So it
may be best to get in two stages of
amplification ahead of the volume con-
trol.

An alternative is to use a ganged
volume control so only part of it imme-
diately follows the first stage. This is
particularly useful where a preamp is
likely to have widely divergent input
levels.

Direct type volume control

Both loudness and volume controls
can be either direct or feedback types.
The direct volume control uses a
potentiometer connected between stages
as in Fig. 3.

A volume control should adjust level

200 300 500
FREQ

Fig. 8—Response range pro-
duced by circuit of Fig. 7.

without varying frequency response. To
do so, the pot’s value should not be too
high. A value of 100,000, or at the most
250,000, ohms is satisfactory. If a 1-
megohm volume control is used, response
deteriorates as the control is turned
down a little way from the top (full-
volume) position. Adjusting the control
varies the response as shown in Fig. 4.
This can be compensated for to some
extent by using a capacitor from the
top end to the slider, but even then
response does not remain uniform. The
best solution is to use a lower-resistance
potentiometer.

The taper should be logarithmic to
get good control with only one potenti-
ometer, The regular log taper provides
one-tenth the total resistance at the
halfway rotation point, which means
that the top half of the rotation causes
a 20-db change in level. The overall
effectiveness of the volume control is a
little more than a 40-db range and
includes an off position by turning to
the extreme bottom end. It is satisfac-
tory for most volume control purposes.

www.americanradiohistorv.com
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Fig. 6—Two feedback

volume control circuits,

If a linear taper is used, the 20-db
range requires nine-tenths the full
rotation of the control and levels lower
than this are compressed into one-tenth
the rotation.

If two controls are used in cascade,
one following the input stage and one
later in the preamp (Fig. 5), a semi-log
taper for each is better, although the
log taper can also be used if a very
wide range of input level is expected.

Feedback volume control

A feedback control can follow either
of the circuits in Fig. 6. The difficulty
in designing such a circuit is that re-
sponse is almost certain to change with
level. Also, even applying maximum
feedback does not give an off position.
The maximum trange of the control is
the same as the gain of the amplifier
over which the control is placed.

A difficulty arises in many circuits,
except single-stage types, because
adjusting the feedback over a wide
range causes considerable variation in
the circuit’s stability criteria. Thus the
frequency response changes drastically
with level. This can be minimized by
using feedback over only one stage, but
then there wouldn’t be enough gain to
provide an effective range of control.
Of course, the change in stability cri-
teria can be used to produce loudness-
control compensation.

For these reasons, the regular gain
or volume control is usually a straight-
forward potentiometer. The idea of
using a feedback volume control has
been practically abandoned.

Direct loudness control
For a loudness control, we will first

RADIO-ELECTRONICS
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PERCENTAGE OF ANGULAR ROTATION 280" EFFECTIVE

Fig. 10 (right)—Loudness control cirenit nsing resist-
ance taper of Fig. 9. Indicated values give 14 db maxi-
mum boost between 70 and 350 cycles.

consider the straightforward type that
uses a simple potentiometer arrange-
ment with various modifications. The
simplest arrangement is to insert a
capacitor at the bottom end of the
potentiometer as in Fig. 7. It produces
the variations shown in Fig. 8. This is
somewhat unsatisfactory because the
bottom end position produces a continued
6-db-per-octave downward slope through-
out the entire frequency band and gives
very muffled reproduction. It can be
restricted by inserting a fixed resistor
as well as a capacitor at the bottom
end, but this also restricts the range of
the control.

If we want the loudness control to act
like the original volume control—to
start from an off position—the simplest
approach is to use a tapped potentiom-
eter with the taper shown in Fig. 9,
connected in the circuit shown in Fig.
10. However, it will have a much more
restricted amount of boost than the
circeuit of Fig. 7.

A better control is formed by using
two potentiometers, one with a linear
and one with a logarithmic taper, con-
nected as in Fig. 11. The first pot pro-
vides a satisfactory off position for the
control. When the control is operated

.~ LOUDNESS

Fig. 11—This ganged control gives
good response variation, especially
at higher levels.

Fig. 12—Range of responses given by

the cirenit of Fig. 11.

APRIL, 1960

Fig. 9—Standard
resistance  curve
used for making
loudness controls
in single step.

LOUDNESS L
100K ¢

<

$4.7
I.l

in the range from mid-position to the
top, the change in volume adjustment
provided by the linear part is only a
matter of 6 dbh. The second part of the
control, using a logarithmic taper, pro-
duces a 20-db change in level over this
same range of movement, resulting in a
26-db total level change for the top half
of the control. The second part of the
control can be designed on the same
basis as the simple circuit of Fig. 7.

At about 50 cycles, the reactance of
the capacitor inserted in the bottom end
should equal the whole resistance of
that section of the control. If a 100,000-
ohm control is used, the capacitor should
be about .03 uf. This control should
give a pretty good approximation of
the correct loudness adjustment for the
first few db change in level at the low
end (Fig. 12).

It does not provide any compensation
for the high end, and compensation at
the low end is hardly adequate for the
lower loudness levels. The only way to
get adequate compensation for the lower
loudness positions is to add another
stage. This can be done by using a
tapped control for the first half.

If a 100,000-ohm control with a
linear taper and a center tap is used,

www.americanradiohistorv.com
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a 10,000-ohm resistor, in coaj inction
with a capacitance with a react ince of

about 50,000 ohms at 50 cycle: (this
works out to .05 uf), would near
enough for this purpose. It 1 ovides
double the rate of boost from th: center
point on down. With this ‘evised
arrangement, at 1,000 cycles. t first
stage attenuation is 17 db. 1t is cal-
culated as follows: The 1{,010-0ohm
resistor is in parallel with the hottom
half of the 50,000-ohm potent meter,
because the ecapacitor’s reactince is
negligable at the middle and upper
frequencies. This produces a 1bined
bottom-end resistance of 8,200 ohms,
The top half of the resistance i= 50,000
ohms so the attenuation is th ratio
58.3/8.3, or 7 to 1, which cori:sponds
to 17 db.

The second half of the loudn::s con-
trol gives about a 20-db atten ation,
because of the log taper, as bz re. So
the overall level reduction at tre mid-
point is approximately 37 :dt  This
means the revised arrangemer gives
all the desired loudness adjusto ent in
the top half of the control’s 1t tation.
The bottom half provides a ccrt: o] that
goes right down to an off posit . m.

The simplest way to add hirh-fre-
quency compensation is to use z resist-
ance and capacitance between the top
end of one of the potentiomet+'s and
its slider, To give about 6-db rmaximum
boost, which is about satisfacte y, the
resistance should be equal to t- pot’s
overall resistance. In this ca:uo, the

second potentiometer is probally the

best one to apply it to, because 1 is the
control principally responsible 1or the
change in gain over the upper 3% of
rotation. So the resistor shcul: be a
little less than 100,000 ohms to | roduce
a maximum of about 6-db hoo t, say
82,000 ohms, and the app: priate
capacitance can be calculated.

With a 6-db ultimate boost, tl 2 first
critical frequency gives a lift of about
2 db. This should be at akout 4,000
cycles. Then there is 4-db boost 8,000
cycles, rising to an ultimate of 6 dh.
So the reactance should be ahout 50,000
ohms at 4,000 cyeles. A 250-gef capac-
itor should give about the right - mount
of boost. The complete circuit is shown

in Fig. 13.
An alternate loudness control a; range-
ment that we will not go thrc gh in
(Continued on page 92)
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EXAMINE ANY 0
THESE TESTERS

BIHORE

YO

Yes, we offer to ship at
our risk one or more of
the testers described on

these pages.

Terms $12.50 after 10 day trial,
then $6.00 monthly for 5 months.

Terms: $8.50 after 10 day trial,
then 36.00 per month for 5 months.

Terms: $11.50 after 10 day trial,
then $6.00 per month for 6 monrhs.

SUPERIOR’'S NEW MODEL 77

VACUUM TUBE
_ VOLTMETER

NEW 6’ FULL-VIEW METER

SUPERIOR’S NEW MODEL 79

SUPER-METER

WITH NEW 6’ FULL-VIEW METER

A combination VOLT-OHM MILLIAMMETER

(ompure it to any peuk-to-peuk V. T. V. M. made
by any other manufacturer at any price!

o Extra large meter scale enables us to print all
calibrations in large easy-to-read type.

¢ Employs a 12AU7 as D. C. amplifier and two
800G's as peak-to-peak voltage rectifiers to assure
maximum stability. e Meter is virtually burn-out
proof. The sensitive 400 micro-ampere meter is iso-
lated from the measuring circuit by a balanced push-
pull amplifier. e Uses selected 1/; zero temperature
coefficient resistors as multipliers. This assures un-
changing accurate readings on all ranges.

AS A DC YOLTMETER: The Model 77 is indispens-
able in Hi-Fi Amplifier servicing and a must for
Black and White and color TV Receiver servicing
where circuit loading cannot be tolerated.

AS AN ELECTRONIC OIIMMETER: Because of its
wide range of measurement leaky capacitors show up
glaringly. Because of its sensitivity and low loading,
intermittents are easily found, isolated and repaired.
AS AN AC VOLTMETER: Measures RMS values if
sine wave, and peak-to-peak value if complex wave.
Pedestal voltages that determine the '‘black’ level
in TV receivers are easily read.

SPECIFICATIONS

s DC VOLTS—0 to 3/15'75/150/300/750/1,500 volts
at 11 megohms input resistance. « AC \OLTS (RMS)
—0 to 3/15/75, 150, 300/750/1.500 volts. « AC YOLTS
(Peak to Peak)—0 to 8/40/200/400,800/2,000 volts.
e ELECTRONIC OHMMETER—O to 1,000 ohms/
10.000 ohms/ 100,000 ohms/1 megohm/10 megohms/
100 megohms, 1,000 megohins. ¢ DECIBELS: —10 db
to + 18 db. + 10 db to + 38 db, + 30 db to + 58 db.
All hased on 0 db = .006 watts (6 mw) into a 500
ohm line (1.73v). » ZERO CENTER METER—For
dl<cnmnntor alignment with full scale range of 0 to

5/7.5/37.5/75/150/375/750 volts at 11 megohms in-
put resistance.

Comes complete with operating in- $ 50
structions, probe, leads, and stream-
lined carrying case, Operates on
110-120 volt 60 cycle. Only

Plus CAPACITY, REACTANCE, INDUCTANCE
& DECIBEL MEASUREMENTS

Iso Tests SELENIUM & SILICON RECTIFIERS,

ILICON & GERMANIUM DIODES

The model 79 represents 20 years of continuous
experience in the design and production of SUPER-
METERS, an exclusive SICO development. It includes
not only every circuit improvement perfected in 20
years of specialization but, in addition includes those
services which are *‘musts” for properly servicing the
ever-increasing number of new components used in
all phases of today's electronic production. For ex-
ample with the Model 79 SUPER-METER you can
measure the quality of selenium and silicon rectifiers
and all types of diodes—components which have come
into common use only within the past five years, and
because this latest SUPER-METER necessarily re-
quired extra meter scale, SICO used its new full-view
6-inch meter.

SPECIFICATIONS:

* D.C. YOLTS: 0 to 7.5/15/75/150/750 /1,500. ¢ A.C.
VOLTS: 0 to 15/30/150/300/1.500/3,000 « D.C. CUR-
RENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes e
RESISTANCE: 0 to 1.000/100,000 Ohms. ¢ to 10
Megohms. ¢ CAPACITY: .001 to 1 Mfd., 1 to 50 Mfd.
* REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5
Megohms. ¢ INDUCTANCE: .15 to 7 Henries, 7 to
7,000 Henries. «DECIBELS: —6 to + 18, + 14 to
+ 38, + 34 to + 58. The following components are all
tested for QUALITY at appropriate test potentials.
Two separate BAD-GOOD scales on the meter are
used for direct readings. All Flectrolytic Condensers
from 1 MFD to 1000 MFD. All Germanium Diedes. All
Selenium Rectifiers. All Silicon Diodes. All Silicon

Rectifiers.
‘38"

Model 79 comes complete with oper-
ating instructions, test leads, and
streamlined carrying case. Use it on
the bench—use it on calls. Only

SUPERIOR'S NEW MODEL TV-50A

GENOMETER
7 Signal Generators in One!

¥ R.F. Signal Generator for A.M.
¥ R.F. Signal Generator for F.M.
¥ Audio Frequency Generator

¥ Marker Generator

¥ Bar Generator

+# Color Dot Pattern Generator

¥ Cross Hatch Generator

This Versatile All-Inclusive GENERATOR
Provides ALL the Outputs for servicing:

® A.M. RADIO e BLACK AND WHITE TV
& F.M. RADIO o COLOR TV e AMPLIFIERS

R. F. SIGNAL GENERATOR: 100 Kilocycles to 60
Megacvycles on fundamentals and from 60 Megacycles
to 180 Megacycles on powerful harmonics.
VARIABLE AUDIO FREQUENCY GENERATOR:
Provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal.

MARKER GENERATOR: The following markers are
provided: 189 Kc.; 262.5 Kec.. 456 Kc., 600 Kc., 1000
Kc., 1400 Kc., 1600 Kc.. 2000 Kc.. 2500 Kc.. 3579 Kc.,
4.5 Mc., 5 Mc., 10.7 Mc.. {3579 Kc is the color burst
frequency.)

BAR GENERATOR: Pattern consists of 4 to-16 hori-
zontal bars or 7 to 20 vertical bars.

DOT PATTERN GENERATOR (FOR COLOR TV):
The Dot Pattern projected on any color TV Receiver
tube by the Model TV-50A will enable you to adjust
for proper color convergence.

CROSS HATCH GENERATOR: The pattern consists
of non-shifting horizontal and vertical lines inter-
laced to provide a stable cross-hatch effect.

The Model TV-50A comes complete 3 50
with shielded leads and cpemting in-
structions,

WHAT IF YOU’RE NOT COMPLETELY SATISFIED?

You are pri

90

ileged to return any goods pur-
chased frem us—no explanation of any kind
necessary. Just return our goods after 10

Wwww.americanradiohistorv.com

day free examination and we automatically
cancel our invoice. Request for permission
to return is never required.
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CONTRACT TO SIGN
CO0-MAKERS

EMPLOYER
NOTIFICATION

he simple order auth ¢
k only thot you pramise ta pa

the goods we ship in good faith.

I
you sign. We os

atization included in this affer il

y Far ar return

EXAMINE ANY ITEM YOU SELECT

an if completaly sati
Ell;niy spetified, When we
ene panny odded for 5
checking” or far “carrying charge
r is plainly marked in aur ads

for paorcel post
prepey.

IN THE PRIVACY OF YOUR OWN HOME

sfied poy en the interest=frae terms
say interest-free we mean nat
erast” for “finence’ for Ueredit-
5" The net price of eock
that is all you poy excepl

or other tronsportotion charges we moy

Terms: $6.50 after 10 day trial,
then $6.00 monthly for 5 months.

Terms: $11.50 after 10 day trial,

then $6.00 monthly for 6 months.

Terms: $8.50 after 10 day trial,
then $6.00 monthly for 5 months.

SUPERIOR'S NEW MODEL 82\

A truly do-it-yourself type

TUBE TESTER

TEST ANY TUBE IN 10 SECONDS FLAT!

Tarn the filament selector switch to posi-
tion specified,

Insert tube into a numbered socket as
designated on our chart (over 600 types
included).

@ Press down the quality button—

THAT'S ALL! Read emission quality direct
on bad-good meter scale.

e Tests ovar 600 tube tyvpcs. e Tests OZ4 and other
gas-filled t.ubes o Employs new 4 meter with sealed
air-damping chamber resulting in accurate vibration-
less readings. ¢ Use of 22 sockets permits testing all
popular tube types and prevents possible obsolescence,
e Dual Scale meter permit testing of low current
‘tubes. o 7 and 9 pin straighteners mounted on
panel. ¢ All sections of multi-element tubes tested
simultanecusly. e Ultra-sensitive leakage test circuit
will indicate leakage up to 5 megohimns.

Productiorns of this Model was delayed a full year
pending careful study by Superior’s engineering staff
of this new method of testing tubes. Don’t let the
low price mislead you! We claim Model 82A will out-
perform similar looking units which sell for much
more—and as proof, we offer to ship it on our ex-
amine before you buy policy.

Primarily, the difference between the conventional
tube tester and the multi-socket type is that in
the latter. the use of an added number of speclfic
sockets (for example, in Model 82A the noval is
duplicated eight times) permits elimination of ele-
ment switehes thus reducing testing time and possi-
biliy of incorrect switch readings.

‘To test any tube, you simply Insert it into a num-
bered socket as designated, turn the filament switch
and press down the quality switch—THAT'S ALL'!
Read qual:ty on meter. Inter-element leakage, if any,
indicates automatically.

Model 82A comes housed in hand- $ 50
some, portable, Saddle-Stitched Tex-

on case. Only
Try any of the instru-
ments on this or the

SUPERIOR'S NEW MODEL Tw-11

STANDARD PROFESSIONAL

TUBE TESTER

e Tests all tubes, inciuding 4, 5, 6, 7, Octal, Lockin,
Hearing Aid, Thyratron, Miniatures, Sub-miniatures,
Novals, Subnminars, Proximity Fuse Types, etc.

e Uses Lthe new self-cleaning Lever Action Switches
for individual element testing. All elements are num-
berd according to pin-number in the RMA base num-
bering system. Model TW-11 docs not use combination
type sockets. Instead individual sockets are used for
each type of tube. Thus it is impossible to damage a
tube by inserting it in the wrong socket.

e Free-moving built-in roll chart provides complete
data for all tubes, Printed in large easy-to-read type.

NOISE TEST: Phono-jack on front panel for plug-
ging in either phones or external amplifier detects
microphonic tubes or noise due to faulty elements
and loose internal connections.

EXTRAORDINARY FEATURE
SEPARATE SCALE FOR LOW-CURRENT TUBES
e Previously, on emission-type tube testers, it has
been standard practice to use one scale for all tubes.
As a result, the calibration for low-current types has
been restricted to a small portion of the scale. The

MOSS ELECTRONIC. INC.
Dept.D-736, 3849 Tenth Ave., New York 34, N. Y,

SUPERIOR'S NEW MODEL 83

C.R.T. TESTER

Tests ..« Rejuvenates

ALL PICTURE TUBES
ALL BLACK AND WHITE TUBE§

From 50 degree to 110 degree types
—from 8’ to 30" types.

ALL COLOR TUBES

Test ALL picture tubes—in the cartin—
out of the carton—in the set!

e Model 83 is not simply a rehashed black a white
C.R.T. Tester with a color adapter added. del 83
employs a new improved circuit designed spe. fically

to test the older type black and white wubs, the
newer type black and white tubes and all col r pic-
ture tubes. e Model 83 provides separate f ament
operating voltages for the older 6.3 types @ :d the
newer 8.4 types. ¢« Model 83 employs a 4" a.r-:amped
meter with quality and calibrated scales. @ Al del 83
properly tests the red, green and blue sectians <f color
tubes individually—for each section of a ol -~ tube
contalns its own filament, plate, grid and cati.nde. o
Model 83 will detect tubes which are apparznt 7 good
but require rejuvenation. Such tubes will pr vide a
picture seemingly good but lacking in praper lefini-
tion. contrast and focus. To test for such mlfunc-
tion, you simply press the rej. switch of Mpe 83. If
the tube is weakening, the meter reading will | dicate
the condition. ¢ Rejuvenation of picture tibe is not
simply a matter of applying a high voltage 10 the
filament. Such voltages improperly applied c strip
the cathode of the oxide coating essential {or proper
emission. The Model 83 applies a selective low .oltage

extra scale used here greatly simplifies testing of uniformly to assure increased life with no -danger
low-current types. of cathode damage.
. . Housed in handsome portable Saddle 50
Sl':lmﬁs h;:lsed S':ftahh;m:l;"me' port- § 50 Stitched Texon case—complete with $ “
e Saddle Stitche exon case. sockets for all black and white tubes {
Only and all color tubes. Only
e o —— ———— i — —————— — ——— ————— — —————— —— ——— ——————— o,
|
[ Model 77 ...... Total Price $42.50 {0 Model 82A . _... Total Price $36.50

Please send me the units checked on approval. If
completely satisfied I will pay on the terms specified
with no interest or finance charges added. Other-
wise, I will return after a 10 day trial positively
canceling all further obligations.

$12.50 within 10 days. Balance
$6.00 monthly for 5 months.

$6.50 within 10 days. Balan
monthly for 5 months.

facing page for 10 days $6.00

before you buy. If com-
pletely satisfied then
send down payment and

I

|

I

I

l [ Model 79 ...... Total Price $38.50
pay balance as indicated l

|

|

|

I

$8.50 within 10 days. Balance $6.00
monthly for 5 months.

{0 Model TW-11... Total Price 17,50
$11.50 within 10 days. B: ance

on coupor. Ng $6.00 monthly for 6 momuhs
i

Interest
Charges

a Name .............. 5 . 0 Model TV-50A . .Total Price $47.50 (] Model 83 ....... Total Price 38.50
Added! If not completely Terrtreestieeee $11.50 within 10 days. Balance $8.50 within 10 days. Balance $6.00
satisfied relt.urnu unit to Address $6.00 monthly for 6 months. monthly for 5 months.
us. no explanation nec- 5050646008066 60000600000306a00a050000030000
essary, R

City ....eeiiviveerieen, .. Zone ... State ........ All prices net, F.O.B.,, N.Y.C.

I e S e M S o T WD o — —— . —— " N G A G W G D i —— — —— — — — . — — T (— o, —
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Fig. 13—Complete 2-section control,
including high-frequency compensation.

(Continued from page 89)

detail here and which gives better pos-
sibilities of accurate compensation, uses
switched positions. It is based on the
philosophy that people usually listen at
only certain ranges of level, rather than
requiring a continual adjustment of
loudness. According to this idea, we
usually listen to our music either loud,
medium or quietly played. For a mod-
erate degree of adjustment at any of
these general levels, the ordinary vol-
ume control can be used without pro-
ducing too serious a deterioration in
the loudness contour. This lets us use a
switched high-medium-low arrangement
like the one in Fig. 14. We will not go
through this one in detail, because we
also want to cover the feedback type
in this article.

Feedback loudness controls

There must be a tremendous number
of feedback loudness-control designs,
but a relatively simple one that shows
the general method is in Fig. 15. It is
built around the two halves of a 12AX7.
The first half uses a 100,000-ohm cou-
pling resistor with 470,000 ohms in the
following grid, and a 2,200-ohm bias
resistor which also serves as the feed-
bhack bottom-end resistor. According to
the tube manual, this gives a gain of 52.
The second stage uses a 100,000-ohm
coupling resistor with a 2,200-ohm bias
resistor, as before, but the resistance
into which the stage works varies
according to the feedback.

If maximum feedback uses a min-
imum resistance of 100,000 ohms, the
second stage’s gain under this condition
is about 40, yielding an overall gain for
the two stages of about 2,000. Attenua-

tion caused by the feedback is about 45
to 1, which leaves us with a loop gain
in the region of 2,000/45, or 45.

Now to see what we require. We will
assume a range of 40 db. At the lowest
level, we need a 3-db boost at about 500
cycles, with about 30 db of boost at
25 cycles. If the time constant in the
feedback gives the 3-db point at 500
cycles, the 6-db-per-octave slope will
produce 26 db at 25 cycles. So we need
an extra 4 db because of the feedback.
If we make the unity slope point (e) for
loop gain at 25 cycles, it will be the
leveling-off point, before the response
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Fig. 14—Alternate approach uses fixed
compensation equalizers.

falls off. The unity slope point (e) will
be 500 divided by the square root of the
rolloff ratio (Vn) to get the no-feed-
back reference, and by the feedback
extension factor to get the actual point.
So the product of e Vn must be 20 with
4 db at the unity slope point. Using the
chart we showed last month (Rabio-
ELECTRONICS, March 1960, page 55,
Fig. 3), we select a rolloff ratio of 12
and a feedback extension factor of 5.8,
and feedback comes out to about 30.5
db. This makes the forward rolloff at
41.6 cycles.

For the top level, we need to know
how the time constants change with
feedback. Thus, 30.5 db of feedback
corresponds to a voltage ratio of 33.5
(this is the ratio by which feedback
reduces gain). The loop gain is 1 less,
or 32.5. If we drop to 8-db of feedback,
a voltage ratio of 2.5, we need a loop
gain of 1.5. The time-constant ratio
changes in proportion to the loop gain
because it is controlled by the resist-

12AX7
LOUDNESS ,—=~=——=—1
/ \ R .0075
y T ~
$100K Y -
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2.2K <;
3100k
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Fig. 16—The circuit of Fig.

laid ont.

Fig. 17—The three selected responses
discussed in the text to show the be-
havior of the circuit of Fig. 16.
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15 designed for
zood low-frequency compensation over a 40-
db loudness range. High frequencies are not
treated, as this depends on stray capacitance
which, in turn, depends on how the cireuit is

www.americanradiohistorv.com

ance associated with the capacitor. The
change in loop gain is a ratio of 32.5/
1.5, or 21.6. So from being a 12/1 rolloff
ratio in one direction, it finishes up 1.8
in the opposite direction.

The 8-db feedback with a time-
constant ratio of 1.8 gives a unity slope
point of —2.5 db. This reference is
41.6/(V 1.8 X 1.58) = 19.7 eycles. (The
41.6 is the forward rolloff, 1.8 is the
rolloff ratio and 1.58 is the feedback
extension factor corresponding to 8-db
feedback.) The feedback path has a
3-db point at 41.6/1.8, or 23 cycles. So
the two effects practically cancel, leav-
ing a slight boost before the rolloff.

Now to try a mid-level, using a loop
gain of 7, which gives 18 db of feed-
back corresponding to a voltage ratio
of 8. The rolloff ratio is 2.6 in the
original direction, so the 3-db point in
the feedback is at 41.6 X 2.6 = 108
cycles, The combination of 18-db feed-
back with a time-constant ratio of 2.6
gives 2 db at the unity slope point.
This comes at (41.6 X V2.6)/2.8 = 24
cycles. (The 2.8 corresponds to 18-db
feedback.) The boost caused by the
feedback path is 13 db, making a total
boost of 15 db. (Rolloff at 108 cycles is

12AX7
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Fig. 15—Basic circuit for a feedback
type loudness control.

13 db down at 24 cycles. So total boost
is the 13 db here plus 2 db caused by
feedback interaction.) This is just half
the final value. Now we have to trim
the gain so these responses come in the
right places.

To get a 30.5-db feedback, with a
forward gain of 2,000, the feedback
fraction needs to be 2,000/32.5 = 62.
The cathode resistor is 2,200 ohms so the

RADIO-ELECTRONICS
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feedhack resistor should be 135,000
ohms. Using 120,000 ohms will allow a
slight margin. At the other end, 8-db
feedback, with a gain which will rise
to about 2,500, requires a feedhack
fraction of 2,500/1.5 = 1,670. The feed-
back resistor needs to be 3.7 megohms.
A b-megohm pot with 15 megohms in
parallel will produce this. The mid-
point should produce 18-db feedback.
The forward gain we can estimate as
about 2,4N00. So the fraction needs to he
2,400/7 = 340, requiring about 750,000
ohms., With the 120,000 ohms fixed, the
variable nceds to provide 630,000 ohms.
This means we need a 5-megohm pot
with a log taper (since maximum feed-
hack is zero on the pot and gives min-
imum level).

Now to square up the gain differ-
ences. We are using 8-, 18- and 30.5-db
feedback for loudness levels separated
by 20-db intervals. So a straightforward
potentiometer adjustment must provide
a stretch of 40 — 225 = 17.5 db of
extra range, a ratio of 7.5 to 1. A 250,-
000-ohm pot with a hottom-end resistor
of 250/6.5 = 39,000 ohms will serve. At
the middle position, the feedback makes
a difference of 10 db out of the total 20,
so the pot should provide an additional
10 dh. This means the tapping should
be 289,000/3.162 minus 39,000 ohms
from the bhottom end, or 53,000 ohms.
On a 250,000-ohm pot this requires a
semi-log taper.

This has all the resistance values
fixed. Now we need only to select capac-
itors that give a forward rolloff point
of 41.6 cvcles, with a 520,000-ohm cireuit
resistance, and a feedback rolloff point
of 500 cycles, with a 135,000-ohm circuit
resistance. This yields values of 0075
uf and .0022 pf, respectively. The com-
plete eircuit is shown in Fig. 16 and
the responses in Fig. 17.

So we have a feedback civeuit that
provides a reasonable approach to loud-
ness control. This circuit can be changed
in a numher of ways. Other circuits
could also be devised, which would pro-
duce variable bhoost and rolloff (and
none of which may produce exactly what
is required although there are endless
possibilities to try). The simplest and
best approach is to use the straight-
forward passive equalizer type and work
out a circuit that does get pretty close
to the responses 1equired, such as the
one in Fig. 14.

Of course, it would be possible to
figure out a feedback ecircuit, using
switched components for fixed level
compensation that would come close to
the required response hecause then the
coupling capacitors and other elements
can be changed to get the right value
for each particular response. But it
probably does not pay to be too critical.
After all, the Fletcher-Munson curves
are the response of an average ear. No
individual has such a convenient set of
parameters. Everyone deviates from
average one way or another. So pro-
vided we can get a reasonable approxi-
mation, we have served the purpose of
a loudness control. TO BE CONTINUED
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the
NEW

PERMA-POWER

PormaTowen. cowennr

Model D-200 Tsag

Automatic Voltége Regulator

will make you money and save you grief

It’s easy to sell. There have been units similar to this on the market befor¢—
at prices upwards of 3$75.00. The new PErMA-POWER Automatic Voltage
Regulator has a list price of $9.95—so any TV set owner can afford it . . . an
any customer plagued by picture flutter, shrinking, flop-over, loss of brightness
and other similar disturbances will want it.

It’s easy to use. This new unit insures top performance of TV sets by auto
matically returning full height and width to pictures when distorted by low lin
voltage. Whenever the line falls below 110 volts, it automatically boosts lin
voltage 10 volts—and it automatically feeds the line direct for normal voltages
You don’t have to worry about the customer’s forgetting to switch the voltage regu
lator when the line is normal ; this new PERMA-POWER unit switches automatically

It’s easy to install. You plug it in, and it’s ready to work; goes on and ol
with TV set. Compact and lightweight, it has no tubes, ballasts, relays, or othe
moving parts to fail; and it’s fully guaranteed for one year. Can be used on an
TV set or appliance rated up to 300 watts. See it at your distributor today

TV TUNERS REBUILT

ALL MAKES & MODELS
VHF OR UHF

EXCHANGED OR REPAIRED $8.95
COMBINATION UHF/VHF UNITS $19.90 |

Pri_ce includes labor and minor parts only, defective tubes and damaged
major parts are extra at net prices,

Forward tuner complete with tubes, shield cover and any damaged }
parts. Quote make and model.
Include 88.95 plus 95¢ handling and return transportation or include ’

25% deposit and we will ship C.0.D.

GLENN R. UERTZ CO.

TUNER DEPT. RE

28 AUBURN AVE., UTICA, N.Y.
Phone — RE 5-8726

www.americanradiohistorv.com

106 N. ELSTON AVIINUE
CHICAGO 18, ILLINOIS

93


www.americanradiohistory.com

: COMPLETE,
i PORTABLE TUBE TESTER

¢ Provides 3 1mportant tests: amplifier types
. tested for gain by Dynamic Mutual Conduc-
: tance method—power types tested for cathode

current hy Cathode Emission method—all
types tested for shorts and grid error by Grid
Circuit Test developed and patented by Seco.
Dynamic Mutual Conductance Test pre-wired
for fast set-up. Cathode Emission Test done

by free point pin-selector method—will not be
1 ohsoleted. Self-contained in portable case.

MODEL 107—Wired and factory tested . . . . . $139.50 NET

NEW! LOW-COST GRID CIRCUIT
AND TUBE MERIT TESTER

Designed expressly for TV servicing—easy to
set-up and simple to use, a highly accurate
professional tester! Complete coverage of all
modern TV tube types as well as all heater
type radio tubes including hybrid types, using
()nly 5 sockets. Incorporates patented Seco

Grid Circuit Test plus reliable Cathode Emis-
gion test also checks filament continuity and
provides open element test. One easy-to-read
meter. Two-stage DC amplifier isolates meter
from tuhe under test to protect meter—pro-
vides a wide range of load currents and test
conditions. Complete in a portable carrying
case, wilth pin straighteners, and index-chart
for quick set-up data.

MODEL 78—Wired and factory tested . . . . . . $69.50 NET

NEW! DYNAMIC /&
TRANSISTOR g
( CHECKER

This low-cost transistor checker safely tests
PNP and NPN transistors either “in or out’’
of circuit. Covers wide range of types: small
# signal including ““drift’’ types, medium power;
(md power types. Provides positive check for
! “opens,’ shorts, and gain—condition indi-
cated by means of a visual indicator plus jacks
for meter or scope. Also provides GO-NO-GO
test at practical currents-—and permits match-
ing of similar types. Will not be obsoleted—
no set-up or roll charts required! Compact,
lightweight, complete, and ready-to-use.

MODEL 100—Wired and factory tested . . . . . . $19.95 NET

i Sold only
i through Electronic [Bdiiselb il
Parts Distributors Tkl

| SECO MANUFACTURING |
b2~ 5015 Penn Avenue South, Minneapolis, Minnesota |

| NAME

|
ADDRESS I
|

IONE___ STATE

Eatl Cinyéa: Oaveco Agencier, Li. Maonireal

Wast Camda: Ran Wit
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NEW SPEAKER

ey

Angd Myé

SPEAKER with a
voice coil, but using a flat 15 x 22-
inch wooden panel instead of a cone,
was demonstrated recently by Abraham

conventional

Cohen, veteran loudspeaker engineer
who was formerly engineering man-
ager for University Loudspeakers, and
author of popular hi-fi bocks as well
as technical engineering papers.

As the photo indicates, the repro-
ducing area of the speaker is a per-
fectly flat sheet made, according to its
designer, of strips carefully matched for
strength and compliance. A framework
to hold the perimeter of the panel rigid
and support the niechanical assembly
increases the dimensions to 24 x 18
inches, and the depth to 4% inches.

The extreme flatness of the speaker
lends itself to a number of mounting
methods. Normally standing on a low
base on the floor, it can be built into
the doors of a hi-fi cabinet, mounted
in the wall between two rcoms or in-
stalled in the picture-on -the - wall
fashion shown here. The speaker is bi-

www.americanradiohistorv.com

directional, projecting sound to the rear
practically as well as to the front. This
gives it the name Bi-Phonic Coupler.
The rear of the speaker, in the floor-
mounting models demonstrated, was fin-
ished with strip bamboo.

The Bi-Phonic coupler, its inventor
pointed out at the demonstration, is a
sound radiator using a completely un-
baffled large rigid piston. Physically, a
radiating piston does not care what
kind of baffle confines it as long as it
sees the necessary radiation resistance
into which to develop the proper power.
Although the Bi-Phonic radiator is un-
baffled, as low a frequency as is desired
may be obtained if piston size is chosen
so its radiation resistance is equivalent
to that of a baffled piston of a smaller
size.

However, the type of baffle will de-
termine the radiation resistance that
the piston sees. Determined by the baffle
conditions, the piston size will vary for
a given radiation resistance into which
acoustic power may be developed. An

RADIO-ELECTRONICS
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panying curve, a modified composite

W gineering” by H. F. Olson (1957 edi-

pistons that will radiate the same acous-

/ ton chosen is mounted in a true infinite

ton size (15 x 22 inches) was chosen

001 duced by a 12-inch diameter piston in

AUDIO—HIGH FIDELITY

representation of radiation resistance
characteristics from ‘“Acoustical En-

A
/ / tion). For a given radiation resistance
/ it is possible to select three sizes of
/ / tic power per unit area for a given fre-
quency, depending on whether the pis-
baffle, a small enclosed box or left un-
baffled. The 440 Bi-Phonic coupler pis-
to produce the same power output per
unit area when unbaffled as that pro-
a sealed hookshelf enclosure, Mr. Cohen
stated.

The vibrating panel is driven with a
2-inch voice coil cemented to its center.
The rest of the speaker assembly con-
sists of a 7%-inch diameter ceramic
magnet assembly weighing 20 pounds.
Because of its rigidity, it moves very
slightly, even for the loudest notes. It
is this feature, plus its large area,
states the designer, that permits it to
reproduce notes down to 30 cycles with-
out additional baffling. With the help
of the small tweeter seen mounted in
the corner of the panel, response is
extended upward beyond the limits of

ACOUSTICAL INPEDANCE PER UNIT AREA 442

103 20 10.0

_CIRCUMFERENCE __
WAVE LENGTH
— — — PISTON IN INFINITE BAFFLE
PISTON IN'SMALL SEALED 80X
——- — PISTON UNBAFFLED

infinite wall baffle presents the maxi-
mum radiation resistance (per unit
area of piston), while for a small sealed
box, nominally under 7.6 cubic feet, the
radiation resistance for the same-size
piston is approximately half that in an

i

Only from famous COYNE do you
modern up-to-the minute TV Hom_ 1
Fasy to follow instructions—fully ill
with 2150 photos and diagrams. Not
Radio Course with Television tacked on. In-
cludes UHF and COL.OR TV. Person il guid-
ance by Coyne Staff. Practical Job G ides to
help you EARN MONEY QUICKIY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH 1LLESS —pay only for training—io costly
“put together kits.”

SEND TODAY FOR FREE BOOK ‘
SEND COUPON or write to address helow
for Free Book and full details including EASY
PAYMENT PLAN.NO COSTOR OBLIGA-
TION—NO SALESMAN WILL CALL.

B. W. COOKE, Ir., - FO'INDED 1899
G ELECTHICAL ::Huul.

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT F )R PROFIT
1501 W. Congre_-s_Pk_wy;Dipt 40-H5, Chicago 7, 1.
COYNE Television llome Training Div —l
| New Coyne Building, Dept. 40-H5
1501 W. Congress Pkwy., Chicago 7, Ill.
I Send FREE BOOK and details of your Tel ‘vision
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infinite baffle. Similarly, a completely audibility. Home Training offer. |
unbaffled piston has presented to it an The new speaker is in production, | | Name 1
even lower radiation resistance. These being manufactured by the Advanced | | |
relative characteristics of different  Acoustics Corp. founded by Mr. Cohen. | | Address |
types of haffles are shown in the acconi- He is now its president. END | | Gy — — State . |

FROM TUCITZE...QUALITY MICROPHONES

FOR EVERY APPLICATION

Model 210

FOR
BROADCAST
AND HI-Fl
RECORDING

Crisp, clean sounds; vivid, high-note
sounds; deep, low tone sounds . . .
all reproduced faithfully — just as
you hear them. Every subtle shading
picked up without distortion. Has
excellent suppression of unwanted
backgrcund noise. Superior sensi-
tivity and very high frequency range
make the Model 210 ideal for mon-
aural and stereo taping. The 210
Dynamic is electrically phased. Non-
directional pattern to 2,000 cps, be-
comes somewhat directional at high
frequencies. Response; 40 — 20,000
cps. Level; 50 ohm —86 db, 200 ohm
—80 db (—59 db Ref Hi Z). Com-
plete with 20-ft. rubber covered three
conductor shielded cable. High im-
pedance models also available. List
Price $125.00.

APRIL,

Model 95D

FOR
AMATEUR
USE

The Turner Model 95D dynamic
combines beautiful styling with good
performance and economical price.
Has high impedance wired single
ended (single-conductor shielded 20-
ft. cable). 50 and 200 ohm models
wired for balanced line. Response;
100 — 10,000 cps. Level; —58 db.
List price $37.50. List price with
on-off switch $41.00.

1960
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Model SRS0D

FOR
MOBILE
USE

Ideal hand-held mike for mcbile
communications. Clear voice repro-
duction. Designed to fit hand com-
fortably with switch in normal grip.
Zinc alloy case in permanent s:atin
chrome. The Turner Model SR{OD
is furnished with hook for han;ing
and bracket for wall or dash mo1 nt-
ing. Response; 200 — 10,000 . ps.
Level; —48 db at high impedace.
11”7 (retracted) shielded Ko led
Kord. List price $42.50.

___Write for free catalog
AN

THE MICROPHONE COMPAkKY

\\_ _/ 933 17th St. N.E.. Cedar Rapids, [0

IN CANADA: Canadian Marconi Co.,
Toronto, Ontario and Branches
EXPORT: Ad Auriema, inc.
89 Broad St., New York 4, N.Y.
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How far can you
o0 in electronics...
without a degree?
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At the SAGE display console, Dick Brani reads
1957 magazine story about his IBM career.

Two years ago, when Richard F. Brani was first asked
to review his field engineering progress at IBM, he'd
been recently promoted to computer instructor. Now,
he has ¢ new and more crucial responsibility: Group
Manager of 20 field engineers who keep a SAGE
computer operating at its peak, bulwarking America’s
air deferses. Here's his story.

GIVEN IMPORTANT ASSIGNMENT. ‘p my first four vears with

IBM, my field engineering career has taken several giant steps
forward—despite my lack of a college degree,” reports Dick
Brani. “When [ joined the Company, my special training con-
sisted of graduation from a technical school. an F.C.C. license,
and some Army engineering training. Now, I have a responsible
management job in the SAGE Project, my knowledge of elec-
tronics has grown tremendously, and my future looks as promising
as [ could wish it.

“How did I make this progress? IBM believes that—after
comprehensive training—technicians like me can handle assign-
ments generally performed by graduate engineers. And IBM
has been proved right. Hundreds of technicians are now func-
tioning successfully as IBM field engineers.”

20 WEEKS® COMPUTER TRAINING. Dick Brani joined IBM in the
fall of 1955. He was immediately enrolled in a 20 weeks’ computer
units training program. ‘“You learn how the different units of
large-scale computers like SAGE operate . . . how the computer
itself can help diagnose and locate trouble , . . and how to make
fast, precise repairs,”’ he says. “Once assigned to a SAGE Site,
field engineers may also attend classes—during regular working
hours, by the way—to keep up with advanced developments in
electronics. Our site, for example, recently had a course on the
new, increased-capacity SAGE ‘memory’.”

ADVANCES RAPIDLY IN FOUR YEARS. “I know of few other com-
panies that offer technicians better or more valuable training
than IBNI,” Dick Brani says. *“This training can prove an ‘open
sesame’ to engineering and management opportunities not usually
available to men lacking college degrees.”

After his training. Dick Brani's abilities won him a position as
instructor in IBM'’s education program. For two years, he taught
courses in computer units and =3 ol
systems. Then, a little over a year &
ago, he was promoted to Group
Manager of 20 field engineers
assigned to install—and main-
tain—a SAGE computer at a
new site. *‘I'm responsible for the
successful operation of the com-
puter. I have to check out re-
pairs my men do, schedule main-
tenance activities and supervise
all new engineering changes,”

e s,

] Introducing a new field
engineer to SAGE operations.

APRIL, 1960

i m,..
4

"Dick Brani (right} discusses the new SAGE “memory’™ with a fleld encineer.

WHAT IS SAGE? SAGE is a vital part of America’s air defense
system. At the core of the SAGE system is a network o! fast,
extremely reliable electronic computers. In each sector <[ our
nation, a SAGE computer is constantly in operation. 24 hours
a day, helping the Air Force prevent surprise aerial at acks.
Here's how SAGE works: The computer receives radar data
from many observation points. It checks this information a;‘ainst
known air traffic for the sector and presents to the Air Force a
pictorial display of the air situation. If need be, the compu}:r can
guide a BOMARC missile to a target for certain intercepti n,

COUNSELING TO DEVELOP STRONG LEADERS. “My most challinging
duty as a SAGE Group Manager? Helping the men in my zroup
advance and develop.” replies Dick Brani. ““One way I do this is
by periodically rotating my men so that they become familiar
with all phases of large-scale computer operation. But the
most effective way is through counseling—just sitting dow 1 with
a man and discussing his progress, his prospects, his career goals.
IBM encourages frequent and intensive counseling. B this
method the Company finds and develops the strong leaclers it
needs to stay at the head of its field.”

SAGE PROGRAM STILL GROWING. “My future? I can advznce to
still more important responsibilities in SAGE field enginecring,”
says Dick Brani. “SAGE has grown tremendously sirce its
inception a few years ago. and it's still growing rapidly Or, I
can move into major spots in education, personnel, manag :ment,
development engineering—or nearly any activity you can name.
My future at IBM is limited only by my ability as an individual.”
* * *

If you have a minimum of 3 years’ technical schoolin; after
high school—or equivalent experience—you may be eligiole for
20 weeks' training as a computer units field engineer. While
training, you receive full pay plus living allowance. Your s arting
salary will be determined by the extent of your educatiin and
experience.

WRITE TODAY TO: Mr. N. H. Heyer, Dept. 649P

Federal Systems Division
IBM Corporation
Kingston, N.Y.

You'll receive a prompt reply. Personal interviews arrange 1 in all
areas of the United States.

®

INTERNATIONAL BUSINESS MACHINES CORPOR/ATION
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Burroughs

ELECTRONIC ENGINEERS-
there’s a

fine future

for you in
Data Processing
with TR

Burroughs

=y

= = -
e
13

Advance your career in the most critical field of tomorrow: integrated DATA
PROCESSING for military weapons systems at BURROUGHS, Military Field
Service Division. Participate in challenging work on important long range
ATLAS and SAGE programs.

SYSTEMS ENGINEERS
To conduct simulated operational tests and evaluation studies related to the functional
analysis of weapons guidance control systems. Candidates should possess BSEE with
experience in radar, digital computer techniques, communications or related fields.

FIELD ENGINEERS
For assignments involving direct supervision of field teams in the installation and
maintenance of data processing equipment. Requires minimum of 10 years' experience
and willingness to relocate.

JUNIOR ENGINEERS
Recent college graduates to take part in a formal training program at full salary (no
experience required). Upon completion you will be assigned to either the Field Opera-
tions Department, Engineering Department or our recently established Field Test and
Development Department in accordance with the abilities and aptitudes evidenced
during the training program.

The above positions carry Burroughs’ exceptional benefit programs. Inquiries
are invited from qualified candidates. Please write Mr. R. F. Johnson, Dept. 2462,
Burroughs Corporation, Military Field Service Division, Burroughs Drive,
Radnor, Penna. (a suburb of Philadelphia).

WWW.americapradiohistiaon: ~com

Burroughs Corporation
“NEW DIMENSIONS/in computation for military systems"
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BULK ERASER
FOR TAPE

n excellent bulk eraser for record-
ing tape can be made from the coils
from a discarded magnetic sander or
other vibrating type tool. Just reverse
the connections to one coil so that when
they face each other a strong magnetic
field is produced.
The coils are mounted on a fork
made of any light wood (see diagram).

H7vac 17V AC

Above—Coils
mounted on
wooden fork.

Left—Parts
layout, wiring
arrangement.

Below—LEras-
er used to
clear 7-inch
reel of stand-
ard magnetic
tape.

The fork’s slot is % inch wide and 4%
inches deep to handle 7-inch reels. The
leads from the coils are fed through
holes bored in the fork, to keep them
from obstructing the slot. A switch
mounted at the base of the fork is
convenient, but not necessary.

A simple stand to support a 5/16-
inch pin horizontally 5 or 6 inches
above the base or any home movie film
rewind holds the reel while erasing.

This eraser does a remarkably clean
job on a T-inch reel in about 80 seconds,
and is very convenient to handle and
store—Herbert C. McKay

RADIO-ELECTRONICS
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GET THAT SYLVANIA SIGN UP TODAY!

ARTHUR GODFREY IS
SELLING YOU!

Now sponsored by Sylvania Silver Screen 85 picture tubes,
Arthur Godfrey is selling America on you—the independent
TV service dealer!

He’s telling millions —on the CBS Radio network —
coast-to-coast — that you are the man to see for the finest TV
service. Millions more are reading about you in

The Saturday Evening Post. When Arthur Godfrey tells
folks to “look for the Sylvania decal in the window of your
local independent TV service dealer’s shop,” make sure
you’re with it.

See your Sylvania distributor for Sylvania Silver Screen 85
picture tubes and Sylvania quality receiving tubes.

Get your display kit of window streamers and posters.

Get that sign up today!

Electronic Tubes Division, Sylvania Electric Products Inc.,
1740 Broadway, N.Y. 19, N. Y.

SYLVANIA
SILVER SCREEN 85 /

4 WAYS BETTER | SV[‘//M///{

;.,

*Sharper focus §: :/S‘/[V[R fm[[/‘/ ;

R

*Clearer picture
*Greater contrast

Cgasey . &5
More light output

See your Jocal paper for time and station

“IT’'S ARTHUR GODFREY TIME”

 Sussidiry or GENERAL TELEPHONE 8 ELECTRON/CS &%)
99
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AUDIO TRANSFORMERS

We have all seen and used

audio transformers, but how many
of us know how to modify

their frequency response to suit

our needs?

By HERBERT RAVENSWOOD

N a previous article (“Design Calcu-
lations for R-C-Coupled Amplifiers,”
Rap10-ELECTRONICS, October, 1957),
a number of fallacies that often

crop up were uncovered and the correct
procedure was outlined. As an audio
transformer is a much more compli-
cated device than a simple R-C coupling
network, it would seem that the possi-
bilities of getting confused are much
greater. Therefore, it is surprising to
find that, although detailed prediction
with audio transformers is not as
simple a matter as in R-C-coupled cir-
cuits, it is not too difficult to under-
stand thewm correctly.

The principal thing is to understand
the significance of the equivalent cir-
cuits which the transformer introduces
and how we can work around them to
get the results we need. Let’s take each
of the common kinds of audio trans-
formers in turn and consider the
factors that control its performance.

Input transformers

The practical circuit of an input
transformer is shown in Fig. 1, to-
gether with the necessary equivalent
circuits for estimating behavior at both
ends of its frequency response. To
calculate its precise performance, the
electrical properties of the transformer,
such as primary inductance, leakage
inductance and various capacitances, as
well as winding resistance and core
losses, should be known in detail.

But in practice, a knowledge of the
way circuit constants react with these
electrical properties of the transformer
is enough to permit adjusting the per-
formance as required, once an initial
check has been taken on the perform-
ance in any particular circuit. Anyway,
most transformer manufacturers do not
oblige us with these electrical proper-
ties so we could make the accurate
calculation, and we have to be content
with this approach to getting the cor-
rect performance.

At the low-frequency end, the trans-
former’s primary inductance acts as a
shunt reactance to the source resistance
combined with the load resistance. The
source resistance may be some kind of
microphone or pickup, or a line from
another amplifier. In each of these

100

cases the source impedance does look
like some value of resistance,

In the last case the input trans-
former is working from a line and the
impedance that we are concerned with
is what is connected to the other end
of the line. This means that the source
impedance may not necessarily be the
nominal value quoted. Usually line
impedances are quoted as 250, 500 or
600 ohms. But, when an amplifier has
an output impedance quoted as 600
ohms, this does not necessarily mean
that the impedance looking back from
the output terminals is 600 ohms. What
the rating means is that the amplifier
will give its correct performance when
it is loaded externally by 600 ohms.

This is also true of an input trans-
former. It will give its correct per-
formance when a 600-ohm source is
connected to it. With a 600-ohm output
it may have a source impedance, look-
ing back into the amplifier, of 60
ohnms—assuming a damping factor of
10. If such an output is connected by
a line to a 600-ohm input, the 600-ochm
input will not be terminated by a 600-
ohm source but by a 60-chm source,
and performance may not be as
specified.

In addition to the source impedance

N

INPUT SOURCE" =
Ry S

b
NeR,
l Y
PRIMARYS | .
LOADING & Tcp 2Ry
i RES 7
[+

Fig. 1-a—Practical circuit of an input

transformer; b—equivalent circuit for

low-frequeney response; c¢—equivalent

circuit for high-frequency response.

Dashed resistor shows equivalent posi-

tion of a resistance connected across the
primary winding.
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or resistance, the transformer is also
loaded on its secondary if a grid re-
sistor is connected in parallel with it.
The total loading effect can be ecalcu-
lated by dividing the grid resistor
across the secondary by the square
of the stepup turns ratio and then con-
sidering this equivalent resistor as
being in parallel with the input resist-
ance.

Suppose, for example, the stepup
ratio of the transformer is 10 to 1 and
the grid resistor is 220,000 ohms. The
220,000 ohms divided by 100 gives an
effective parallel resistance on the pri-
mary of 2,200 ohms. If the source
resistance is actually 600 ohms, the
equivalent resistance that the primary
inductance is shunting will be 600 ohms
in parallel with 2,200 ohms, or about
470 ohms. The 3-db point, in this in-
stance, appears where the reactance of
the primary inductance is equal to
470 ohms.

In practice, the primary inductance

changes with frequency and signal
level, so the response is not constant
nor does it follow a fixed vrolloff
shaping.

A convenient way to make adjust-
ments is based on the 2-to-1 step
sequence. This is a series of db-loss
figures that can easily be memorized
and used as a basis for estimating how
much the circuit values should be
changed to effect a given improvement
in the low-frequency response.

When reactance is 4 times the circuit
resistance, the loss is 0.25 db. When
reactance falls to twice the value of the
circuit resistance, the loss is 1 db.
When reactance and resistance are
equal, it is the well-known figure of 3
db. When reactance falls to half this
value, the loss increases to 7 db, while
at a quarter of the 3-db value it rises
to 12 db. This sequence, covering a
change in reactance over a ratio of 16
to 1 or alternatively a corresponding
change in associated circuit resistances,
covers a sufficient range for all prac-
tical response estimates.

To illustrate this method of estimat-
ing response, suppose an input trans-
former working with circuit resistances
that calculate out to an effective
parallel value of 600 ohms on the pri-
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mary shows a loss of 3 db at 20 cycles.
If the circuit resistance can be reduced
to a quarter of this value, or 150 ohms,
the loss at 20 cycles will be only 0.25 db.

High-frequency calculation

The high-frequency vresponse is a
little more complicated than the low
end. The leakage inductance of the
transformer, together with the seec-
ondary capacitance combined with grid
input capacitance and stray capaci-
tances, contribute to the normal high-
frequency response. Sometimes, besides
these simple and essential components
there is some interwinding capacitance
—capacitance between points on the
primary and points on the secondary
winding. Audio transformers are usual-
ly designed so there is no such capaci-
tance or it is connected in such a way
that the primary-to-secondary capaci-
tance cannot affect the transformer’s
frequency response. We will return to
this point later as it is a complication
and we want to deal with the simple
circuit first.

The thing that seems to cause the
most confusion in figuring out the high-
frequency response of a transformer
and determining how to improve its
performance, is an understanding of
just what leakage inductance is.

A transformer’s primary inductance
is set up by the magnetic field induced
in the core by the current in its pri-
mary. From the viewpoint of this
simple primary inductance, the mag-
netic field wraps itsely completely
around both windings. Because the
magnetic material which forms the
core has a very high permeability—up
in the thousands, or tens of thousands
—the magnetic field in the core exceeds
that in the air space surrounding the
windings by many thousand times,
and the voltages generated in both
windings are to all intents and
purposes proportional to the turns in
the windings. This means that, at any
given operating condition for the trans-
former, the primary inductance will
bear a relation to the inductance of the
secondary proportional to the turns
ratio squared. This is why it is im-
material whether we consider the low-
frequency response from the primary
or secondary side, because we can
either consider the primary inductance
and transform the secondary imped-
ances back to the primary or vice
versa. The conclusion will be exactly
the same although different numbers
are used.

Although the magnetic field in the
core is so large that it completely
swamps the magnetic field in the air
surrounding the windings «t low fre-
quencies so they do not contribute any
measurable component to the primary
inductance, the wide range of frequen-
cies over which an audio transformer
operates means that the small field be-
tween the windings can have some
effect at the high-frequency end of the
range.

At this end of the range we have to

APRIL, 1960

Transistor Radio Servicing

CAN be Highly Profitable

The ONLY Complete Transistor Radio Service Lah

P Everything you need for less than 50

Check Transistors, Diodes, Rectifiers . . .

SENCORE TRC4 TRANSISTOR CHECKER

Accurately checks all transistors in hearing aids,
radios and power transistors in auto radios. Tests
for opens, shorts, leakage, current gain. Measures
forward-reverse current ratio on all crystal diodes.
Measures forward and reverse currents on selenium
rectifiers. With set-up chart for accurate checking
of each transistor. Size, 5x414x215", With 95
batteries. DEALER NET...1v0eseseeces 11

Replace Batteries During Repair . .

SENCORE PS103 BATTERY ELIMINATOR

.All-new “Transi-Pak,” twin to TRC4 Checker
above. Provides variable DC voltage to 24 volts;
1.5-volt biasing tap ( a“‘must” for servicing Philco
and Sylvania radios). Metered current output, to
100 ma. Handles 200-ma peaks. Two 200-mfd
electrolytics provide proper filtering and low out-
put impedance. No hum or feedback problems.
Ideal for alignment using station signal; adjust IF
slugs for max. current, also ideal for charging
nickel-cadmium batteries. Size, 5x415x214", 95
DEALER NET.ueuvveeseresnrsnensnoeness 1

Find Defective Stage in a Minute . . .

SENCORE HG104 HARMONIC GENERATOR

New signal generator designed primarily for fast
signal-tracing of transistor radio circuits. No need
to unsolder all transistors. Provides RF, IF and
audio signals simultaneously, drastically cutting
service time. Traces from speaker to antenna. Clear
1000 cycle note signal is heard in speaker from all
good stages. Signal weakens or stops at defective
stage. Equally as effective for testing TV, hi-fi and
other audio circuits also. Size, 3V4x4l5x134". 995

Turn page for other

SENCORE

With batteries. DEALER NET..........\ ®

Time Savers

: See your Parts
Distributor

NOw! ILLINOIS

ADDISON 2,

24 TV TUNER
HR REPAIR and
ALIGNMENT SERVICE

VHF or UHF — All Makes

o DEALER VHF Tuners .......
WARRANTY NET UHF Tuners ...... EVANSTON. 1.
e i UHF Converters WE SHIP €O o
PRICE ¥ uur.vur combinations ... ... $17.95 -

THE ABOVE SERVICE & PRICES ARE FOR UNMUTILATED UNITS. Missing, broken o«
damaged parts, defective tubes charged extra at LOW net prices.

IMPORTANT: SHIP COMPLETE. — INCLUDE ALL BROKEN PARTS. STATE MC EL

& COMPLAINT. PACKAGE WELL TO AVOID TRANSIT DAMAGE,
SPECIAL DISTRIBUTOR PRICES ON REQUEST

Jw ELECTRONICS 15-38 W. Garvis Ave., Chicago 26, llliiwis

Telephone Broadway 4-9757

101

www americanradiohistorv com


www.americanradiohistory.com

NOW! A down-to-earth
guide to

MODERN TEST
PROCEDURES

Alternate Test Methods « Cautionse
Correct Instrument Usage « Readings o
Connections and Control Settingse

Test Techniques o
Time-Saving Methods
and all the rest!

Almost anyone can re
Pair Vs, radios and
other electronic  cquipment
AFTER the trouble has been
located. The trck 18 to know how
to spot troubles in the first place -and

knm\lng how to use iustruments
Actually, it's amazing what
you can do with enly a few instruments—pro-
viding you know how to use different kinds for
the same job; how to select the right ones; where
to use¢ thems how to connect them into ecircuits;
how to sct controls; how to read them: and how
to follow munwunnl test procedures every step
of the wayv, And that's exactly what this new 316-
page hook wilh its more than 190 how-tg-do-it pic-
tures and procedure sketches teaches you,

IT'S WHAT YOU KNOW ABOUT USING
INSTRUMENTS THAT COUNTS!

BASIC ELECTRONIC TEST PROCEDURES
by Rufus Turner helps you learn to troubleshoot
any circuit, equipment or compouent in half the
usual time. Covers different methods for doing
specific jobs, For instance. you learn tu check dis-
tortion by the ‘scope. rejection  filter, harmenic-
distortion meter, wave analyzer or audio oscitlator
methods, You learn to make resistance measure-
ments with a current-meter, & volt-ammeter, a
volt-meter, an ohmmeter, or via the hridee method,

Subjects inchude current checks: power, capaci-
tance, resistance, AF, R0 phare. distortion. and
modulation measurements; tube and semi-conductor
testing: audio amplifier tests: sensitivity, RF gain,
fidelity., AVC voltage, operating  voltage checks,
ete,; visual alienment tuhnn[nea —even transmitter
and industrial  clectronic test procedures, Price
only $6.54,

CONSIDER OSCILLOSCOPES for instance!

Simplified explanations of modern oscilloscope
techniques show how to use your 'scope as a volt-
meter, current meter, variable frequency oscillator,
etc,, or for making RF, phase or AM measurements;
for distortion and deflection checking; square wave
testing; visual AM and FM alignmeni, and for many
other jobs. Every detail is explained—from making
connections to analyzing patterns.

INDUSTRIAL ELECTRONICS, TOO!

STILL ANOTHER BIG FEATURE is the book's use-
fulness in acquainting you with industrial electronic
test techniques—including testing non-efectronic phe-
nomena such as strain, pressure, etc,

PRACTICE 10 DAYS . . . FREE!

Dept. RE-40, RINEHART & CO., INC.
232 Madison Ave., New York 16, N. Y.

Send BANIC ELECTRONIC TEST  PROCEDURES
for [o.day FREE EXAMINATION. If T decide to
keep book. I owill then send you $6.50 plus a few
cents postage in full payment.  If not, 1 will
turn hook postpaid and owe vou nothing, (SAV

that
fast and aceuratcly.

means

Send £6.5( with your order and Rinechart pays (h
postage. :mu 10-day Zuarantey with vour money
promptly refunded if you're nat more than satisfied
wlth hook.}

NAME

ADDRESS

CITY, ZONE, STATE.. ittt v e e s

OUTSIDE U.S.A.—Cash with order only. Price '
Money back if book is returned in 10 days.

Ls;oo-------------J

102

-----1

AUDIO—HIGH FIDELITY

REDUCED

LOADING

INCREASED
LOADING

Fig. 2—Variations of an audio trans-

former’s high-frequency response with

the effective loading by eircuit resistance

values, not considering interwinding
capacitance.

consider that, although the great bulk
of the magnetic field is concentrated in
the core, the air space surrounding
each winding will still have exactly the
same magnetic field that there would
be if the same current circulated in
the winding without the presence of a
magnetic core. This is true for both
primary and secondary windings. The
current in each of these windings will
set up a magnetic field around that
winding only.

Some of this leakage field gets down
between the two windings and some
of it passes through the middle of each
of them. But the net result is that
sonie of the magnetic field induces volt-
age in one winding but not in the other,
thus allowing a voltage difference from
the ideal calculated by the turns ratio
squared, between the two windings.
As this voltage difference is generated
by a changing magnetic field, induced
in turn by the current in the windings,
it has all the properties of an in-
ductance.

But notice that it is a voltage dif-

ference. If the transformer had a 1-
to-1 ratio so the same voltage would

be on both windings, at low frequencies
we could regard the transformer as a
direct ac connection from one side to
the other. But at the high-frequency
end of the range, there can be an
appreciable difference in voltage due
to the leakage field. This means that
the direct connection is no longer effec-
tive, but it is as if there is a series
inductance between primary and sec-
ondary. This explains why leakage
inductance can be regarded as a series

inductance instead of a shunt induct-
ance.
Now, when we take the equivalent

circuit for the high-frequency end and
rearrange it somewhat, we can see that
it reduces to a resonant circuit in
which the source resistance connected
to the primary is a series loading re-
sistance in the tuned circuit, while the
shunt resistance connected across the
secondary is a parallel loading resist-
ance. This means that reducing the
secondary shunt resistance will load
down the circuit, reducing any tendency
to peak, while increasing the primary
source resistance will have the same
effect. Alternatively, reducing the pri-

mary source resistance will increase
the tendency to peak.
From this we can sec that connect-

ing a resistance across the primary
will raise the high-frequency response,
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while connecting it across the secondary
will drop the high-frequency response.
This fact can prove quite wusgeful in
juggling the response at both ends so
we get the required combined overall
response.

Fig. 2 shows a typical series of
response curves for different degrees
of loading. In this we have not distin-
guished between loading effected by in-
creasing the primary source resistance
or by adding additional shunt resist-
ance across the secondary. Under some
circumstances this choice will make a
little difference in the shape of the
response—shifting the peak frequency.
But this is a complicated matter to
calculate precisely and it is better to
leave it out of the present discussion.

Line-to-grid once again

Let’s go back to our line-to-grid
transformer that had a 3-db loss at 20
cycles when the source resistance was
600 ohms. Reducing the primary resist-
ance to 150 ohms—easily achieved by
some suitable matching pad—might
cause a peak at the high-frequency end

Fig. 3—Adjusting the response of an in-

put transformer by changing circuit

values. R and r represent basic circuit
values and not actual resistances.

Curve r R

AA 6002 infinity

BB 1500 infinity

BC 3000 30,0005

BD 2000 60,000
because the resonant circuit consisting
of the leakage inductance and sec-
ondary capacitance would be insuffi-

ciently damped. Assuming we have a
10-to-1 stepup ratio and that originally
no secondary grid resistance was con-
nected, we might compromise by using
a 300-ohm resistor on the primary,
together with a 30,000-ohm resistor on
the secondary. This will transfer back
to the primary as another 300 ohms
for the bass response effect, and the
result at this end will be the same as
a total ecircuit resistance of 150 ohms.
It will also load down the high fre-
quencies instead of causing too much
peak. Maybe it will load the high fre-
quencies down too much. If this hap-
pens, maybe 200 ohms as a primary
source resistance, together with 60,000
ohms on the secondary, would give a
satisfactory response.

A possible set of response curves for
these conditions is shown in Fig. 3.
These should not be taken to be indica-
tive of a response for any particular
audio input transformer. They just
show the way adjustments may be
made by using different combinations
of circuit resistance.
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Fig. 4-a—Equivalent circuit of an in-

put or interstage transformer for high-

frequency response when interwinding

capacitance interacts with leakage in-

ductance as well as secondary winding

capacitance; b—the kind of response
caused by circuit a.

Now let’s consider what interwinding
capacitance can do. If the primary
impedance is low, say less than 600
ohms, the whole primary may be re-
garded as effectively grounded in com-
parison to the high secondary imped-
ance. This means that at any frequency
within the audio range, the capacitance
between primary and secondary may
be regarded merely as contributing to
the total effective secondary capaci-
tance. On the other hand, if the primary
impedance is relatively high, say 600
ohms or higher, interwinding capaci-
tance canunot necessarily be ignored.

As mentioned earlier, the safest way
is to arrange that the interwinding
capacitance has no effect on the re-

sponse. This is done by grounding
(ac-wise) the parts of each layer
adjacent to one another. Now, any

capacitarce between primary and sec-
ondary is virtually between two points
both at ground potential and, as there
is no audio voltage on either of them,
there cannot be any transfer across
this capacitance.

If this precaution is not followed,
there will be some capacitive transfer
between primary and secondary. At the
high frequencies, the phase angle of the
currents passing through this transfer
capacitance may oppose the phase
angle set up by the leakage inductance
in the regular inductive transfer. This
means that we have a virtual series
wavetrap circuit without an equivalent
network, as shown in Fig. 4. The result
of this i= a response with a dip in it.
However, some ways of connecting the
windings will result in a different
phase relation so the current due to the
normal transfer, with its leakage in-
ductance, is additive to the capacitance
transfer circuit. The effect is exactly
similar to a change in the values of
the effective leakage inductance and
shunt capacitance. The shape of the
resulting response will be similar to
that already discussed, but as if the
transformer electrical constants were
changed slightly. But we do not know
what the constants are supposed to be

APRIL, 1960

f

T ERANCEMEN .

" See your Parls.
: Distributor

SAVE TIME .. . SUBSTITUT

THE SENCORE WAY

SENCORE H-36 —THE ‘‘HANDY 36"

36 most-often-needed resistors and capacitors, for fast,
easy, direct substitution in all circuits, @ Eliminates
searching for replacement components for test pur-
poses. ® Avoids unnecessary unsoldering and solder-
ing—no more solder mess, ® Pays for itself the first
month in time saved. @ Flick of a switch instantly
selects any one of . . ,

24 RESISTORS from 10 ohms to 5.6 megohms

10 CAPACITORS from 100 mmfd to .5 mfd

2 ELECTROLYTICS, 10 mfd and 40 mfd 75
DEALER NET....ovvvvennnnnnn. ........12

Substitute for Electrolytic Capacitors

SENCORE ES102 ELECTRO-SUB

Usable from 2 to 450 volts, D.C,

Contains 10 eiectrolytics from 4 to 350 mfd. Select
the correct value with the flick of a switch. Features
automatic discharge, surge protector circuit. Prevents
accidental “*healing” of capacitor being bridged. Com-
pletely safe—no arc or spark when connecting 95
or disconnecting. DEALER NET........... 15

Substitute for Fuse Resistors During Repair

SENCORE FS3 ''FUSE-SAFE"
CIRCUIT TESTER

Instantly tells you whether or not it is safe to replace
fuse resistors, fuses, or circuit breakers. Separate red
and green scale for each commercially available fuse
resistor used in radio and TV. Eliminates guesswork
and wasted time. Aiso handy for wattage checks 95
up to 1100 watts. DEALER NET......v00ees 8

¢ - a P

Substitute for Bias Batteries During Repair

SENCORE BE3 ''ALIGN-O-PAK"

Completely isolated DC supply, with less than 0.1
ripple. Eliminates messy batteries in TV service work.
Handy for alignment, AGC trouble-shooting, or
checking gated sync circuits. Just dial the voltage you
need, 0-18 volts, positive or negative. Covers all
voltages recommended by TV set manufacturers. Size,
315x4Y5x134”. For 110-120 volts, 60 cycle AC. 85
DEALER NETuuvivvrsaeranerenensneennns 4

UNIVERSAL TV JUMPER CORD

Fits any set from back to chassis.
Box has male and female plugs for
additional power source, sol- 95
dering, etc. DEALER NET 1

Now!

SENCORE |
]

Yime Savars

SENCOR

ADDISON 2, ILLINOKS

SUPER MAGNET SUPER SAVING!
Buy this Llitle Glant Sh

mignet, mMost power- ;

ful made, a sensation- 3

al bargain! The low ;)=
price of §1.95 is less f T
than 5004 of what | F
you'd pay for this N
magnet. Experiment- AR
ers, hobbyists  wlil " 13
find hundreds of uses )
for this powerful 4 oz.
Alnico permanent
magnet. LIFTS 5 Ibs.
EASBILY. Limlited
quantiiy. Order sev-
eral todayv. Measures
1% % 11

Item No. 8 31'50

Special Bargain
(shp. Chgs. 10c)

ITEM NO.

$2.95

123

(Shp. Chgs. 10c)

HUDSON SPECIALTIES CO., 160 W. 14th St.
Dept. RE-4-60, New York 7, N.Y.

r
I I am enclosing full remittance for items circled
belaw. (Be sure to Include shipping charges.)
| 87 33 88 123

1]

Name

Please Print Clearly

Address

www.americanradiohistorv.com

250 POWER
TELESCOPE LENS KIT

Make your own high powered 6 ft.
telescope! Kit contains 2” diam.,
75” focal length,
ished objective lens and necessary
eye pieces. Magnifies 50x to 250x.
Fult instructions.

ground and pol.

AMAZING BLACK [ iGHT

250-watt uitra.vio-
fet Jight source.
Makes fluorescent
articles glow in the
dark. Fits any
lamp socket. For H
experimenting, en- §
tertaining, unusual

! ??.f.: '_ Jl

lighting effzcts. -
Ship. wt. 2 Ihs.
ITIEDM NO. 87 $2'95

(P. P. & Hdlg. Chus 35¢)

. WATTHOUR METER

Leacing makes—rec- o dition-
ed, ldeal for traile parks.
100-110 volts, 60 c:des, 2«
wire A.C. 5 amp, Hes ry metal
case 8'%2” x 64" x . Easy
to install. Ship. wt. 14 1bs.

ITEM NO, 33
NOW ONLY 54 ‘.50
(P.r. & Hdig. Chys. $1.28)

103


www.americanradiohistory.com

*
(X))
AI.I.-AMER/}‘AN KITS
w

... EVERY PART AMERICAN MADE
Complete with easy ossembly instructions.
Avoiloble in Kits only, not sold in stores.

Madel
TR-1

735

SIX R %,
TRANSISTOR RADIO =

Fun to build . . . a pleasure to hear. No
dangerous high-voltage . . . it’s battery
powered. Even a child can hook-up the

all-transistor circuits. Place it any- @&

where , . . play it anywhere. Beautiful
all-wood cabinet and perfect sound
from full-fidelity 4” Alnico PM Speaker
enhances any room. 9"x6"x4% ”. Order
Model TR-1.

Madel PP-1

, 3-SPEED
FOUR TRANSISTOR

PORTABLE PHONOGRAPH }

Play records ANYWHERE . . . and
learn basic Hi-Fi with easy hook-up

rinted circuits. Plays for approx. 100 #
Ers. on 4 flashlight batteries. Full-fi- 3
delity speaker, balanced tone-arm, and &
special 5-pole motor insure big sound. &%
Adaptable for stereo. Plays 77, 10", or @i
12" records at 33%, 45 and 78 rpm %

All-leather case with hardware. Order
Model PP-1.

SIX TRANSISTOR

PORTABLE RADIO

Music, news, sports wherever you go

.. .and you can build it yourself. Easy #

assembly. No special tools, only solder- &
ing iron, needed. Special 6-transistor =
reflex printed-circuit for long distance [

tuning. 4 Alnico PM full-volume [
speaker. French-stitched tan leather-

B otte case. Size: 6Y4 "x2Y "x4}4 ". Order
Model TR-2.

MONEY BACK GUARANTEE
Money back if not completely satisfied.

WITH EVERY ORDER!
I Wire-stripper-cutter 1
| adjustable for ronge I
or wire gauges.
|

Send__TR-1 Radio Kits. | enclose $23.95 ea.
I Send__ PP-1Phono.Kits. lenclose $34.95ea.
I Send__TR-2 Radio Kits. | enclose $21.95 ea.

I ADDRESS
' ary STATE —

| (_x Dept. O,
i

NAME

)

ALL-AMERIGAN KITS CO.1830 N. Sheffield Ave.
(/ﬁ Chicago 14, lil.

Gomn svm mx Sm ENE ENS AR EE MR SEA Em

104

AUDIO—HIGH FIDELITY

(the manufacturer does not publish
them).

Interstage transformers

These transformers are no longer
used as much as they were in the
earlier days of audio, but they some-
times form a useful phase splitter
because under some circumstances they
provide better balance and less distor-
tion than tube type phase splitters.
This may not be generally recognized,
but it is true.

For output stages where power is
required to drive the grid of the output
tubes, an interstage transformer (more
commonly called a driver transformer)
is almost a necessity (although there
are circuits that can dispense with it).
However, performance of a driver
transformer requires taking into aec-
count the effect of grid current
through the windings. This will be dis-
cussed in a further article because
there is not enough space here.

Sonle variations in the catalog way

INTERSTAGE TRANS

IIN
Rg Ce
Re
B+
Qa

—L8

:
Rq 4
PRIMARY 2

{

1

L

LOADING
RES

]

Fig. 5—A parallel-fed interstage or
driver transformer will have different
low-frequency parameters than the input
transformer of Fig. 1. Note the differ-
ent effect of the primary loading re-
sistor, shown dotted in (b), compared
with its ecffect on high-frequency re-
sponse shown in Fig. 1-c.

of listing interstage transformers
should be clarified before going further.
In the early days, the turns ratio of a
transformer was expressed to show the
electrical “advantage” gained by put-
ting it in circuit. Thus “3-to-1” signi-
fied that the transformer would deliver
three times the voltage developed at the
preceding stage’s plate to the following
stage grid. As long as interstage trans-
formers were used only to give stepup,
there was no confusion.

Then came power drive, with the use
of stepdown drive (or interstage)
transformers to provide the required
low source impedance for the output
stage grids. Logically the ratio is ex-
pressed with the number representing
the primary before that for the sec-
ondary. Thus 1.5-to-1 logically means
the primary has one and a half times
as many turns as the secondary. But,
according to the earlier school, this could
also mean a 1.5-to-1 stepup. So, in
the interests of consistency, the more
modern way of listing an interstage

wWww.americanradiohistorv.com

stepup transformer would be: 1:3.

So it happens that we may find some
lists showing 3-to-1 and others 1-to-3,
for the same basic product. This is not
all. It was recognized that a mniere
statement of ratio was not enough. A
microphone-to-line transformer and a
plate-to-grid interstage might each
have a 1-to-3 stepup ratio, but they are
far from interchangeable because they
use quite different numbers of actual
turns to accommodate radically differ-
ent impedances. So the next step, now
quite widely used, is to list windings by
impedance ratings.

For example, using this method, our
original 3-to-1 interstage, which can
also be listed as a 1-to-3 (more logically
the latter), can now appear with the
primary listed as impedance 10,000
ohms, secondary 90,000 ohms. This is
intended to convey that the primary is
intended to work in a 10,000-ohm plate
circuit. It does not indicate that the
secondary should be connected to a re-
sistance of 90,000 ohms, but that the
transformer will make the 10,000 ohms
source, due to the primary-connected
plate impedance, “look” like 90,000
ohms at its secondary terminals.

This is because the secondary voltage
will be three times the primary volt-
age, while any secondary current will
require a corresponding primary cur-
rent of three times the magnitude.
Thus the transfer changes effective
impedance by 3 X 3 = 9 times.

The interstage transformer which
does not have to handle power, but is
merely a voltage transfer device, is
essentially similar to an input trans-
former except that it may have to
handle somewhat higher levels. Also, a
good interstage transformer is parallel-
fed, to avoid passing a polarizing
current through its primary winding.
The circuit of the transformer we are
considering is illustrated in Fig. 5.

The equivalent circuit reduces to a
resonant circuit consisting of the cou-
pling capacitor and the primary in-
ductance. The source resistance, made
up of the ac resistance R. of the pre-
ceding tube in conjunction with the
plate coupling resistance R. as a
parallel combination, appears as scries
damping. The secondary load resistance
R., which is reflected through the
transformer turns ratio squared, acts
as shunt damping. Notice in this case
that, if a resistance were connected
across the primary instead of the sec-
ondary, it will still have the same effect
on the low-frequency resonant circuit
because it still acts as shunt damping
across the effective primary induetance.

Thus we have in this type of circuit
another way to adjust the high-fre-
quency and low-frequency response
independently so we can get the best
combined overall response. A resistance
connected in parallel with the secondary
will load down both ends of the fre-
quency response. A resistance connected
in parallel with the primary will lift
the high-frequency response and load
down the low-frequency response.

RADIO-ELECTRONICS


www.americanradiohistory.com

AUDIO—HIGH FIDELITY

INTERSTAGE TRANS

S

¥ig. 6—The method adopted for flatten-
ing the overall response in two inter-
stage-conpling transformer cireuits.

RESPONSE-DB
o

Trans-
Curre former Rl R2 R3
AA 1 6.5002 infinity 470,000Q
BB 1 6,500 15.0002 470.0000
CC 2 7,700  infinity 1 megohm
DD 2 4,400 infinity 220,000

Note that in each case R1 is the equiv-
alent of R, and R, of Fig. 5-a, in paral-
lel.

This takes care of quite a wide range
of variations, but suppose we happen to
want to lift the low-frequency response
and load down the highs. At first sight
it seems we do not have a combination
that wili produce this effect. But in
practice this is not difficult to achieve.
The approach is to reduce the source
resistance on the input side to coupling
capacitor C., by shunting down the
plate coupling resistor or altering the
operating conditions of the tube so its
effective ac resistance is lower. In doing
this be careful not to run into overload.
This will lift both ends of the response
somewhat. Now, by loading the sece-
ondary side of the transformer the
loading effect on the high-frequency
response will usually act more rapidly
than it does on the low-frequency re-
sponse. In this way it is usually pos-
sible to lift the low-frequency response
and pull down the high-frequency re-
sponse. If this method does not work,
the only alternative is to try a different
value for the coupling capacitor, or a
different transformer. Fig. ¢ shows re-
sponse curves with different combina-

tions of resistance connected in the
circuit of Fig. 5.
Output transformers

This is ditferent from the other

transformers we have considered so far
in that it uses a stepdown instead of
stepup ratio. The primary is the high-
impedance winding, while the secondary
operates at low impedance. Normally,
modern output transformers are di-
rect-coupled because they use push-pull
circuits, and the only components in
the primary circuit contributing to low-
frequency response are the plate re-
sistance and the transformer’s primary
inductance.

The capacitance effective for the
high-frequency rolloff is the primary
capacitance, and the resistance provid-
ing series loading for the effective high-
frequency resonant circuit is the load
resistance. The resistance providing
shunt loading is the ac resistance of
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TV sets.
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Sencore has simplified trouble shooting rectifiers and
diodes with this unique substitution unit. The RS106
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rectifier or diode should be replaced. No guess work, no
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RECTIFIER TROUBLE-SHOOTER
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SELENIUM RECTIFIERS Substitates for al t'pes
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SILICON RECTIFIERS. Types found in mazy “ew

SINGLE DIODES. With exception of some mscdd in
high frequency circuits.

DUAL DIODES. Types used in sync Discrimin:.tor
circuits. Third test lead is provided for center connect on.

« Rectifiers & Diodes
at vour finger tip: for
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« Protected by 149 amp,
Slow Blow Fuse.

soldering mess, no time lost. The RS106 actually costs

less than having loosc rectifiers and diodes in the shop
for testing and is worth many times more.
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Ask your Distributor to show you the RS106.
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CONVERT TO COLOR TV

COLOLDAPTOR—% su2le 10-
tube ¢ renit and rofac 1z color
wheel vonverts any ¢ 7 P& W
to receive comgatible color
COLOLDAPTOR — L. ily at-
tached to any TV s, 1Des not
atfect normal  aperat otten
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Complete hooklet—gives thcory of opera- S' 95
tion, all construction dctails, schematic,
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Delay Line, Crystal, Color Filfer:

Up to 14~ 17 and

Sets— $] 9.95 Larger sz 3.95

Other Kits, Wired Chassis, Motors Available

COLORDAPTOR Binte Park, Gaiit
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CHALLENGE

this is ALLIED's
exclusive new

KN

A PRODUCT OF ALLIED RADIO

stereo
magnetic cartridge...

it sells at *16%

and we say it will equal
or outperform cartridges
selling at far higher cost

HIGHLIGHTS:

e 4-Coil Moving Magnet Design

e Precision Diamond LP Needle

e Record-Saving Low Dynamic Mass
e Front and Back Mu-Metal Shield

The KN.500 features high compliance,
wide.-range response, low distortion.
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transformer needed. Effective mass at
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20,000 cps. Has .0007" diamond needle
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enjoy this RISK-FREE proof:

Try the KN-500 Cartridge on our 15-day
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or we refund your money!
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the tubes. This is just the reverse of
the input and interstage transformer.
But the response follows a similar ar-
rangement and Fig. 7 shows the actual
circuits together with the equivalent
circuits for low-frequency and high-
frequency rolloff, while Fig. 8 shows
the response produced by various values
of ac and load resistance.

Because of this functional transposi-
tion of the important circuit elements,
according to whether a transformer is
stepup or stepdown, it is customary to
use symbols that can be considered as
related to the high- and low-impedance
windings, rather than to primary and
secondary. This makes formulas and
charts more universally applicable.
Thus C, is the winding capacitance of
the high-impedance winding—secondary
of a stepup, primary of a stepdown.
The inductance labeled L, may be pri-
mary or secondary, but it is the “pri-
mary” inductance of the transformer—
that due to the magnetization of the
core.

Leakage inductance, which is due to
magnetic field leaking between wind-
ings, not through the core, is given the
symbol L.. This is a function of the
physical spacing between the two coils
(primary and secondary) and may be
given a value in terms of either one,
according to which circuit is used as a
reference for all the impedances asso-
ciated with the transformer.

Similarly C., occupying a similar
circuit position to L,, represents
equivalent interwinding capacitance.

This is not any capacitance you can
measute on a capacitance bridge or

OQUTPUT TRANS
Nt

N2 R

000
4

]
LEAKAGE INDUCTANCE

Ra

=Cp NZRL

L
c
Fig. 7—Output transformer: a-—practi-
cal circuit; b—Ilow-frequency parame-
ters; e—high-frequeney parameters. For
simplicity, only a single-ended trans-
former is shown, but a push-pull type
has preeisely similar equivalents.

very far without departing completely
from the operating specification in
other aspects. However, the effective
ac resistance of the tubes is controlled
by any feedback that is taken from the
plate circuit to some earlier stage in
the amplifier, and this effectively modi-
fies the apparent frequency response of
the transformer as well as probably
having an effect on the amplifier’s fre-
quency response due to the feedback
over the amplifier circuits.

Space has run out on this discussion
of audio coupling arrangements and we
are left with some points that still need

OUTPUT TRANS

Ok I}

Fig. 8—Variations in response of an output transformer with different values

of R, and Ri. (R, is the effective value of R, in Fig. 7-a, which may be modified

due to feedback.) These responses represent only the transformer-circuit response
and do not take into account other possible feedback effects.

Curve R, R,
AA 1,000 102
BE 1,0000 50
CF 1,0009 209
DF 500 100
EE 2,0000 109
meter, but is a measure of the effective  discussion: why frequency response

capacitive transfer between windings
due to the voltage distribution depend-
ent on the external connections (what
part of each winding is grounded).
In a well-designed, correctly connected
transformer, the quantity Cs is effec-
tively eliminated.

In practice, of course, the load re-
sistance that can be used and the ac
resistance that appears are determined
by the amplifier’s specification, and it is
not usually possible to adjust these

www.americanradiohistorv.com

changes with level, and how to control
this effect; the overall effect of feed-
back on the frequency response of dif-
ferent kinds of circuit, and the question
of high-frequency stability in different
kinds of tube coupling circuits. A way
of thinking this thing out, called the
interaction concept, helps considerably
in analyzing the situation and estimat-
ing a suitable arrangement. These
things will be discussed in a future
article. END
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CHASSIS-PUNCH CARE

To the electronics builder, a chassis
punch is probably as useful as his sol-
dering gun or his own two hands. And
like most all other shop tools, a chassis
punch requires a certain amount of care
if it is to lead a long useful life.

To protect my punches I cut felt

~«—DRAW SCREW

OIL-SATURATED
FELT WASHER
———

B80ODY
———

washers from an old felt hat, saturate
each with oil and slip one over each
draw screw as shown. The rest of the
punch is assembled as used just as
before. The oil keeps the parts lubri-
cated, makes the punch work easier,
and deters rust. A chassis punch is
relatively expensive, so I give mine the
care they so rightly deserve.—John A,
Comstocl:

SPAGHETTI INSULATES
SOLDER

When I have to solder live electrie
wires, I avoid the possibility of getting
a shock when the solder touches the
joint by insulating it with a length of
spaghetti. By slipping the insulation
over the solder, I avoid the unpleasant
experience of receiving an unnecessary
jolt.—Jokn Abram

PLUG ADAPTER

With the increasing popularity of
miniature mike connectors, I find an
adapter is needed to connect a standard
phono plug quickly and casily to a min-
iature mike jack.

The photo shows the extreme simpli-
city of the adapter. It is merely a min-
iature mike connector with the setscrew
and cord protecting spring removed.
The miniature mike connector fits on
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The missing link in TV service ..,

.E $S105 SWEEP CIRCUIT TROUBLE SHOOTER

IT'S A ...
UNIVERSAL HORIZONTAL OSCILLATOR. For direct s b~
stitution, INo wires 10 disconnect in most cases. Iraces trouble rijht
down to the defective component, Variable output from 0-200 vo S,
peak-to-peak.

HORIZONTAL OUTPUT CATHODE CURRENT
CHECKER. A proven method that quickly checks the condition of
the horizontal output tube and associated components, Adaptor sod et
prevents breaking wires, Easily replaceable Roll Chart gives all necessiry
pin, current and voltage data.

UNIVERSAL DEFLECTION YOKE. A new. simple way to dei -r-
mine yoke failure accurately—without removing yoke from picture tu e,
Merely disconnect one yoke lead and substitute. 1f high voltage (als0
bright vertical line) is restored, TV yoke is defective.

DYNAMIC FLYBACK TRANSFORMER CHECKER. Mer Iy

HORIZ. VERT. flip switch to “Flyback Check™ and meter will indicate condition of
oP O.P. flyback transformer, in degrees of horizontal deflection. Extremely sens -
STAGE STAGE tive and accurate; even shows up one shorted turn on flyback.

I I
HORIZ. VERT.

VOLTMETER. For testing bootstrap, screen and other voltag ‘s
FLYBACK oP Direct-reading voltmeter, 0-1000 volts.

XFORMER] |XFORMER UNIVERSAL VERTICAL OSCILLATOR. Checks oscillat r,
I output transformer and yoke. Merely touch lead to component a:d

HORI% DVERTC check picture on screen,
DEFLEC, EFLE . ir
YOKE YOKE Size, Tx6x314". Wt. 4 ibs.

DEALER NeT 42°

S ENCOR

ADDISON 2, ILLINOIS

For 110-120 volts, 60 cycle AC,

See Your Parts
Distributor
NOW!

PHOTOGRAPHS

RADIO-ELECTRONICS can use good photographs of service berchas,
service shops, high-fidelity audio layouts, and any other interestirg : nd
original radio-electronic devices.

We will pay $7.50 each for good professional photos or equivalent, s it-
able for reproduction.

Full information on subject photographed will increase their acceptahil ty.

The Editor, RADIO-ELECTRONICS o 154 West 14th St., New York 11, N. Y,
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TRY THIS ONE (Continued)

NO CLIPS OR WIRES
TO MESS WITH

TRANSISTORIZED
SIGNAL TRACER

the miniature mike chassis unit in the
usual manner and the standard phono
pin plugs onto the end of the mike con-
nector.

A standard phono pin plug makes a
snug fit on the end of a miniature mike

L]
SIMPLY PRESS SWITCH
® o on position &..... begin signal

® tracing;... by probing into circuit.
b d

SU"ABLE FOR VIDEO TRACING
& Buzit transmits many harmonics
¢ from AUDIO TO VIDEO RANGE.

o FITS THE POCKET LIKE A PEN
o OPERATES ON TWO PEN LIGHT o ¢8_’£ o

BATTER'ES .. Complete with Batteries
Noed for troulle chooting

o @ — /
L J
AF CIRCUITS 'If CIRCUITS  RF CIRCUITS L
»
»
«

connector. When you push the phono
plug onto the end of the mike connector,
the pin on the phono plug contacts the
eyelet in the front end of the mike con-
nector. This makes a good temporary
connection as long as you don’t pull
too hard on the phono cord.

The miniature mike chassis shown in
the photo is a Switcheraft Mini-Con
5501MP. The miniature mike connector
is a Switcheraft Mini-Con 5501F.—Art
Trawffer

RENEW PANEL MARKINGS

The depressed markings used on the
Simpson 260 and Hickok 455 multi-
meters arve typical of many instrument
panels. These markings can be easily
restored to a brand-new appearance.

Buy a china marking pencil. They
come in several colors. Red and white

WY MODEL BZ1

WORKMAN
VIDEO  CONTINUITY CHECKS

Kk roduts, Snc.
)
SPEAKERS -ETC

SARASOTA, FLORIDA

HERE’'S HOW TO GET YOUR
START in Radio-Electronics!

Fill in coupon for a FREE One Year Sub-

/ The most are best for electronic instruments.

- important Warm the instrument panel slightly

B, - under a 100-watt electrie lamp and rub
BASIC 1

! training of all! P N ouwen I markings t

i ECTR'C the pencil over the panel murkings to

!EL oo No matter what xou want | fill the letters. Rub off any excess on

': ! this Lig 390 pare BASIC | the panel with a piece of tissue paper.

A l‘:rlntg“fffl“‘?m ‘"L?i'"'(‘iu 1| This technique also works on engraved

4 Yo .

s down-to-carth  training  you name DlatOS.—Etlwm Boly
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o standing. You I Know what Do you carry a plumber’s force cup

what about circuits. comypo-
nents, and cquipment, foery
detail of clectric-electronic
procedire and operation il
be far cleaver to von tha
cier hefore.

DBASIC FELECTRICITY
covers the entive W from
cnrcunc and currents to polvphase and ,hone
principles . . . from tubes {ransistors
from batteries. instruments and mosxsarements
motors. generators, transformers and all the rest.
More than 300 pictures and set-np diagrams make
things doubly l|( r. Then. to top off vour bhasic
training, it inchedes an easily understood 61-page

understand
circuits—
components—
equipment!

|

in your toolbox to ease the removal of
a TV's safety mask? Many technicians

SCREEN-DOOR PULL

scription to OLSON RADIO'S Fantastic Bargain
Packed Catalog — Unheard of LOW, LOW.
WHOLESALE PRICES on Brand Name

INTRODUCTION TO ELECTRONICS. Read \

it for 10 davs at our risk! SUCTION CUPS

Speakers,  Changers,  Tubes, Tools. Hi-Fi's, 10-DAY FREE EXAMINATION
Sterco Amps. Tuners and thousands of other
Electronic Bargains. i' ————————————————— |
Dept. RE-40, RINEHART & CO., Inc. |
M e - | 232 Madison Ave., New York 16, N.Y. [
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\ I 10-day '”(‘( 13nnm tion. I T 11);\'”1)1,01\ 1 \t\l\b n'hu\ l i
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1f vou have a friend interested in LI((‘E{()DIL‘ | money-back quaraniee.) l | do. A force cup works \\'0”, but it
send his name and address for a FREE sub- | A
scription also. - | | wastes a lot of valuable space in your
| Mame=- | | toolbox. For a smaller unit, try the
O L s O N R A D l O | Address |  simple gadget shown in the drawing.
CORPORATION ‘ ‘ | It's just a couple of car-rack suction
: City, Zone, State......... | cups attached to a screen-door handle.
706 S. Forge St., Akron 8, Ohio | OUTSIDE U.S.A. £7.00 cash-10- g mone-back guarantee : | —ICZ!/de A. Compton END
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SAVE

THIS EASY

THE TIME

Make Twice The Profit! & . Tmub::_;:ooﬁ

19

e Ty

POINT-TO-POINT
DIRECT VIEWING

TELEVISION

ANALYST

NEW Model A107
DYNA-SWEEP

g &L ﬁ CIRCUIT ANALYZER
L 6« @3 o Saves many hours of service work.

Provides vertical and horizental

sync and driving pulses that enable
@ @ you more easily and quickly to
check out every stage in the sync

® ©® ¢ ~] and sweep sections of a telewision
> receiver.
® 0oeo ®9

Tracks down troubles in the horizontal and vertical output Creuit
including defective output transformer and yoke; checks for shorted
turns, leakage, opens, short circuits, and continvity. Includes unique
high-voltage indication. Eliminates trial ond error replacements.

Model A107 Dyna-Sweep. Comparion unit for use only with
B&K Model 1075 Television Analyst for driving source.

Net, $54.95
Model 1070 Dyna-Sweep. Same as Model A107 but has
its own horizontal and vertical driving pulse, and is used inde-
pendently of the Model 1075. Net, $74.95
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MODEL 1075

TELEVISION

ANALYST

New Technique Makes TV Servicing
Easier, Faster, More Profitable

Thousands of service technicians already sav
thousands of hours every day with the amazir g
Bs&K TELEVISION ANALYST. Enables you to irject
your own TV signal at any point and watch t e
resulting test pattern on the picture tube itse
Mazkes it quick and easy to isolate, pin-point, and
correct T'V trouble in any stage throughout the
video, audio, r.f., i.f., sync, and sweep section of
black & white and color television sets—inclufing
intermittents. Makes external scope or wave-fc-m
interpretation unnecessary. Enables any servic-eman
to cut servicing time in half, service more TV sets
in less time, really satisfy more customers, an:l
make more money. Color generator provides
both rainbow pattern and color bars.

MODEL 1075 TELEVISION ANALYST. Complete with stindard
test pattern, white dot, white line, and color-bar
dide transparencies, and one clear acetate. Net, 52 7995

See your B&K Distributar or Write for Bulletin ST24-E

BaK MANUFACTURING
1801 W. BELLE PLAINE AVE « CHICAGO 1
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EMC advances in Audio and Test
Equipment — by far the Best Values
obtainahle in Wired or Kit form.

EMC Mode! 801
RC Bridge and
In-Circuit
Capaclty Checker

new comprehen-
s:ve resistance and =
capacity checker. It
measures condens-
ers for actual value,
leakage, and power
factor. In addition it
measures condensers
while still connected
in their original cir-
cuits for opens, shorts or intermittents.
Model 801 Wired ...... $38.95 — Model 801 Kit ... $24.95

EMC Mode! 802
Signal Tracer

and Generator
Generates its
own audio, IF
and RF signal for
tracing. Uses
both a magic eye
tube and a

speaker for sig-
nal detection.
Checks noisy
components.
Checks and compares magnétic, ceramic and crystal
cartridges. Supplied with two shielded audio probgs a;g
38.!

RF crystal demodulator probe, Model 802 Wired ....
Model 802 Kit ... $24.95

EMC Model 107A
Peak to Peak
Vacuum Tube
Voit-Ohm
Capacity Meter

6” meter cannot burn
out — entirely elec.
tronic. Measures peak
to peak AC voltages to oy
2800 volits in 6 ranges. : =

Measures capacity in 6 ranges from 50 .*.‘
mmfd to 5000 mfd. Measures resistance X

in 6 ranges from .2 ohm to 1000 megs. Measures DC volts
to 1000 volts in 6 ranges. Input resistance 16.5 megs.
Model 107A Wired . .$51.40 — Mode! 107A Kit ... $36.50

EMC Model 214 Stereo Amplifier

A compact, highly attractive dual 14W ampli-
fier with built in preamplitiers having 56 watts peak

power output. Has rumble filter and contour control
switch. Extremely low distortion and noise level. It can
be used as a 28 watts (56 watts peak) monaural amplifier
or as a monaural amplifier so arranged that one pre-
amplifier is used to drive the internal amplitier while
the other preamplifier is used to drive any existing mon-
aurai amplifier,

Model 214 Wired ... $106.80 — Model 214 Kit ......$68.90

.--------------“’e-

. Yes, tell me more, send me FREE a detailed

. catalog of the Complete EMC Line.
NAME .
STREET e

& o . STATE

. EMC Electronic Measurements Corp.
625 B'way, New York 12, N. Y.
Ex. Dept, 370 BROADWAY, New York 13, N. Y.
l--------------
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SQUELCHED CARRIER
CURRENT

Patent No. 2,632,812
John R. Cooney, Waldoboro, Me.

In carrier-current signaling, messages are
carried along power lines. This svstem includes
a squelch. Receive-transmit switch S2 is shown
in receive position. Of the two transmit posi-
tions, one is equipped with a spring return for
momentary use.

Signals from the line pass through C1 and
appear across transformer TI1's primary. The

A 50B5
A

lower secondary is grounded during receive and
V1 acts as a diode detector.

Potentiometer R1

CONTROL
LEVER

TCl

Jranspace

— b channel
Citizens’ Band
radiophone

You get every top feature in a TRANSPACE — the set that gives you the full possi-
bilities of Class “D."”

Six-channel operation. Choose up to 6 channels, by means of an illuminated front
panel selector. The dial is direct reading — no interpolation needed.

Three-way power supply — operates from 115 volts ac, 6 and 12 volts dc. Only
one Transpace Model for car or home.

Maximum legal power — a full 3 watts RF output.
37 db selectivity.
Full 100% modulation, plus adjustable squelch and automatic noise limiter.

One-microvolt sensitivity for maximum reception...

No retuning — the Transpace maintains full sensitivity and power output when you
switch channels.

Rugged construction—withstands the roughest mobile use.Super-tough vinyl finish.
Immediate delivery from stock. Write for literature and name of local dealer.

INC.,

12902 Foothill Boulevard  San Fernando, California

RADIO-ELECTRONICS
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the secret’'s in the circuit!

273 onme mAUY

newl s .

© Solderless radiation-proof 75 ohm coaxial fittings

© Exclusive B-T 300 ohm “No STR:P” terminals. Patents
pending.

© Low-pass coupling — 54 to 108 mc.

0 Premium frame-grid circuitry for minimun. noise
and maximum gain — 23 db (15 *imes.)

© Operated at less than 50% of maximum plate dissipa-
tion for maximum tube life.

@ High-pass signal takeoff — 174 to 216 mec.

BLONDER-TONGUE
all-channel tv-fm amplifier
model HAB only $6950 ..

LOW TV BAMD & FM

@ Solid state rectifier for longer life.

0 Dual filtering network for stable, hum-free oper-ation.

© Low cost operation, draws only 0.24 amps.

(@ Power transformer isolates unit completely from
power line.

m Paralle]l heaters for simplified servicing.

® Separate high and low bands of amplification con-
sistent with maximum gain and wide band response.

*U. S. Patent 2,761,023—triode neutralization circuit

Available at parts distributors, for further information write Dept. RE-4.

st| BLONDER-TONGUE LABORATORIES INC.

9 Alling Street, Newark 2, N. J. » Phone: MArket 2-8151
In Canada: Telequipment Mfg. Co. Ltd., London, Ont. Export: Morhan Export Corp., New vork 13, N. Y.
hi-fi components « UHF converfers « master TV systems « industrial TV cameras « FM-AM radios

APRIL, 1960
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U S PATENT 2 775 30 There are hundreds of United States
oS ] ] Patents on loudspeakers. Most of them

relate to minor improvements; a few have changed the face of the speaker industry.

AR’s patent on the acoustic suspension speaker system has had far-reaching effects. A very large number
of speakers has been produced under the patent by AR and its licensees, and speaker design in general
has been given a new direction. In our opinion this patent has proved to be the most significant
issued in the speaker field since 1932, when Thuras was awarded a patent on the bass-reflex enclosure.

The basic idea of the acoustic suspension system is that the speaker works against an elastic pillow of
air sealed into the cabinet instead of against mechanical springs of its own. This design makes possible
vastly improved bass reproduction (particularly from the point of view of lowered distortion), and
simultaneously dictates small cabinet size.

The acoustic suspension principle is now used in four AR models—the AR-1, AR-2, AR-2a, and

AR-3, priced from $89 to $225. We invite you to listen to these speakers at your dealer’s, or, if you
live near New York City, at the AR Music Room in Grand Central Terminal.

Literature on AR speakers is available for the asking.

ACOUSTIC RESEARCIHI, INC.

24 Thorndike Street Cambridge 41, Massachusetts

MILLER
FM high fidelity tuner

—top performance
at a moderate price

Miller has designed every quality feature into this tuner, to bring you big value.

MODEL 580

There's a tuned R.F. stage for good image rejection. There’s ultra-stable per-
meability tuning. Dual limiters provide maximum noise control. The oscillator
stage is completely shielded to maintain radiation well below FCC requirements.
Tuner has AFC with defeat control, and cathode-follower audio output. Multiplex-
ing outlet provided.

SPECIFICATIONS: A six-tube unit, it has a tuning range of 86 to 110 Mc.
Typical sensitivity is 1.0 pv for 20 db quieting; 2.1 v for 30 db quieting. Typical
selectivity: 200 kc at 6 db. Frequency response: 15 to 25,000 cps. Distortion
is less than 15 % at rated output, and warmup drift is negligible. Size: 9” wide,
4” high and 7” deep.

Model 580 — in attractive 2-tone cabinet .... PRICE: $69.50
Model 579 — sub-assembly only, completely wired .... $37.50

Write for literature and name of nearest dealer.

J. W. MILLER COMPANY
5917 South Main Street, Los Angeles 3, California
Manufacturers of Quality Radio and T)] Equipment Since 1923

www.americanradiohistorv.com

PATENTS (Continued)

is the volume control. With no signal, point B
is at ground potential and there is no bias on
V2. It conducts, generating a large drop across
R2" to lower V3’s screen voltaze. The tube
blocks and mutes the speaker. A signal makes B
negative to block V2. Full screen voltage ap-
pears at V3 and the signal is heard in the
speaker.

When transmitting, the speaker acts as micro-
phone. The audio goes through T2, C2 and V3,
V4. 'I'8’s primary is the modulation choke. V1
oscillates because of feedback between upper and
lower secondaries of TI1.

Fig. 2

Fig. 2 shows why the c¢ircuit can distinguish
between voice and noise. Noise pulses are mo-
mentary and decay rapidly. During noise, I
goes negative for short intervals only, so V2 con-
ducts to some extent. The waveforms of IMig, 2
are shown for points A, B, C.

SIMPLIFIED STEREO
Patent No. 2,904,632

Sidney E. Levye White Plains. N. Y. (Assigned 1o
University Loudspeakers. Inc.. White Plains. N. Y.)

Most stereo listeners have noticed that low
frequencies are not directional. It is difficult—
in a room of ordinary size—to determine the
direction from which they come. It is therefore
suflicient to use a single low-frequency speaker
or woofer. T'reble notes are more directional, so
two tweeters must be used for stereo.

In the diagram, 8Pl is the woofer. It is

SP3

LEVEL
CONTROL

¥ HIGH-PASS
FILTER

AMPLIFIER B

LOW-PASS
FILTER

LOW-PASS
FILTER

AMPLIFIER A

HIGH-PASS

wound with two voice coils, one for each ampli-
fier. Note the low-pass filters.

The tweeters, SP2 and SP3, are energized
through high-pass filters, each reproducer being
connected to a separate amplifier.

This produces a stereo system using only a
single woofer. Since these speakers are much
larger and more expensive than tweeters, the
saving is considerable. (The system has been
commercialized under the trade name Trimen-
sional.) END

RADIO-ELECTRONICS
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NEW ke

“TUBES o

i
CONDUCTORS

UT for a couple of transistors and
group of diode rectifiers, vacuum
tubes 1rule this month’s column.
There are octal and 9-pin minia-
ture vertical amplifiers and oscillators;
and a couple of 23-inch picture tubes.
2N337, 2N338
Two high-frequency silicon n-p-n

transistors that can be used as af or rf
amplifiers or in high-speed switching

COLLECTOR

BASE

EMITTER

2N337,2N338
circuits, are grown-junction devices
with a dittused base. Both are suitable
for insertion in printed boards by auto-
matie equipment.

Maximumn ratings of these G-E tran-

sistors at 25°C are:

Veso 45
Veso |
Ilc {ma) 20
Pc (mw) 125
Electrical characteristiecs at 25°C
are:
2N337 2N338
hie (current transfer ratio)
Yea =20 le = | ma,
=1 "kc) 55 99
f.o (alpha cutoff frequency)
(Vee = 29, le = 1 ma)
30 me 45 mc
hee {Common-emitter current gain)
(Vee = 5, lc = 10 ma,
f=1kej 35 75

10EG7

This double-triode in an octal base has
dissimilar sections. A medium-mu sec-
tion is intended for use as a vertical
deflection oscillator while the sccond

section has a low mu and is intended
for use as a vertical deflection ampli-
fier. The tube has a 9.7-volt heater rated
at 600 ma. It has an 11-second controlled
warmup for use in TV sets using series
heater strings.

APRIL, 1960

mobEL 550

DYNA-QUIK

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

Greatest value for professional servic-
ing! Provides 52 tube sockets to iest
with labora-
tory accuracy. Measures true dynamic
mutual conductance. Quickly detects
weak or inoperative tubes. Sells more
tubes. Saves call-Dacks. Makes more

more tubes faster, casier,

money for you every day.

Tests Each Section of Dual-Section Tubes Separately

Completely tests each tube in seconds. Checks
average TV set in a few minutes, in home or

shop. Checks tubes for shorts, grid emission, gas
content, and leakage. Shows tube condition on
“Good-Bad" scale and in micromhos. No multiple

switching. Quick-reference

panel and handy chart.

bronze contacts. A real
professional instrument for only

listings on socket
New tube reference
charts regularly made available. Patented

automatic line voltage compensation. Phosphor

‘N9

See your B&K Distributor or Send for Bulletin ST24 E

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE « CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. * Export: Empire Exporters, 277 Broadway, New York 7, ]

CODE

I have been
teaching Code
for furty vears
and 17 know
that before

ode vou

must first
learn the Code
alphabet ac-

cord l ng tao
BSOUND. Dot |~h
is nul AL Th
SOUND r(hult!llL
from dotdash js AL
Regardiess  of  dis.
couragling experience to the contrary learning Code is

extremely easy and simple It does not have to he
third degree punishment. \l\ antomatie transmitter
is really automatie. You select in a matter of seconds
just s few letters, an entire lesson. any number of

the seven lessons on cach record or the enthe record
and there no stapping or chan
wlll agree that it Is a most marvelous method.
send you the full story.

R. G. Miller, TELEPLEX CO.
739 Kazmur Court, Modesto, Calif.

ging anything You
Let me

www.americanradiohistorv.com

ADD TO YOUR INCOME |
Learn at Home to Fix

APPLIANCES

Tester Furnished-No Exdro Charge.
National Radio Insmuw trims you
at home. Every service cus-omer is
worth more when you ran fix his
electrical appliances. Mail toupon
for Lesson and Catalog.

Nuﬁonﬂl Radio Inst., Dept. FDO, Washingtan 14,D.C. i

I Please send me Electrical Appliance Sample Less m and
l Catalog FREE (No salesman will call).

I Name
| Address
City

FREE
SAMPLE
LESSON
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WALTZ ME AROUND AGAIN, WILLIE! -

f A phrase simed for increasing your iy
- Since the gelgimal equipmant manufacturar de-
GXFORD SPEAKERS e mands speakars to the most exacking electrical

. characteristics . . . and damands OXFORD . ;|
B L B i o e WHY DON'T YU Dxford, major supglisrs for
Y meplacamant. original equipment provides the finest replace-

menk speakers for any and every appllcation.
Our cotolog ir availobis spon ragquest. A comglats lina for your every nudn.p

OXFORD Components,
A Division of Qxford Electric Corp.

556 West Monroe 5t., Chicago &, lllinois

Oxford Speckers ore availoble from
recognired electronic poris distribubars,

TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

Get practuical traming in New Shop-lubs of Coyne
Prepare for a better job and a suceessful future in a
top opportunity field. Advanced education or pre
vious experience not needed. Employment service to

graduates

Enroll NOW—Pay Later
I’ nance PI’lan and Easy Payment Plan. Also iart
Tiwe imployment help for students

FREE BOOK Clip coupon or write to address

below for Free IHustrated Book
“Guide to Careers”—Describes all training offered.
No obligation and No Salesman W ill Call. Act NOW.

B.W. Cooke. Jr.. President CHARTERED

NOT FOR PROFIT
Established 1899
1501 W. Congress Pkwy,
Chicago, Dept. 40-SC

“Hold it, honey lamb. T found e T e e

COYNE Electrical School
the JENSEN CARTRIDGE!” | 1501W Congress Pkwy.. Chicago 7. Hl.
| Dept. 40-5C
Send FREE book "'Guide to Careers' and details I
I of all training you offer. However, I am especially
interested in:

| O ey (] TELEVISION [J BOTH FIELDS |
I NAME I
I ADDRESS

lcrry.oonnn,

L e e e —— — A — — — — — — — — — —
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NEW TUBES & SEMICONDUCTORS (Cont'd)

Design maximum ratings of this Syl-
vania tube are:

Osc Section  Ampl Section

Ve 330 330
Ve (pos pulse) = 1,500
Vs (neq pulse) 400 250
Pe (watts) 1.5 10
Ik (av ma) 22 50

(peak ma) 77 175
Rs (self-bias)

(megohms) 2.2 2.2
Average characteristics are:
Ve 250 150
Ve — 1t —17.5
lp (ma) 5.5 45
gm (#mhos) 2,000 7,500
p 17.5 5.0
Ry, (ohms approx) 8,750 800

IN2512, 13, 14, 15, 16, 17

These medium-current diffused-silicon
rectifiers are designed to operate over
ambient temperatures in the range of
—65 to 165°C. The series is particu-

MOUNTING STUD
1S CATHODE,
ANODE FOR "R"
UNITS

0 M3 | IN25I2-

IN2517

7-16"

HEX

I

10-32
RIS

larly suited to rectifier applications
where high inverse voltages, high for-
ward conductance, very low leakage
current and high rectification efficiency
are required. Units with reverse polar-
ity (anode to stud) carry suffix R.
Maximum ratings of these Raytheon
diodes are:
IN2512 -13 -14 -15 -16  -17
PIV 100 200 300 400 500 600
lav rect (30°C)
{amps) 4 4 4 4 4 4

surge

(1/120 sec)
{amps) 30 30 30 30 30 30

Tev leak

(pa) 2 2 2 2 2 2
23CP4, 23EP4

Two 110° rectangular glass picture
tubes whose bi-panel construction elim-
inates the need for a safety-glass win-
dow in the receiver. These RCA tubes
use an envelope that is not much larger
than conventional 21-inch 110° tubes,
but provides a larger picture that has
nearly straight sides and corners that
are only slightly rounded.

Identical in overall dimensions, the
two tubes differ mainly in the type of
electron gun used. The 23CP4 has a
regular type of straight gun while the
23EP4 has a straight gun which oper-
ates at low G2 voltages in cathode drive
circuits. Both types use magnetic de-
flection and low-voltage electrostatic
focus.

The bi-panel construction provides an
integral protective panel. The panel is
sealed to the face of the tube. It elim-
inates air separation between the piec-
ture tube and the protective window.
This improves contrast by reducing

RADIO-ELECTRONICS
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NEW TUBES & SEMICONDUCTORS (Cont'd)

reflections and eliminates the need for o
a dust seal. lmes

Both tubes have aluminized screens,
. 14 inc Joa a elass- .
a 1¥%-inch neck and a glass-button 8 TRANSISTOR b

pin base.

I.f
e hattery life
Half-sized transistors P -~
_—
Power transistors, only half the size Ly 1:’ = L !

and weight of present versions, have
been developed by Clevite. They claim
their new transistors will facilitate the

RECHARGEABLE

YNalal8 NEW Rechargeable

4 BATTERY
g

| AND CHARGER

Users save money—
Servicemen make money

introducticn  of  portable, battery-
powered hi-fi stereo equipment. The
new units, named Spacesavers, are
availuble in eight 3-amp switching
units. Other types will become available
shortly.

6DR7, 10DR7, 13DR7

A series of 9-pin miniature double |
triodes with dissimilar sections—a hi-
mu section for use as a vertical deflec-

Dry batteries are now outmoded! Here is
a revolutionary idea that gives you lor 3-
life, ready-to-use battery power for pla y-
ing transistor radios, or for servicing ~he m,
or for other handy power needs.

Keeps transistor radios working. The 2's
no longer any worry about run-down dry batter 2s.
With the PONY, everyone can play his radio all
he wants—anytime he wants.

Saves users money. Stops wasteful, short- ‘e,
dry battery replacements. PONY lasts as [57g as
100 or moreregular dry batteries. Gives thcusa "ds
of hours of life. Directly interchangeable +-th
miniature 9-volt batteries used in transistor rac os.

Improves tone quality. Maintains proper | me
and volume over a longer period with less nc .e.
Gives more playing pleasure.

6DR7, I0DR7, I3DR7 |

tion oscillator and a low-mu section
for use as a vertical deflection ampli-
fier. The tDR7 has a 6.3-volt 900-ma
heater, the 10DR7 a 9.7-volt 600-ma

Completely foolproof and reliable. Sinule
to recharge anytime—even while you sle p.
Cannot overcharge.

Both Batte'y and Charger Complete

HUSH &

Chemically-Electronically, engineered for Tuners
and Switching Mechanisms.

When New HUSH is applied it will wash-away that dirt, leaving

tlean and pesitive contacts protected by a lasting lubricant. New

g_l{_su is _Tade from the finest solvents and it contains Electro-

ilicone oils.

Also avaijable—2 oz.,
8 0z., 32 0z. containers & ox. SPray can $2°25 net

EVER - QUIET
Since 1949
VOLUME CONTROL AND CONTACT RESTORER
EVER-QUIET is a free-flowing liquid that leaves no powder resi-

heater, and the 13DR7’s heater is rated Cutiy 5495
at 13 volts, 450 ma. | ‘ Slighty highsr west of Rockies ~— See Your B&K Distributor
Average characteristics of this series ‘ Imported and Guaranteed hy
of Sylvania tubes ave: !
. . Send for
Osc section  Ampl Section Hetin STESE '3 BaK MANUFACTURING C¥?
Vs 250 150 Bellsitia St = 180V W. BELLE PLAINE AVE « CHICAGO 13, H
Ve —3 — 175 :
lp {ma) 1.4 35 I =S
G {1mhos) 1,600 6,500 ‘ R
i 68 6 SERVICEMEN KNOW!
Re (approx ohms) 40,000 925 " Here they pay less and get the best

Heats sinks and mounting clips

Two more manufacturers are turning
out heat sinks and mounting clips for |
transistor applications. Selling them for ‘
industrial and OEM use, the Industrial |
Division of the Birtcher Corp. produces
a line of beryllium transistor clips that
cover almost every transistor case. They |
also make a line of heat sinks for power
transistors. |

Another firm Monadnock  Mills : due. Scientifically designed to seep around the shaft and pene- PG ied 471
Al . . : 3 . 3 Eopmesred tog wres trate the control or potentiometer, cleaning the contacts and RoTatt
makes a group of anodized aluminum leaving a safe protecting film. Harmless to metals, wire or
insulators wafers for use with power "'“"-M“ S
transistors. These units insulate power 12 oz. containers 6 ox. Spray can $|.59 net
tzans'lsz‘ortsh fl'ﬁm ta .Ch]z:s;lsr ‘;tlthoug S}‘:' 2 ox. Bottle & dispenser 79c net
stroyin e heat-sink function o e
el e CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jers y
APRIL, 1960 115
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A TUBE TESTER FOR EVERY PURPOSE

Here’s how easy it is to test all tube types with a MERCURY
TUBE TESTER — completely, accurately — IN JUST SECONDS

JUST SET FILAMENT AND LOAD CONTROLS...INSERT TUBE...
PRESS QUALITY BUTTON AND READ EMISSION ON METER

TANT' iti t become obsolete as they
MPOR Mercury Tube Testers positively canno s t
!re engineered to-accommodate all new tube types as introduced. New tube listings

are furnished periodically to all registered owners.

Model 101 Portable Tube Tester m

THE SPEED AND ACCURACY OF A MULTIPLE SOCKET
TUBE TESTER AT A FABULOUSLY LOW PRICE

Checks emission of over 700 tube types. .. Checks inter-element =y b
shorts, leakage and gas content ... Checks all sections of multi- O LA X ] e O‘
purpose tubes...Housed in sturdy gray hammertone steel case | - e . S
... Handy tube chart contained in special back compartment . .. @ R IR ®
Size, 9 x 82 x 2%". Model 101 95 R @R e T
Dealer Net . . . $39 L Q @ @

Model 102-P Portable Tube Tester
A DELUXE TESTER AT A SENSIBLE PRICE

Checks emission of over 700 tube types ... Checks inter-
element shorts, leakage and gas content...Checks all
sections of multi-purpose tubes . .. Checks diodes, filament
and external continuity, power rectifiers, pilot lamps, auto

and TV fuses ... Housed in handsome oak carrying case
with compartment for all test leads . . . Size, 11% x 12 x 412"
Model 102-P 50
Dealer Net . . $59

Model 102-C Caddy Tube Tester —
A TUBE TESTER AND TUBE CADDY ‘ALL IN ONE’ ¥

Includes the specifications of the Model 102-P above . . .
Tester fits securely on guiders but can easily be removed
...Tube caddy will hold over 125 tubes ... Convenient
drawer stores tools and test leads. Size, 9% x 16 x 13%"'.

Model 102-C $7450

Dealer Net . . .

Model AD-1 CRT Adupter available . . . makes Mercury Tube Testers highly
accurate picture tube testers of all black and white picture tubes (including the new $395
short neck 110 degree RCA type) for emission, shorts and gas content. Dealer Net . . .

Model 201 Self-Service Tube Tester
A VALUABLE MONEY-MAKING ASSISTANT IN YOUR SHOP

- ;}}f; Checks quality (emission, shorts and gas) of over
i ;ﬁﬂ’"'l, 800 tube types ... Checks each section of multi-
- rone testine L4,

owanc

| TUBE TESTH

i nw
L

H A

purpose tubes ... Tests all 6 and 12 volt stand-
ard auto radio vibrators . . . Handy push button
fuse can be reset manvally—never needs re-
placement . .. Tube compartment with own lock
holds over 400 tubes ... Tube storage drawers
with tube carton dividers and drawer sheets
provide for automatic inventory control. ..
Etched aluminum panel always retains its hand-
some appearance .. .Takes only 19" x 19 of
floor space. Stands 6’1” high. . . llluminated col-
. orful plastic display tops the cabinet ... Colorful
g window streamers supplied with each tester
to attract customers.

Model 201-F (Floor Model) $'| 5850

Dealer Net ...

Model 201-C (Counter Model) $-| 0950

Dealer Net . . .

SEE YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR

ELECTRONICS CORP.

manufacturers of quality electronic products

77 Searing Ave., Mineola, N. Y.

116
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ZENITH CHASSIS 16721

Symptom : Sudden loss of raster, odor
similar to burning transformer.

Cure: Check for a shorted 12DQ6-GT
horizontal output tube. In several cases
the customer was able to turn the set
off quickly enough to save the flyback.
Check the flyback carefully to be sure
that it has not overheated enough to
cause future trouble. Fusing the trans-
former with a 0.25-amp slow-blow fuse
minimizes damage caused by shorted
12DQ6’s.—John B. Ledbetter

SHORTED-BATTERY CHECK

Some transistor radios have one
battery terminal at chassis potential,
while the other terminal with flexible
lead is located very close to the chassis.

It is easy to ground this second termi-
nal accidentally to the chassis and end
up with a dead battery. Make sure the
lead shown is as far away from the
chassis as possible—Harry Leeper

CBS CHASSIS 1021-2

A number of these sets develop com-
pression at the top and bottom of the
raster. All components related to the
vertical sweep section were checked and
double-checked. Tube substitution was
tried without effect.

While attempting to adjust the height

and linearity controls, we noticed that

they were fully advanced. All other
settings gave abnormal compression at
the top and bottom of the raster. Finally
we decided to replace the 6AH4, used

RADIO-ELECTRONICS
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Dependability
is a
built-in
feature
of
all &
Delco \ Py
Radio
Service
Parts!

Take speake:s, for instance. Delco electronic speakers are built rugged for long life and resistance to extreme weather E I CO
conditions. You can rely on them for exceptional power handling and rich distortion-free tone.

Delco’s popular 8-inch “Hi-Fi"” speaker, No. 8007, provides the most power and tonal range for the money. Designed ’
for replacement use and high fidelity audio systems, it's a good, fast seller with price and quality appeal. A D l

For speakers, transistors, transformers and other fine parts for Delco and other radios, see your Delco Electronic

Parts Distributor. He carries the complete line. Other extras you get with Delco are » Wide selection of special
application parts e Complete technical training program e Effective warranties o Dealer identification signs. Division of General Motors o  Kokoma. I wana

Stock with Delco Electronic Parts—more dependability and reliability for your customers, more profit for you. Available everywhere through [:UM I I
Electronic Distributors |
associated with U e
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CHOOSE ANY 2

PAKETTES

WITH EVERY $12 ORDER

FREE

FREE!
HANDY CARRYALL
IN EVERY PAK!

D 60 Plugs & Rec’t’ls
Power. battery,  §1

audio: 15 types.

D $30 RELAY SURPRISE
Populur relay assort-

ment. Gunrnntoed

satisfaction
40 HI

Q candensers
Ni’() 5 too. 20 al-
ues. inest porc.

Reg. $9. sl

a 60 Te
Solder

strlps

lu([zlv 'p1

to 10 lugs. sed In
elec. proj. sl

D 60 COILS & CHOKES
RF, ant. osc. slug-
tuned & IF, 15 types. %1

Reg. $22

D 70 ONE WATTERS
Resistors  incl. 1 &

5% carbons. 20 1

pop’l'y vals. Reg. $18

D 4 5 TUBE SOCKETS
4-

p
minl types,
shleld, mica, cer.

OUTPUT XFMRS
D 5()LG 6K6, etc. Open
frame types. Sorne 51
worth $2.50 e

rminai
ty

Octals,
e

O 2 Sili con Rectifiers

500 mil. Axial leads.

Slze of 1w resistor.

Reg. $5

D 2 Power Transistors
10 watts. For audio

elreuits in cars, etc. 51

Reg. $10
3 Ferri  Loopsticks
O New! Adj. broadcast
for transistor 51
radios. $3 val.
8 Sil. & Xtal Diodes
21, 1N128

$1

D 100 HALF WATTERS
Carbon resistors. s
30 wvalues. 1o too.
D 15 Lucite Carryalls
top box types
Sq. for all $

to 47
parts.
D Hearing Aid Phone
i (Ir_\"Jsl:ll. \V‘iﬁh cord &
plug. Use as mike
too. 51
D 30 DISC COND'SERS
15mmf to .01mf. 15
Submini types 51

10 ELECTROS — $15
Val. FP & twist, tub,
rect. Multiples too.
8-500mf to 450V,
D ‘*Giant’' Sun Battery
Worth ?b 11/2" dia,
rays & s

D 6 ROLLS VINYL TAPE
In handy pak.
uses. Strong adhe-
sive: reg. 50¢ roll.
D 2 PNP TRANSISTORS
Mink types. Simi- 1
lar te CK-722. 2N107
2 NPN TRANSlSTORS
3

Wort 33 Use-
$1

a.
ful in 1()0 s of houbby
65 Mil Rect’-

projects.
D 500 &
f'rs Inc. most pop.
units for transistor & 51
110 AC-DC work.
Resistors

Power
reous, enamel,
proc, ete. l() 50W to 51
10,000 ohr
60 Insulated Res't'rs
o, 1, . Finest
carbons  mad 1 &
5¢¢ toa. 30 vals.
D 10 PANEL SWITCHES
Sensitive, rotary, tog-
gle, power, ~lide, mi- 51
cro. Reg. $5
D 40 One Percent-ers
Resistors: prec, carbo-
film, o, 1, 2W,
Reg. $30.

D 125 FT. MICRO- WIRE
For submini work
No, 24 to 32, Incl. 51

tinned stranded,

D 8 RCA Piu% 'N' Jack
Matched
tuners,
corders.

S
pairs. For
amps, re- 51

DURING LEKTRON'S $1 SALE

0O 60 Condenser Spec,
Moldeds, mica, ce-
ramle, oil, paper, $1
discs. $15 value.
D 11-Pc. Nutdriver Set
8 sizes: 3/16 thru
T/16. Lucite handie: s
ratchet.
D 17 §q. Crystal Mike
100 to TOO0 cps.
Sensltive. For hide- 51
away, etc.

D 6 Translstor Sockets
Wit mtg hrm‘kel;
For PNP‘s NPN's $
submini tubes.
D 20 Panel Pifot Lites
Mini bay & screw
types; wide asst. 51
Neon_too.
D $25 TRANSF. SPEC.
Handy asst for s
hobbyists, repairmen.
65 RESISTOR SPEC.
W, carbgn, pre-
clslon, varl., 1 to
5 $1

$20 CONTROL PAK
m| Some w/swtich, car-
bon & W.W.; for vol- 51
ume, 10 types.

20 TWIST DRILL SET

In calib ted case;
1/16 thru 1./4 ec.

60 Porcelam Conds
D 15 mmf to .0lmf. 25
vals. HI-Q. NPO's, @1
discs_too.

D 60 MICA COND'S'RS

Sllvers 6)5 1, 20

vals. 0025 to 51

Olmf to IOUOVDC

D 60 SURBMINI CONDS.
Paper tubulars, long
Yo" 1"

leads.

asst.

D $30 ELECTRO FAK
10mf{ to 100Um

450V, Dutll:; & triples 51
too. 10 wvals.
D $25 SURPRISE PAK
Wide wvariety of ra-
dio ’n’ popular elec: 51
tronlc parts.
0 Tubular Cond'rs
ues .0001 to
5mfd lo 100 VDC. 51
Reg. $10.
D 30 “‘SILVER’’ MICAS
1 & 50p. Ass s
values. Finest mn(le
300 Ft. Hook-Up Wire
thru 24. Glass
flastlc insul.; colors, si
inned.
60 RADIO-TV KNOBS
Colored, set screw
types too! Vz” to 4”,
Some $1

1500 Pcs. Hardware

Nuts. bolts, brack-
ets, screws, etc. In 51
shop pack.

D 3 Hobby Transistors

For experiments, shop

use. Specs unknown. 51

Worth $3 ea,

D 12 Gcrmamum Dnodes
3]

Glass

leads. ionz g1

30 ‘'‘Sealed’’ Circuits

Bullt-in resistor cou-
pllng networks. Reg. 51
$2

o
soaled

D ‘30 Molded Cond’n’rs

0001 to .1 to 1000
vDC. olls. porc reg. $
$30.

D 15 ‘'‘Grain-0-Wheat’’
JLamps: by GE. 1.5

VDC mint wWork.
Worth 25c ea. sl
D 35 TWO WATTERS

10 radio-TV val,
ohms to SU0K.
too. Reg. $8

8 ATOMIC

Glow-in-dark:
anywhere.
self-charge.

i A b.bSWiv-
or hobby
& mini work. $1
10-IN-1 PAKETTE
Diodes, reslstors, elec-
. sg(‘k%ls, lites, wire,
5 nobs,  strips,
condensers. 51
2 Transistor Transf.
For  carbon muu\
citizen band proj. 1l
135" 100 to 100,000 51
ohms. Reg. $5
D 50-Ft. EK!'slon Cable
For intercoms, spkrs,
etc. Hvy duty rubber
‘‘zip’' cord

No P g s 2 condd. 51

FREE! Write
for GIANT

Minimum Orders—$2

® Check ea. item wanted
e Return ad with order

Include check or M.O.
returned. C€.0.D. orders,
days.

INCLUDE POSTAL ZON

Bargain calalog 5 eeé?. ;;'kelttlt:). ;Lf;r:i'f
My FREE PAKETTES are: CLIP 'N’
. MAIL!
- USE AS
ORD-A-GRAM

with _sufficient postage: excess
own; rated,
in address.

259/ net 30

131 Everett Ave.
CHELSEA 50, MASS.

TECHNOTES (Continued)

as a vertical output tube, with a 6V6-
GT. The following socket changes are
required:

The blue and black leads connected
to pin 5 were disconnected and con-
nected to pins 3 and 4. A jumper was
installed between pins 1 and 5 for the
grid connection. (Pins 3 and 4 may
have to be connected through a 68-ohm
resistor to isolate the screen from the
plate.) This modification solved the
problem and resulted in perfect control
over vertical linearity and size.—
Walter Fernald

(Many technicians do not like to
change tubes or tube sockets in a re-

bAH4
VERT OuTPUT

FROM
VERT 0SC
TRANS

T 201 SEC

ceiver. They know the difficulty involved
in making the change and during future
servicing. A simpler modification has
been suggested and is said to give good
results. Replace C313, R312 and C314
with a series combination consisting of
a 10,000-ohm 5-watt resistor and a
.03-uf 600-volt capacitor. The capacitor
connects at the junction of R310, C315

and the secondary of T201 (see dia-
gram). The resistor returns to the
cathode of the vertical output tube
(V19, 6AH4) rather than to ground.
—Editor)

MOTOROLA 17P3-1

Complaint : Intermittent vertical jit-
ter with occasional 2-inch reduction in
height.

Cure: After all regular causes of this
fault checked out OK, we were desper-
ate. Grasping at straws, we replaced
the 17CFP4 picture tube. This cured
the set. Apparently there was an in-
termittent breakdown between the final
screen and the anode or control grid.—
Barrie W. McClintock END

e
g

for the
Electronics Service Trade

i HK-17 Hex Key Set
e “Compact” in Size: $1.00 net
they fit the pocket e SR S ey ND-141 Combination
¢ ’ DE-810 Double Nut Driver Screw & Nut Driver
i o "Compact” in Price: §$.79 net $.79 net
they- fit your s G T
pockethook too AN-2 Tester ARG
$.79 net .

v Ashk Your Parts Jobber or

LTl T o A R
E~, - o L

Your Jobber, Salesman

A-86 Pencii Type Driver
$.60 net

PK-8 Nut Driver
$.48 net

VACO PRODUCTS COMPANY, 317 E, Ontario 5t., Chicago 11, llinois

In Cancda: Atlaz Radie Corp., Teronte 19, Ontarie

HI-FI COMPONENTS
SLEEP LEARN KITS

MERITAPE UNUSUAL
Low cost, high VALUES
quality recording FREE
tape, in boxes or cans. | 1960 CATALOG

DRESSNER, 63-02RE 174 St., Flushing 65, N.Y.

www.americanradiohistorv.com

WHY IPAY MORE?
BONAFIDE now offers the biggest discounts on all
famous HI-FI & Stereo components or kits of your
choice,

BIG TRADE-IN ALLOWANCES

We can give you the best deal & expert advice and
also guarantee everything sold. Write for our special
price Quotations on package deals. No sale too small.
BONAFIDE ELECTRONICS
Dept. RE3, 8914 Cortland St.,, N.Y. 7, N.Y,
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new

PRODUCTS

East On tarlo St.,
11.

METALLIZED - PAPER CA- 317
PACITOR line has excellent hu- 11,
midity resistance. T'ype P8292ZN
units have high-temperature
solid impregnant, plastic case.
Complete line of sizes, voltages
and capacitances for all applica-
tions—Aerovox Corp., New Bed-
ford, Mass.

SOFT-FACE HAMMER has 3
interchangeable screw-in tips.

k4

Chicago

WORKBENCH TO0OOI. HOLD-
ER wmodel 9525 holds tools of
all sizes and types such as
tweezers, soldering irons, ham-
mers and probes. Snap-in, snap-
out feature provides unusual
versatility.-— G-C  Electronics
Co,, 400 South Wyman St.,
Rockford, Il.

PRECISION SWITCH series
from 1-pole 10-position te 5-pole
2-position. Series BJ switch %
inch in diameter and depth. Ca-
pacity 350 ma at 100 vdc, break-

- = N

Shot-loaded head prevents re-
bound, adds 307 more power
to diive. Includes medium,
tough and extra tough (Nylon)
tips that are chip-proof, mush-
room-proof. Won’t mar delicate
surfaces.—Vaco Products Co.,

Special invitation to Radio Electronics readers

What articles FREE TRIAL USE

of new fingertip gquide

would you fike to scientific terms, ele-
ments, components and
+° see systems

1,400 pages—1,400 drawings—14,000 entries
17,000 cross-references—1,000,000 words

Encyclopedic Dictionary of
Electronics & Nuclear Engineering
by ROBERT 1. SARBACHER, ScD., E.E.

published in
Radio-

Electronics?

what's new, what's
andard definitions of ALL otficial
Breaks communication-barrier in
Teamn  Research hy interpreting other-area terms.
jarson. Makes complex conecepts and devices under-
stanUable with compaet explanations. hundreds of
schematies, Stimulates jdeas by multiple feed-outs
from basic entries to related data,

Groups for quick compurison,
available. (i t
technical societies,

Maybe you

are

the man to write

Praised by top execs of IBM, RCA,
AMPEX, TUNG-SOL, TEXAS INSTRU-

them. MENTS, GENERAL DYNAMICS, others.
Extraordinarily comprehensive (’Antenna’ has 206
entries, 92 pictures). Saves many-sources hunting.

Ask for an Includes sanctioned Armed Forces designations, ah-

breviations, installations. Author: formerly, Dpan
Grad. sLhool, Georgia Tech; at Oak Ridge: War
Assets Administration; Nuclear Energy Comm, NAM.
Consultant to Armed Forces, private industry.

——— —SEE THIS TIME-SAVER ON FREE EXAM- — —
Prentice-Hall, Inc., Englewood Cliffs, N. 1.

Send copy of Encyclopedic Dictionary of Electronics
& Nuclear Engineering by Sarbacher. At end of ten
days 1’Il send payment of $35 (plus small charge for

packing, shipping) or return book and owe nothing.
(Ask for installments, if desired.)

Author's Guide.

Radio-
Electronics

down voltage 1,000 rms. Current
capacity 4 amps. — Clarostat
Mfg. Co., Dover, N. H
RECTIFIER SUBSTITUTION
BOX checks selenium, silicon
rectifiers, single and dual diodes
by direct substitution. Rectifier
Troubleshooter RS-106 has con-

trols to select proper value of
unit being tested. Box protected
by Y-amp slow-blow fuse—
Sencore, Addison 2, IlI.
SELF-SERVICE TESTER has
multi-color  T%-inch meter.
Model 201 tests over 800 tube
types (provision for future
types), 6- and 12-volt vibrators,
pin straighteners on panel. 2
settings check tubes in about 10

seconds. Counter model also.—
Mercury Electronics Corp. 7
Searing Ave., Mineola, N.

ize of

SIGNAL INJECTOR
pen has frequency rang: from
mid-audio to radio freqiencies

(in harmonies). Tramsiztorized
Mosquito can be coupled to in-
ductive circuits without leads.
Weighs about 1 oz—Dox Bosco
Electronics, Inc, 56 Raute 10,
Hanover, N.J.

PRECISION ATTENUATORS
remain accurately calibr: ted re-
gardless of temperature, humid-
ity or aging. Model 377 in 6
waveguide sizes from 2.5 to 18

sl

-

kme. Low SWR, 1.05 to
inal attenuations of 10 o
—Hewlett-Packard Co, 275
Page Mill Rd., Palo Altc, Calif.

SURFACE - TEMPERATURE
PROBE (312, Fast-reacting

. Nom-
20 db,

bead
aluminum dise 0.25 x .0v'5 inch.

thermistor mounted on

Supplied with 48-inzh Teflon-
insulated ribbon wire. Can be
cemented, taped or he'd onto

any surface.~—Fenwal Electron-
ics, Inc, 51 Mellen St.. Fram-
ingham, Mass.

» DEALERS

* SERVICEMEN

* TUBE TESTER ==
ROUTE OPERATORS

You

with ZA[Y/'RO/V m]nurv BUAND
TV-RADIO RECEIVING TUBES!

“play ball" with MAJOR LEAGUERS wher you buy
ZALYTRON Tubes! We have been supplying Libes for
many years to service dealers and Tube Test:r Route
Operators—and the ZALYTRON Brand Name has achieved
a reputation for quality and performance s .cond to
none! Yes, you "play it SAFE” with ZALYTRON because
you get BRAND NEW Tubes:

® NOT USED

@ NOT REIJECTS

Name
154 W, 14th Street Company
New York 11, N.Y.
Address
SAVE: If payment accompanies order we pay packing,
shipping. CK-EG-Y
APRIL, 1960

but Zalytron's First Quality! And, i nportant
too: by selling DIRECT to the Ei:ctronics
Trade, we pass the middleman's prcfit on to
our customers . . . helping them to 11eet and
beat competition in their areas!
WHY PAY MORE?

Get our FREE Complete Giant New
Catalog, containing up-to-dite tube
listing, PLUS hundreds of standard
electronic component parts at HUGE
SAVINGS! Paste handy ceupc  (below)

on post card and mail to s today'

E
) To ZALYTRON Tube Corp. De {RE4 |

BRAND NEW

INDI¥IDUALLY BOXED

GUARANTEED
FOR ONE YEAR

TUBE CORP
220 W. 41nd 5t.,
New York 36, N. Y,

' 220 West 42nd Street, New York 36 \.Y. |
STERED KITS 0 Send FREE 1960 Catalog. '
AMPLIFIERS
TEST INSTRUMENTS | | ™% —_
TRANSCEIVER KITS | Aporess 2 - :
TRANSISTOR RADIOS { |
G e TENE SR
119

www.americanradiohistorv.com
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NEW PRODUCTS (Continued)

TRANSDUCER uses variable-
resistance principle, controls
up to 250 watts directly. Reg-
ohm Transducer responsive to
less than .0001-inch displace-
ment. can be actuated by bi-
metallic  strip, pressure on
bellows, cam. Input motion
causes smooth stepless resist-
ance change in output circuit.
— Electric Regulator Corp.,
Pearl St., Norwalk, Conn,

CITIZENS - BAND TRANS-
CEIVER model TR-800. 5-chan-
nel transmitter, 22-channel re-
ceiver. Audio output 3 watts,
input power 5 watts., Comes

with microphone, 1 crystal. 6-
and 12-volt power packs avail-

able for mobile use—United
Scientific l.aboratories, Inc.,
35-15 37th Ave., Long Island

City 1, N. Y.

HEAVY-DUTY
able for heights
when guyed every 50 feet. No.
45 tower sections 10 feet long,

TOWER suit-

18-inch triangular pattern, hot-
dipped galvanized. Tower sec-
tions interchangeable with No.
40 tower—Rohn Mfg. Co., 116
Limestone. Bellevue, Peoria, I11.

PREASSEMBLED
NAS of broad-band

ANTEN-
design.

Foreshortened center-loaded ele-
ments similar to antennas in
JFD Banshee line. 9 to 18 ele-
elements, in both gold-anodized
and natural aluminum models.
Booster Paks can be added to
increase Y- and 11-element units

to 15- and 18-element arrays,
respectively.—JFD Electronics
Corp.,, 6101 Sixteenth Ave,,
Brooklyn 4, N.Y.

TWO-SET COUPLER model
A-102 provides 10-20-db isola-

to 450 feet

tion for TV or FM sets. Mount-
ed outdoors or indoors. Loss 3.5
db. No-strip terminals.—Blon-
der-Tongue Laboratories, Inc., 9
Alling St., Newark 2, N.J.

RECORD LIFE SAVER model
RLS-10! indicates when to in-

spect your stylus under micro-
scope, Exposes light-sensitive
paper to shielded bulb that goes
on whenever power is applied
to turntable motor.— Premier
Electronics, Inc. 341 Manida St.,
New York 59, N. Y.

TURNTABLE TIMING LAMP
simplifies checking turntable
speed. Place strobe-dise on turn-
table. hold lamp over correct
row of dots on disc. Speed cor-

rect when dots stand still.
Strobolamp (part No. 699) comes
with disc and 6-foot cord. Plugs
into 117-volt ac outlet.—Switch.
craft, Inc., 5555 N. Elston Ave.,
Chicago 30, 111,

FOUR-SPEED CHANGER
model RC210 may be used man-

ually. Mixes 10- and 12-inch
records of same speed. 45-rpm
spindle available. Plug-in head.
Changer may be started and
stopped without rejecting rec-
ord being played. — Garrard
Sales Corp., 80 Shore Rd., Port
Washington. N.Y.

TONE CONSOLE Audio Baton
for each of 9 octaves in audio
spectrum. Each octave may be

amplified or attenuated 14 db
from 0-gain p051t10n Helps kill
feedback howl in PA systems.
Adjusts response curve of hi-fi
systems.—Blonder-Tongue Lab-
oratories, Inc., 9 Alling St
Newark 2, N.J.

ANTENNA FILTER AND FILTER

BASE

Years of EXPERIENCE in the tele-
vision transmission field, plus the
MOST ADVANCED RESEARCH AND
DEVELOPMENT FACILITIES have
made ENTRON the watchword in
quality, precision-built master tele-
vision antenna equipment.

Modular design of the entire
system dassures
rapidity of installation, inspection,
and maintenance. Each component
also features the Entron TUG-PLUG®,
a revolutionary, time-saving, quick-

Entron

disconnect fitting.

*Trade Mark

120

® Sharp Selectivity for Antenna
Multiplexing

® Single Channel
Eliminates Field Adjustments

® TUG-PLUG*

Fittings and Built-In Connecting

For further information, write or phone:

Prealignment

Quick-Disconnect

ease and

I NC ORP

SA-23 AMPLIFIER

® HighPowerOutput—High Gain

® 10,000 Hour, Type 6922 Tubes

® Llong Life Silicon Rectifiers

® Separate Tilt and Gain Cons
trols for Each Band

® New TUG-PLUG*
connect Fittings

Plug-in power splitters available

to split signal 2 or 4 ways. Ask for

ES-2 or ES-4.

—endron

INMCORPOMATEOD

Quick-Dise

wWwWWwW. americanradiohistorv.com

e O ReiT E D
For Master Antennu Systems

COMPLETE LINE OF OUTLETS IN
ALL ATTENUATIONS FROM 10
TO 30 DB.

® Easily Installed—No Special
Tools Required

® OP Series (Flush Mounting)—
OB Series {Surface Mounting)

® DK Series with Two Outlets
(Both Flush and Surface Mount-
ing)

® New TUG-PLUG*
connect Fittings

® Response Flat from AM thru
VHF TV Band

Quick-Dis-

4,{}(“!’“;3\_‘
T HEN 5.

P. O. Box 287 Dept. A Bladensburg, Md.
Phone: APpleton 7-9585
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ﬁﬁ‘,ﬂ;ﬁ ITEM Ever Offered/— ONEno_I'I'AEB“’s

and sold to you with a money back guara tee.

.f. Fo 9 g CITIZENS-BAND 58945 | DEDUCT 10% 8"4¥%s3e

1 o A T
W \E_ TRANSCEIVER KIT (ON DOLLAR BUYS)
- | " Plus a FREE SURPRISE PACYAGE
\ 2-Way Communication % 17go - gsé'rh'éz WATT RESISTORS sormc = . ..$1
- - - . -A D 1 WATT RESISTORS or- =7, $1
Mfd. b wot. 11 Ibs. OFFICE-HOME-AUTO-BOATS [] 35 ~ ASSORTED 2 WATT RESISTORSsom= i~ .$1
: Ph'l. Y 107-W, 4”-H, 117-D Performance. bc't:EAthSaEgtheFr“mgkcs“sollltngtat many O :II —RCAT70° FLYBACK TRANS. #7524D.....%1
{ ilmore imes the price Full's-watt output . . {11~S11 TODD 60° DEFLECTION YOKE. . ... .81
supcrregonerative detector . . . interference-free communication | .. Liyduihonized channels - iDrift fres {40 — ASST. PRECISION RESISTORS bini :1cn .§1
59%. Easy to build with step-by-step Instructions, LIFE-SIZED DIAGRAMS and selected matched components. [] 35 ~ ASST. DISC CERAMICS best nuirbe -3 |
Complete with Cabinet, 5 Tubes, Microphone, Crystal and all parts necessary to build it. (720 ~ TUBULAR CONDENSERS .05-800n Y |
@ TC-1 TRANSCEIVER KIT for 115 volts AC. . .. .. ... $395 ~ 30 AssoTen Ut S
TC-612 TRANSCEIVER KIT for 6 & 12 volts (auto or boat). . 44.9% [ 30— ASST. TUBULAR CONDENSERS.
. v 7110 = 6" ELECTRIC LINE CORDS with nius . ..$1
TC-15 MATCHED ANTENNA 7 section (illusirated at left) . . 4.5 15TV CHEATER CORDS “wuih o o= .. S]
We Pay Shipping Charbes ~ 4-50" SPOOLS HOOK-UP WIRE 1 vl - ...81
150 ~ STRIPS ASST, SPAGHETTI st sine~. .. .$1

1100 — ASST. RUBBER GROMMETS best = +s .91

B“ I Ln YOUR Dx -l 6 'I'v cHA 1100 — TWIN LEAD-IN WIRE 3009 heav.  aty .$1
OWN = 150 ~ FLAT 4-CONDUCT. WIRE many sur e» .$1

R 25’ — INSULATED SHIELDED WIRE. .......%1
70° or 90°—operating all 177, 21”7, 24" and 27" CRT's [ 32" = TEST PROD WIRE deluxe ired or Ll ., . ,$1
* Produces a 16-Tube Chassis with 30-Tube perfinrmance. ~1-S7 INDOOR TV ANTENNA higain | =~ tlon-$1
% Latest Intercarrier Circuitry and Multi-section Tubes. d §°_AsgiT-TvaérsogsvI$éﬁgECHE°N$w Etc. §.'||
Standard Neutrode T . Se A o s 13~-A 5 w Wpst. dpein, ete.
MR Ldl3c ils fuctory pre-aligned anc tlxne(!. — 14~ BAKELITE KNIFE SWITCHES apdt .......%1
% Large 250ma Power Transformer for dependable service. “7100° — FINEST NYLON DIAL CORD b=« = ze ,$1
* 1‘3"‘Sneaker or Twin-cone 6” x 9” Speaker. 7] 200 ~ SELF TAPPING SCREWS #rx 1. .,..$1
; 0 % LIFE-SIZE step-by-step Building Instructions included. —135~ ASST. RADIO KNOBS screw and p m .g'l
) . . =100 — KNOB SPRINGS ~tandurd size 5" 27 .81
‘ COMPLETE KIT with Westinghouse Tubes $ 49 Ewo-AssomEo KNOB SET-SCREWS. .. ...$1
b ™ . , o 25 ~ ASSORTED CLOCK RADIO TN
” 4--6CR6, 6 UGN i - v
D”;:?;ll‘?:; Ue‘l/-gm‘ﬁ: llna-- L 1X28, ‘rl ;l :It”\li\i 0:)((,(4\1%‘:4”711;)7;}:‘ ’l'ulnl.-':-'l‘h‘::’(fl](\'l")' 93 [J] 600 — ASST. H'DWARE screws, nuts, rivers  te. .$1
7] 35— ASST. SOCKETS octal. noval and mi e .81
120 —~ ASSORTED TUBE SHIELDS bt <ize= ., .,.$1

BUILD i CABINET 23 TV CHASSIS -~ =it wicdceeonans.e i

[J 10~ ASST. VOLUME CONTROLS tevs 5ot 0L, 81

Comparable to the type that Top Mfrs. use on high priced TV sets. ]S ~ ASST. VOLUME CONTROLS with -« ..81
CABINET KIT with 90% of the job done, includes— S S L 2 AL acsoact ]
. A - . hopular types. ,

F.RONT SECTION in Solid Mahogany, Walnut or Blond Ko- E}j]o_pu_o'r :IGHT SKTS. pavanet tmer i 10081

rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. [J50 — ASST. TERMINAL STRIPS 1. 2.7 & ur . $]

And EASY-TO-FOLLOW &SSEMBLY INSTRUCTIONS B e bl L AU B

ﬁ:}gl;:“'llup.m;l \141~>~(~]|1ppl|u\ll |nl a heautitul Piano Finish @ Knob panel 125~ ASS:T MICA TRIMMER CONDENSERS. ‘51
= or 1 s sKooape U o —

Sanie priee \lahn:il‘l’n\ ‘\\. .A]nnlI or })’]Sltl:l “ll:lnll)rrulllll:'m\l\': ll h‘t" .0: Illlh ;I - 132 =~ ELECTROLYTIC COND. i0/s—uuoe . e

[ 30 — FP CONDENSER MOUNTING WA.FERS .81

2-' e cABINET I'I' s 97 [0 3 -ELECTROLYTIC CONDENSERS =&c-ii - .. .$1
YD ELET e [ 3 — ELECTROLYTIC GOND. 50/30-150¢ . ... 81

[J 10~ HV TUBULAR CONDENSERS .o-. w91

110 ~HV TUBULAR CONDENSERS. 00160+ v, .,$1
[J 10~ HY TUBULAR CONDENSERS .005- v...81
E TRO" Ic POGKET-SIZE TESTER [0 35 — MICA COND. 20-5 mmf & 15=25 mmf . .. - +-.S1
35 -MICA COWwD. 20-50 mmf & 15=68 mm{ .. . ...$1
Model M.l Compact—oanly 43,4” x 335" x 14" G 35 - MIgA COND. 20-100 mmf & 15-270 mml .. 2::

S — MICA CORND. 20-470 =680 mnrf .
CHECKS: TV—RADIOS—TUBES—ELECTRICAL APPLIANCES  — 3o _ MiGA COND. sty ot & 15-680 mnt 3
FUSES—BULBS—MOTORS—HOUSE WIRING—BELLS—ETC. 35~ MICA CORD, 20-2200 mmf & 15-2400 mim .$1
Pl . . . . [ 35~ MICA COND. 20-3300 mmf & 15=4700 mm .81
ugs into any outlet . . . Checks quickly . . . Saves [ 35~ MICA COND. 20-6800 mmf & 15-10000 e .81
time & money ., . Every mechanie shouid own one. 35 — CERAMIC COND. 20-5mmf & 15-10 mm $1
HANDY for Shop, Home, Garage, Toolbag. ~135 -~ CERAMIC COND. 20-25 mmf & 15=47 nmf . . . .$1
. R . 95 7135~ CERAMIC COND. 20-56 mmf & 15-8.mm . .. .81
Complete as pictured, including $ 7735 - CERAMIC COND. 20-100 mmf & 15350 = of . . .1
IMustrated Instruction Manual ........ oo vvuuieann. 35 - CERAMIC COND. 20-270 mmf & 15=470m 1f , . .$1
Special quantity price to Distributors, Dealers and Exporters D 35 — CERAMIC COND. 20-1000 mmf & 15-130% =wmf, .$1

135 - CCRAMIC COND. 20-2200 mm{ & 15501 =mf. .$1
150 ~ 100K V2 WATT RESISTORS 5% .. .81

TUBULAR CONDENSERS—85°C 1cp QUALITY—Equally as gcod for Radio or TV work =50 470K Vs WATT RESISTORS 10% . .. .S

.0047-400v, .01-400v. .02-400v, .047-400v, .001-600v, .0047-600v, .01-600v, .02-600v, .03-600v 5¢ e 010~ i OUTFUT TRANS, siost e -8

.1-400v, .25.400v, .47-400v, .047-600v, .1.600v, .25-60Jv, .001-1000v, .0047-1000v, .01-1000v, 8¢ ea. 13- AUDIO OUTPUT TRANS. k6 or evi - pe .$1

-039-1000v, .047-1000v, .1-1000v, .007-1600v, .03-1603v, .05-1600v, .005-3000v, .001-6000v, 14c ea.  []3 ~ I.F. COIL TRANSFORMERS 5w . ....S1

o =3 —1.F. COIL TRANSFORMERS 10.7 n. M ..S$]

ELECTROLYTIC CONDENSERS—85°C 1-s0v. 1-150v, 2-450v, 4-150v. 8-150v 19¢ ea. d ?VA'F;S'-T?g;:#TTENNAS 'Ml““ lg}

20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v...... 34c ea. =37 ROI?DIO OSCILLATOR COILS ne 1 11781
O

. “13 = V2 MEG VOLUME CONTROLS it ~~ ch, .81

CARBON RESISTORS—ReguIar factory stock in Stackpole, I.R.C. Speer, etc. _5&( VOLUME CONTROLS |~ switen  ....$1

Y2 WATT 10% 10, 39, 47, 100, 120, 150, 270, 330, 390, 470, 560, 480, , 1k, 18000.... 2 . [ 10-SURE GRIP ALLIZATOR CLIPS. -..81

° cto Lo £ %% 51.GOLD GRILLE CLOTH 1i"x14" o 1= 157,81

Y2 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33kQ.... 2¢ ea. .81
0~ SETS PHONO PLUGS and PIN JAZKS. . $1

3
3
3
4 -
3
1
3
S
'}
5 — SETS SPEAKER PLUGS wired . ...,
1
2-
S
3
2
1
S
S
1

V2 WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330k2.... 2c ea. [
V2 WATT 10% 390k, 470k, 560k, 680k, 820k, 1, 1.2, 1.5, 2.2, 6.8, 10, 15 MEGQ. . 2¢ ea. [J2-%2. 5055255;4”% NEEDLES 10,000 pis .g:
15~ DIOD ALS2 IN21 2—IN22 17— 05,
1 WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, 1k, 1800, 2700, 47000. . 3¢ ea, N GDEIC RY ST ALS T n i s e
T WATT 10% 6800, 10k, 15k, 18k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 100k, 150k, 470k, 680k 3¢ eq. 72— SELENIUM RECTIFIERS 1--#5ma & i—'  ma§]
2 WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 18k, 22k, 100k, 470k.... 4¢ ea. L] 15 = ASST. TV COILSsvne. peaking. witn te. .$1]
[]5~TV CRT. SOCKETS with 187 leads. —_—-3
WIREWOUND RESISTORS s:5w, 15-10w. 20-10w, 47-5w. 100-5w, 140-5w, 220-5w.16¢ eo. e L o
280-10w, 390-5w, 470-5w, 500-10w, 680-10w, 820-5w, 1K-5w, 1K-10w, 1500-5w, 2K-10w....16¢ ea. [ ]. LB. SPOOL ROSIN CORE SOLDER 1 . o ..$1
2500-5w, 3K-10w, 4700-5w, 5K-10w, 6K-'|0w. 7K-10w, 8200-5w, 10K-5w, 15K-5w, 22.5K-12w...16¢ ea. [ $15— "JACKPOT'® TELEVISION PARTS ....$1
CERAMIC CONDENSERS 1, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 150 i .. 3¢ ea. MANDY WAY To ORDER_Simply tear out adw. tisement
CERAMIC CONDENSERS 220, 250, 270 330, 470, 1k, ‘1200, 1500, 2k, 5k, 6800, 10k rmm. 3¢ eo. :,':;’.;;i“i’,'.J."’,:.‘:,,.‘;;’“;,:;?“f,‘i:A’;L“ pardn s St
MICA CONDENSERS 5, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510t ... 3¢ €0,  oov corr e onpnn e os tor oonts
MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, sk, 6800, Bk, 10k muni .. 3¢ eo, SN, SWALL OROERS—inciude stamps for B cotiect:
BROOKSRADIO &TVCORP., 84 Vesey St., vept.a, New York 7, N.Y. .= 2
"y .y p COr-larc 7-2359
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BEECOME A RADIO TECHNICIAN

for only $26.95

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"®
All Guaranteed to Work!

PRACTICAL

only

NOW INCLUDES
% 12 RECEIVERS
% 3 TRANSMITTERS
% SQ. WAVE GENERATOR
% AMPLIFIER
% SIGNAL TRACER
k SIGNAL INJECTOR
% CODE OSCILLATOR

FREE EXTRAS

@ 5ET OF TOOLS » RADIC & ELECTRONICS TESTER & ELECTRIC

SOLDERING IRON & TESTER INSTRUCTION MANUAL » MEMEER-

SHIF IN RADIG-TY CLUB: CONSULTATION SERVICE & HI-FI GUIDE

e QUIZIES » TV BOOK » FCC AMATEUR LICENSE TRAINING

RADIO BOOK w» FRINTED CIRCUITRAY & PFLIERS-CUTTERS

® ALIGNMENWT TOOL » WREHCH 5ET » CERTIFICATE OF MERIT
® YALUAEBLE DISCOUNT CARD

WHAT THE '"'EDU-KIT'* OFFERS YOU

The '‘Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price. Our kit is designed to train Radio & Electronics Technicians,
making use of the most modern methods of home training. You will learn radio
theory, construction, servicing, basic Hi-Fi and TV repairs, code, FCC amateur
ticense requirements.

You will learn how to identify radio symbols, how to read and interpret Sche-
matics, how to mount and layout radio parts, how to wire and solder. how to operate
electronic equipment, how to build radios. Today it is no longer necessary to spend
hundreds of dollars for a radio course. You will receive a basic education in radio,
worth many times the small price you pay, only $26.95 complete

THE KIT FOR EVERYONE

The Progressive Radio ''Edu-Kit'' was specifically prepared for any person who
has a dPSIre to fearn Radio. The ‘'Edu-Kit'' has been used successfully by young
and old ir all parts of the worid, by many Radio Schoocls and Ciubs in this country
and abroad. is used for training and rehabilitation of Armed Forces Personnel
and Veterans throughout the world.

The Progressive Radio ‘‘Edu-Kit'’ requires no instructor. All instructions are
included. Every step is carefully explained. You cannot make a mistake,

PROGRESSIVE TEACHING METHOD

The Progressive Radio *‘Edu-Kit'' is the foremost educational radio kit in the
world, and is universally accepted as the standard in the field of electronics tramlng
The ‘‘Edu-Kit'’ uses the modern educational principle of ‘‘Learn by Doing.
Therefore, you will construct radio clrcults, perform jobs and conduct exponments
to illustrate the principles which you le;

You begin by examining the various radlo parts included in the ‘‘Edu-Kit. You
then learn the function, theory and wiring of these parts. Then you build a imple
radio. With this first set, you will enjoy listening to regular broadcast stations,
learn theory, practice testing and troubieshooting. Then you build a fmore ad-

* No Knowledge of Radio
Necessary

* No Additional Parts or
Tools needed

* Excellent Background for TV

* School Inquiries Invited

* Attractively Gift Packed

vanced radio, learn more advanced theory and techniques. Gradually, in a pro-
gressive manner, and at your own rate, you will find yourself constructing more
advanced multi-tube radio circuits, and oing work like a professional Radio

Fechnician.

Included in_the ‘‘Edu-Kit'’ course are twenty Receiver. Fransmitter, Code Oscii-
lator, Signal Tracer, Signal Injector, Square Wave Generator and Amplifier circuits.
These are not unprofessional ‘‘breadboard’’ experiments, but genuine radio circuits,
constructed by means of professional wiring and soldering on metal chassns. plus the
new method of radio construction known as “Prm(ed Circuitry.’ These circuits
oDerate on your regular AC or DC house curre

in order to provide a thorough, weil- mtegra(ed and easily-learned radio course.
the ‘‘Edu-Kit'' includes practical work as well as theory: troubleshooting in addi-
tion to construction; training for all, whether your purpose in Iearmng radio be
for hobby, business or job; progressively-arranged material, ranging from simple

cvrcu»(s to well-advanced topics in Hi-Fi_and TV. Your studies will be further aided
by Quix materials and our weil-known FREE Consultation Service.
THE °"'EDU-KIT'* IS COMPLETE
You will receive ail parts and instructions necessary to build 20 different rad;o
tube

and electronics circuits, each guaranteed to operate. Our Kits contain tubes,
sockets, variable, electroiytic, mica, ceramic and paper dielectric condensers,
tors, tie strips, coiis, hardware, tubing, punched metal chassis, |r|s(ruct|
uals, hookup wire, solder, selenium recfifiers, volume controls and switche

In addition, you receive Printed Circuit materials, including Prmted C|rcu|t chas-
sis, special tube sockets, hardware and instructions. You also receive a useful set of
tools, a professional electric soldering iron, and a self-powered Dynamic Radio &
Electromcs Tester., The ‘‘Edu-Kit'' also includes Code Instructions and the Pro-
gressive Code Oscillator, in addition to the F,C.C. -type Questions and Answers for
Radio Amateur License training. You will also receive lessons for servicing with
the Progressive Signal Tracer and the Progressive Signal Injector, and a High
Fidelity Guide and Quiz Book. Everything is yours to keep

J, Statatis, of 25 Poplar Pl., Waterbury, Conn., writes: 41 nave repaired severat
sets for my friends, and made’ money. The *‘'Edu-Kit'’ paid for |tsell l was ready
to spend $240 for a Course, but | found your ad and sent for your Kit

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ''Edu-Kit’’ has been sold to many thousands of indi-
viduals, schools and organizations, public and private, throughout the world, It
is recognized internationally as the ideal rad:o cou

By popular demand the Progressive Radio
Spanish as well as English.
It is understood and agreed that should Che Progressive Radio ‘‘Edu-Kit’' be

rse
“Edu-Kit'' is now available in

returned to Progressive ‘‘Edu-Kits'’ lInc., any reason whatever, the pur-
::,hlasc porice will be refunded in full, w:thout qulb le or question, and without
elay

The high recognition which Progressive ‘‘Edu-Kits'’ Inc., bas earned through
its many years of service to the public is due to its unconditional insistence
upon the maintenance of perfect engineering, the highest instructionai stand-
ards, and 1009, adherence to its Unconditional Money-Back Guarantee. As a
resulldt, we do not have a single dissatisfied customer throughout the entire
world.

-

ORDER FROM Hl..|"1.'r RESISTOR AND
57

EE
FOHDEHEER Itl'l'h WARTH

Postpaid.
O Send '‘Edu-Kit'' C.0.D.
O Send me FREE additional

| o sead ‘‘Edu-ki | enclose full payment of $26.95.
1 will pay $26.95 plus postage.

information describing ''Edu-Kit,**

1186 Broadway, Deo( 163-G
H t Y

|  Progressive “EDU-KITS” Inc. e Ry
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NEW PRODUCTS (Continued)

TWO-WAY SPEAKER made
in Britain. Horn tweeter, mid-
range radiator and L-pad high-
frequency control. 12-inch model
KN-8124 with 3%-1b magnet,

5

30 to 20,000 eyeles. 15-inch model
KN-8154 with 6%-1b magnet, 20
to 20,000 cycles.—Allied Radio
Corp., 100 N. Western Ave.,
Chicago 80, Ill.

SPEAKER-SELEC-
TOR switch. stereo or mono-
phonic, has circuitry that
matches impedances. Stereo con-
trol No. 30- 388 is wall-plate

R

type, also monophonic types,
wall-plate or surface mounting.
Housings brushed brass. —
Audiotex Mfg. Co., Dept. FR,
3225 Exposition Pl, Los An-
geles, Calif.

DUAL VOICE - COIL stereo
woofers for 3-channel system.
8-inch SK-139 and 12-inch SK-
133 both have 2-inch voice coils,
2-1b magnets, 350-cycle cross-
over network KT-161 lets you

combine bass from 2 channels
in 1 woofer—Lafayette Radio,
165-08 Liberty, Jamaieca 33, N. Y.

LOUDSPEAKER SYSTEM de-
signed for corner placement
can also be used in non-corner
locations. Cornwall system has 3

drivers. Occupies 7 cubic feet.
Smooth bass response to 35
cycles. Useful as second- or
third-channel speaker in stereo
systems.—Klipsch and Assoc,,
Inc., Hope, Ark.

CONE TWEETER XNo. A35T.
Response 3,000 to 18.000 cycles.
Having sealed acoustic rear
chamber, this direct radiator
requires no horn. Built-in 4-u4f

Al specifications on these pages from manufacturers’ data.

wWwWWwW. americanradiohistorv.com

capacitor, 2.5-0z magnet housed
in heavy yoke. No other net-
work components necessary.
Power capacity 25 watts.—
Audax, Inc., Div. of Rek-O-Kut
Co.. Inc 38-19 108th St., Corona
68, N.Y,

MAGNETIC STEREO CAR-
TRIDGE. Extremely high verti-
cal compliance and high output
(30 mv per channel). Model
AG3400: flat response from 50 to

18,000 cycles. Stylus pressure 3
to 5 grams. Mu-metal shielded
throughout. Channel separation
better than 22 db at 1,000
cycles.—North American Philips
Co., High Fidelity I’roducts
Div., 230 Duffy, Hicksville, N.

STEREQ TUNER. Separate
FM—AM reception and adapter
for FM multiplex. Model S-2200
has 2 tuning indicator lights to
insure accurate tuning. High-Q

2

bridged-T whistle filter for AM,

0.95-uv  sensitivity for 20-db
quieting of FM. Interchannel
hush (squelch) eliminates

“hash” between FM stations.—
Sherwood Electronic Labora-
tories, Inc., 4300 N. California
Ave., Chicago 18, Ill.

STEREO AMPLIFIER wmodel
AM-150. Response 50 to 12,000
eycles. 6 tubes, ac-de circuit,
Dual 8-ohm output, for use with

high-output crystal or ceramic
stereo cartridge. 3 controls,
sand-gold finish with contrast-
ing black.—Olson Radio Corp.,
260 S. Forge St., Akron 8, Ohio.

MATCHED MICROPHONES
for stereo taping in 2 types.
Paired Ceramikes acoustically
matched within 2 db. 1l-piece
die-cast metal case contains

rugged rubber-encased ceramic
transducer. Ca-T10: 50-13,000-
cycle response at —62-db level.
More sensitive Cal-T11: re-
sponse 50-8,000 cycles at —55
db. Table stands are also avail-
able, — Sonotone Corp., Elms-
ford, N. Y. END

RADIO-ELECTRONICS
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STOP BUYING TUBES
IN THE DARK

Each Tube Individually and "
Attractively Boxed! You Can
Rely On Rad-Tel's Speedy ‘
J |
One Day Service! ~;
14 [
AII Rad-TeI s Flrst Qty. Type  Price aty. Type Price aty. Type Price Qty. Type Price Qty. Type Price Qty. Tyse  Price
_ 0z4M .79 | _ 4826 .58 | _ SBCS .54 | _ GI6 &7 1207 63 | 125076 .73
Q I-t IG t d X2 62 4877 96 | _ &BCT .94 6K6 .58 | 12817 .86 1207 2§
1836T 79 | . 4c86 .59 6BC8 97 | _ 6S4 .48 1284 .63 129867 .
ual Y- uaran ee —_1DN5 .55 | __ 4CS6 .61 8806 .51 6SA7GT .76 12BA6 .50 12% 69
163 73 4DE6 62 6BEG .55 BSKIGT .74 12806 50 1242 38
I 1K) 73 | _apke 60 58%6 44 | _ 6SL7 .80 12B66 .53 1786 67
ne u ear 1K3 73| . _4DT6 55 | _ 6BGG 1.66 BSNT .85 12BF6 .44 17306 1.09
G _ L6 105 |_ 5AM8 .79 | _ GBH6 .65 §sQ7 .73 128H7 73 1725 58
1LA6 69 | _ 5ANS 86 8BHS 87 614 .99 128K5 .70 17045 .62
—e6 79 | — 5805 52 68)6 62| _ 618 .80 | _ 12Bl6 .56 1704 69
| TIN5 59 5AT8 .80 6BKS 80 | _ 6U8 .78 | _ 12806 1.06 17026 1.06
T IRS €2 | __5BKIA .82 6BKT 85 | _ GVEGT .54 | 12BY7 .74 1766 58
155 51 5807 97 | _ 6BLT 1.00 gWa 57 12827 15 17#6 70
1 ite 58 5BR8 .79 68N4 57 BW6 .69 1205 .56 19844 83
— 14 57| __5C68 .76 6BNG .74 6X4 39 1285 59 19866 1.39
w5 50 |_ 50L8 76 | _ 685 .65 6X56T .53 12CN5 56 1913 .80
T SEA8 .80 6BQGGT 1.05 | _ 6x8 .77 12CR6 54 21646 1.49
28F4 96 SEU8 .80 6807 95 JAU7 61 12005 .58 25004 87
_%8N4 B0 | 516 68 6BRE .78 788 68 12006 1.06 25806 1.1
“ovs 518 81 6858 90 786 69 12066 .54 2505 .53
I 35 42| 5u8 60 68U8 .70 W4 69 12085 69 25CA5 59
[ ‘ U6 51 508 .81 6BYS .54 8AUS 83 12068 .75 25006 1.44
‘ %ﬁ g: gg .% gug .% 8AWS .93 120L8 .85 25006 111
. . 827 9 8805 60 120M7 67 25DN6 142
better thcm 38C5 .54 5Y3 46 64 .43 8CG7 .62 12006 1.04 25E45 55
3BE6 52 | _ 6AB4 46 6086 54 3CM7 .68 12087 .79 505 57
38N4 B3 6ACT .96 6006 1.42 8CNT .97 12026 .56 25K4 68
_ 3BNG .76 BAF3 .13 6CF6 64 8cxs .93 1266 50 | _ 2575 .66
q 38U8 .78 | __GAFA 97 8067 60 8BS .94 12666 .54 355 51
(9] _ 386 55 |  6aG5 .65 6cG8 77 10047 71 12EK6 .56 /3 57
. 3826 .55 GAH6 .99 6CM7 66 _ . 11cyr 75 12E26 53 | _ 35w4 52
386 54 | 6AKS 85 |  gcNT 65 1204 .60 12F5 .66 355567 60
—3Cr6 .60 BALS .47 6CR6 .51 | - 12AB5 .55 12F8 66 | _ 50B5 .60
3086 52 GAMS .78 0S8 57 12AC6 .49 12FM6 45 | _ 5CC5 .53
Y5 T §AN4 95 |  gCU5 58 12406 .57 12K5 65 50004 .37
__3DE6 62 6ANS .85 goUE 108 120E6 .43 12SATM 86 S5CEHS 55
ff —3DK6 .60 6405 .50 6CYS .70 128F3 .73 12SK7GT .74 5CL6 61
(o] —3016 50 AR5 .55 66Y7 M 124F6 .49 | _ 12SN7 67 17123 8
305 .80 BAS5 60 6DA4 68 12006 .46 .
Send For Free Trouble e | o 43| Wen o g L %
- . 6ATS .79 60E5 58 .
. — 4AU6 54 6AU4 .82 60G6 .59 12005 52 | TRANSISTOR 2N 215
Shooter Guide And New 48a8 51 | gAUG 50 | . 6DQ6 1.0 | - 12416 43 | pNp GENERAL PURI OSE
48C5 .56 AUT 61 6015 .76 12017 .76
Tube & Parts Catalog. 48C8 96 | gaus .87 | gore 53 |  12AU6 50 A.F. AMP
_ 4BES 54 AV .40 GEUS .79 12007 60
) | 4BN6 .75 | _ GAWS .89 | _ GEA8 .79 120V5 97 €a.
Not Affiliated With Any Other ggtslg gg _gm gg _Eﬁgar gg }gm 471:1_’ : L N o
- S o . . n Lots o
Mail Order Tube Company. T aBUS 71 | Tesac 49 | Teeer ot | 1oaxa @7 45¢ ea. sir3le

55 Chambers St
Newark 5, N.
DEPT. RE 440

TERMS: 25% deposit must accompany all orders — balance C.0.D. | HANDLING CHARGE FOR ORDERS UNCER $5
Subject to prior sale. [IIFIFEEITOEI T No C.O.D.'s outside continental U.S.A.

APRIL, 1960 123

wWWW . americanradiohistorv.com


www.americanradiohistory.com

“Protoracts are the backbone of my business—

| believe without them | would be unable
to operate. When it comes to repairs and
ordering parts, | can find no quicker reference."

—Robert W. Whited
Herndon, Va.

Service Technicians! YOU EARN MORE...
YOU RATE with the public when you own

the PHOTOFACT service data library!

You enjoy maximum earnings as the
owner of a complete PHOTOFACT
Service Data Library! It’s inevitable,
because no matter how expert you are,
you can always save more time on
any job, get more jobs done daily—
EARN MORE, DAY IN AND DAY OUT...

What’s more—as the owner of a
complete PHOTOFACT Library, you
know your customers’ sets best. You
can actually show each customer you
have the PHOTOFACT Folder covering
his very own set. Result: You command
public respect and acceptance which
paves the way to more business and
earnings for you.

1f ¥ ﬂh;-:'n__o w o awn a
PHOTOFACT Library, you
can apply for membership
in the powerful new
"PEET"’ pragram, designed
te build presfige und busi-

nician whe qualifies. Ask

‘your Sams Disiributor for Attn:

HOWARD W. SAMS & CO., INC.
1726 E. 38th St., Indianapolis 6, Ind.

O Send me full details on the new “PEET" Program.
Include full information on the Easy-Buy Plan and
Free File Cabinet deal.

O I'm a Service Technician
My distributor is

Shop Name

HOW TO STAY AHEAD...

Yes, the truly successful Service
Technicians are those who own
thecomplete PHOTOFACT Library,
who can meet and solve any re-
pair problem—faster and more
profitably. And these men keep
ahead because they're on a Stand-
ing Order Subscription with their
Distributors to receive all new
PHOTOFACTS as theyare released
monthly. (They're eligible for the
benefits of membership in PEET,
too—see below!)

For PHOTOFACT Library Easy-Buy
Plan details and Standing Order Sub-
scription, see your Sams Distributor
today, or write to Howard W. Sams...

a full-time; O part-time

the “PEET" detuils, or mail
Address

toupon today!
2 Clty

St ' i,

Zone___ State

7
{
1
|
|
|
1
|
I

ness for the Service Tech- |
|
|
{
|
|
1
L
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AGAINST FACTORY SERVICE

The National Appliance & Radio-TV
Dealers (NARDA) is against factory
service, according to the Television
Service Association of Michigan. The
Executive Committee of NARDA says
“the members feel that such a policy
deprives the consuming public of the
right of free choice of agencies to serv-
ice its appliances and may tend to
create a monopoly.”

Frank J. Moch, executive director
for the National Alliance of TV &
Electronic Service Associations, warns
technicians that company service war-
ranties are a serious threat to their
businesses.  Several manufacturers,
according to Moch, stated that competi-
tion will probably force them to include
service warranties with their sets. He
urges all technicians to “among other
things write to their Senators and
Representatives demanding legislation
to prevent factories from killing off
independent service.”

SALES TAX INVESTIGATION
The Vanguard, official publication of
the Tri-State Council of TV Service
Associations (Pennsylvania, Delaware,
New Jersey), reports that 37 names
were submitted to the State Sales Tax
Department of Pennsylvania for inves-
tigation. The state has a law that
requires retailers to collect sales tax
on TV servicing. The Pennsylvania
association asked their members to
submit the names of any “illegitimates”
who were doing business without pay-
ing taxes to the Tax Department.

NO LAW BROKEN?

An Alexandria, Va., judge dismissed
fraud charges against the owner of a
service shop who charged a police-
woman $37.20 for a new fuse and tube.
The owner of a nearby service shop
said he charges $2.10 for the tube and
20c for the fuse. The judge said:

“l don’t think any law has been
broken. It’s a sickening story that
people can be fleeced like this. A dirtier
trick I've never heard of. It’s a shame
something can’t be done to break it up.”

TV SAFETY GROUP

The Empire State Federation of
Electronic Technicians associations has
created a committee to investigate
safety problems in modern TV ve-
ceivers. Designating the program
“Operation TV Safety,” ESFETA asks
that technicians:

Keep children and customers at a
safe distance while servicing sets.

Do not defeat electrical interlocks.

Replace cabinet back after servicing.

RADIO-ELECTRONICS
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TECHNICIANS' NEWS (Confinved)

Check antenna installations for dan-
gers such as grounding, nearness to
power lires and rusted or improper
mounting.

Check potential between metal cab-
inets and ground for dangerous volt-
ages.

Watch out for shock hazards.

— e

Why Aren't You on the List?

RADIO-ELECTRONICS is publishing a list of all
of the known television service associations in North
America. Every now and then some association will
write in and ask us why it has not been listed. We
can list you only f we know about you., We have
had difficulty in getting the names and addresses
of associations. In spite of numerous letters, we have
not been able to get any information from a number
of states known to have service organizations. These
include Arkansas, Connecticut, Florida, Minnesota,
Missouri, New Hampshire, Oklahoma, Rhode Island
and Texas. Word from these states is anxiously
awaited.

If your association has not been listed or if you
know of any that have not been listed, let us know
about it. Send a postcard with the name and address

of president or secretary to: Associations Editor,
RADIO-ELECTRONICS, 154 W. 14 St., New York II,
N. Y.

MASSACHUSETTS

ELECTRONIC TECHNICIANS GUILD OF
MASSACHUSETTS (ETG)
Leonard Smith, Secretary

Box 176
Newtonville 60, Mass.

GREATER BC:STON NORTH SHORE
CHAPTER, ETG CHAPTER ETG

Jomes H. Kelley, Robert Pelletier

43 High St.

Danvers

SOUTH SHORE
CHAPTER, ETG

George Toma, Secretary

Broad St.

East Weymouth

SUBURBAN CHAPTER,

Gilkert P. Clark,
Secretary

845 Washinaton St.

Newtonville 60

RADIO AND TELEVISION
TECHNICIANS GUILD
OF GREATER
NEW BEDFORD

J. L. Shepley, Secretary

10 Topham Street

New Bed‘ord

WORCESTER COUNTY
ASSOCIATION OF
TELEVISION
TECHNICIANS
(WCATT)

Warren Pease, President

Ponakin Road

Lanzaste-

Secretary
236 Main St.
Woburn

BROCKTON ZHAPTER,
ETG

Albert Kazukonis,
President

743 N. Main St.

Brockton

FALL RIVER CTHAPTER,
ETG

Henry Nadeau, President
The Lene
Assonet

LA)]’_VRENCE CHAPTER,

C
Donald Baroa, President
118 Essex St.
Lawrence

LOWELL CHAPTER, ETG
Al Nickerson

38 Ledae Road

N. Chelmsford

PENNSYLVANIA

RADIO AND TELEVISION SERVICEMEN'S
ASSOCIATICON OF PITTSBURGH

Tom Ging, Secretary
3239 Ashlyn Avenue
Pittsburgh 4, Pa.

e

-

ETG ON TV?

The Elactronic Technicians Guild of

Mass., Boston

Chapter,

announces a

tentative plan to appear on WHDH-

TV’s
nel 5)
It will be

Dateline Boston program (chan-
ahout the first week in

June.

a demonstiration type pro-

gram featuring TV service techmiques

and tips.

ACTRA OFFICERS

The Alameda County Television &
Radio Association installed officers for
1960. They arc: Claire W. Lanam,

president; Stephen L. Strong, first vice

president;

APRIL, 1960

Frank Lozano, second vice

president; John A. Edwards, treasurer;
Melvin J. Dumolt, representative to
the California State Electronics Asso-
ciation, Directors are Lewis E. Hall,
Roy E. Brown, L. M. Bacon, Allan
Crawford, William R. Howard, Roy
Pine, Norman W. James, Hal McGee,
Milton M. Siegel, Sam Ditto and Dick
Soone.

FTRSA ELECTS OFFICERS

The Federation of Television—-Radio
Service Associations of Pennsylvania
Inc. elected and installed its 1960 offi-
cers: Wayne E. Prather, president;
Charles Ross, vice president; John
Ruch, recording secretary; L. B. Smith,
financial secretary; Leon J. Helk,
corresponding secretary.

RATE INCREASE

Service shops in the Santa Clara
area plan to raise their rates as much
as 15¢%. Russell J. Hamm, president
of the Radio-TV Association of Santa
Clara Valley (Calif.) said that rates
in the San Francisco area were about

higher than the Santa Clara avrea.
Myr. Hamm said that the increased
time spent on servicing printed circuits
and the $3-an-hour wage rate make
the change necessary.

LICENSE COMMISSION

A Board of Commissioners was
appointed to administer the Kansas
City Television and Electronics Service
License Ordinance. The men appointed
are: C. L. Foster, Avery Fouts, Don
Ellis, Don Day and John Gardner. All
five are connected with electronics,
three being active members of the
servicing industry.

The commission has to examine and
license all men who service or expect
to service television or related elec-
tronic equipment.

TUBE-CHECKER
PROBLEMS?

TSA (Iowa) Beacon advises, “Don’t
look for any immediate solution to the
tube-checker problem. Do keep your
eyes and ears open and if you see a
tester (in a drugstore) in your area,
see what brand of tubes he is selling.

“Find out if the customer can return
a tube if it does not help the trouble.
Keep track of the operation to see if
it is legitimate. If off-brand tubes are
sold, report it to your NATESA direc-
tor. NATESA has a wad of information
on these things and the picture is
starting to clear up.”

ARTSNY ENCOURAGES WIVES

The Associated

Servicemen of New
tured a novel

Radio-Television
York (City) fea-
event at their recent
annual dinner dance and installation
of officers. A beautiful jewel box was
presented to Mollie Goldfarb, wife of
Phil Goldfarh, treasurer and long-time
active member, and to Elsie La Presti,
wife of Peter La Presti who during
the past year was corvesponding scere-
tary. The presentation was in appre-

wWwWWwW. americanradiohistorv.com

*'101 More Wuys to Use
Your Scope in TV” §

Here is the sequel t» Bob .«
Middleton’s first book onthe
subject, prompted by ‘hein-
sistent demand of read 2rs for
still more of the uniq.:ie and
practical help found n the
g‘opular 101 Ways’’ series.

his working guidebcok for
the service technician or for
any scope user, stresses the ’
proper interpretation of ob- "<
served waveforms. Sf ecifies
equipment needed, ¢:aonec- ﬁ.,f .
tions required, procedure and evaluat on of
results for each use. Special notes supp.2ment <;
the uses described. Profusely xllustmtetfL 5250 P
180 pages; 5% x 8%4”.Only...........

~

“Electronics For The Begmner

This book derives from the
author’s own experiences in
helping his teenage son under-
stand this fascinating subject
and rewarding hobby. (Jay
Stanley, the writer, is a frequent
contri utor to leading electron-
ics magazines.) Profusely
¢ illustrated, the book includes
15 chapters which progressively
introduce the newcomer to the
basic fundamentals of con-
structing electromc devices,
" such as a “‘one-hour radio,” a pockn radio, a
home broadcaster, short-wave tuner etc. Tha
book is unique in that all the Erojectu described
make use of transistors rather thai vacuum
tubes. This is without doubt the mos ' readable,

up-to-date and best book of its type available.
gy 5921 pages; 5% x 814", hard-bound. 5395

"*Servicing Transistor Radios’ 'fol. 5

The latest volume in this best-
selling series; complete c ataon
popular transxstor mode! radios
produced in 1958-59. Y u get
the famous Sams Standard
Notation Schematics with
CircuiTrace used throuzhout; <
full photo views of each c1assis;
complete alignment dara; full
. replacement parts cata— ‘
¥ everything you need to »esuc-
cessful in fast- growmg t ansis-
torized radio servicing. It cludes
valuable section on special techniqu:s for
servicing transistor circuits. With cum-lative
index for all volumes in the series. 160 5295 %2
pages; 8% x11”. Only...............

“'Video Speed Servicing'’ Vol. 4

Newest volume in Sam Mar-
shall’s valuable series. Con-
sists of 456 practical trouble-
shooting hints for solving hard-
to-find faults in many late
model TV receivers. All models
are indexed by brand name,
model and chassis number for
quick reference. Each hint is
accompanied by an explanatory
diagram or schematic. An
invaluable shop reference;
a real time- -saver. 160 5295
pages; 8% x 11”7, Only.

HOWARD W. SAMS & CO., INC.

Order from your Sams Distributor today

ormail to Howard W. Sams & Co., Inc., Dest. D-20,
1720 E. 38th 5t., Indianapolis 6, Ind.

Send me the following books:

[ '"101 More Ways To Use Your Scope” { EM-7)
(3 "Electronics For The Beginner’ (BHJ-1)

[0 "Servicing Tronsistor Radios” Vol. 5 {TSA -5)

O "Video Speed Servicing" Vol. 4 (VSM-4

e enclosed. [] Send Free Bo sk List
Name _
Address
City. Zone State . _
e {outside U.S.A. priced siightly kighe
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Inlhoduting

CUSTOMIZED

Can be installed
in dash or under
dash as desired!

is a trim
plate kit for
YOUR CARI

CUSTOMIZED

o VIBRATOR-OPERATED with Tone Control

The ATR Customized Karadio is a compact, new, self-
contained airplane-styled radio for small import and
compact American cars. This economical unit is perfect
for all small cars because it can be easily and inex-
pensively installed in-dash or under-dash on most any
make or model automobile—and its powerful 8-tube
performance provides remarkable freedom from engine,
static, and road noises. ATR Karadios are built to look
and fit like original equipment with sleek, modern
styling and solid, single-unit construction. They offer
many customized feofures and provide highest quality
fidelity —yet cost far less than comparably designed
units. The ATR Customized Karadio comes complete
with speaker and ready to instalt ... and is the ideal
way to add fun and valve to your small import or
American avtomobile!

P

1

ATR KARADIO

. . is ideal
forsmallimport
% cars or com-
o pact American
% G e y carst Unit is
completely self-contained —extremely compact!
Can be mounted in-dash or under-dash—wher- i
ever space permits! For 6 volt or 12 volt!

SEE YOUR JORBBER OR WRITE FACTOR

« “A” Baltery Eliminatars « DC-AC Inverlers + Auto Radio Vibrators

American Tetevision & Raoio Co.
Zuatity Products Sinece 1937
SAINT PAUL 1, MINNESOTA, U. S. A.
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TECHNICIANS' NEWS

(Continued)

ARTSNY president Ed Eisen presents

jewel cases 1o Mrs. La Presti (left) and

Mrs. Goldfarh, in recognition of their
services to the Association.

and

in

ciation of their assistance to
encouragement of their husbands
association work.

The affair, held in Brooklyn’s Farra-
gut Inn, was well attended, nearly 40

of the organizing committee of the
Long Island Better Business Bureau,
reports that a special effort will he
made during the coming vear to improve
advertising and selling practices among
television sales and servicing firms in
Nassau and Suffolk counties (New
York), according to Guild News of the
Radio Television Guild of Long Island.

A considerable number of complaints
were made last vear to local district
attornevs and the New York City

Better Business Bureau the Guild News
states. The Long Island BBB will dis-
tribute pamphlets designed to educate
the public about industry practice, and
make daily checks on advertising and
selling practices in an attempt to stamp
out unfair competitive tactics.

GROUP LISTS WHOLESALERS

The Newsletter of the Independent
TV Service Dealers Association of Los
Angeles County is listing “ITVSDA-
Approved Jobbers”—“These wholesal-
ers have given ITVSDA assurance in
writing that they do not make a praec-
tice of selling to anyone other than

persons heing present. There was no holders of valid resale permits and in-
formal  program—though short ad-  qustrial accounts.” Jobbers who follow
dresses were made by some of the syeh a policy are urged to send the
officials—and  social activities were  Asgociation a letter to that effect so
carried on till after 1 a.m. that his name can be added to this list.
BBB TO C . The names will continue to be listed in
CHECK each issue, pending verified complaints
Aaron A. I&nopf general chairman  against anyone so listed. END
s P A s S ————
BARRY’S i 13TV PICTURE TUBES;
APRIL SPECIALS R |
LN | 1 At Lowest Prices
\ 17BP4 _.$ 9.95 21AMP4 _§(5. 75l
i i | 17CP4 . 21ATP4. 1575 ]
SOt tuhe & i 17GP4 17.60
51,51 198 In(m Illlu @ 2 17HPY 12.50
TURE i 17LP1 11.50
Al i 17QP4 9.95
PRICE T8 17TP4 17.00

stock Deantitul white o) u(l & black l Ly enated Tube 19AP4 (.00

cartons—write 1or list of sizes & 5 2

. l‘i;ault‘jhl\l\l ;]i?l’s]odl R;"t’;cf Maps c{;”(d_‘s‘in.” or the zgﬁﬁi :3?8
R T 21AP4 T 2210

e Scotch agnetic Tape (smmo Quamy) ”IALP-t 15.75
»1111; (1’4 NG00’ 50 Reet
ER RIS 7- I 1 year warranfy I
f;_“;_‘l'h,‘:l’, -u‘,'{"... Aluminized Tubes $3.00 morve than above prices.
ﬁhln'hunv |\,.|i| ‘ G rices  ine l.llll(‘ the rc!l“:rn: n(‘ l’a!“< :l:§e|1|};l|t::](‘ur:|lln|!a§

e Geloso Tape Recorders—Buautiful—For home— pars e oo et Al e e
U T IR b ket SR G G (A RN Ik g the aleciron FUn are brand new.

e Professional Closced-Circuit TV Cameras. For Hamne, ALL PRICES FOB CHICAGO, TLLINOIS. De-
seliools, banks. industry.  cle,  approx.  STO0.00 posit required. when old tube is not re l
(hrochure avail.yr, New ¥ turned. retundable at time of return., 250%

. mote TV C o A conveniones deposit  required on COD  shipments., Old

picture. YA e Re'A must e turned prepald, Tuhes

o Jmanadn LU avail.of

I
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|
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|
o
|
|
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|
|
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|
D, mverts I
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|
|
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|
|
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I
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1 l’; meter

'y into single
k is

0.
data for 2

fo vc xmitr. Fuinishes !ll) AN Il(
N le\ll\tlll Submaisible type,

Patch Cords W/B;\k(‘llh‘ Phonc T
ing phone tips: :
when orderigr. 120 e,
Matching Jacks for above. ) 120 ¢
Scintillation Counter. 10 Lines more sensitive than
iUopelger counter. Model CAR 1002 taanmase int
ummluu w /bty roady  ta Only
F19.05 hine

plate &

h m:lh exelid-
Specify lemgeth
e R1.00a),

yion insulationy

aperate.

home

.
¥
K
D
P
Z
a’
>

Wonderful for

ue T
Tremely Conversational

mou u.m B10.05  w/wiring  diagram. (2 for
LTI

e 3/16 H.P. Continuous Duty DC Motor 13 Ve @
1.8 Amps. Ship. \\x A0 lhe, =1 .

e Leach 115 VAC Relay. 0 A\mp\ contacte.  for
<witehing  high-volt. sum»l\) DPST  (N.O.) Stock
FHINLL NG90,

e 68" High Relay Rack finish. For ~tandaml

(1|(\
A

10" rack panel. tacl V. overall Necds touch

up—grond condition.

If you buy Tubes. Components or Equipment . You
must have a copy of the new 1960 “'GREEN SHEET'
(A Gomplite catalog of specialized industrial electronic
tubcs and components). WRITE TODAY! Send
and ask for Barry's Green Sheet catalog. We will send
you a catalog and put your name on our mailing list
for future catalogs and supplements.

Sensible prices—dependable quality

Walker 5-7000 | p
BARRY
bept, RE-4 LLU

C ORPORATI!ON
512 BROADWAY, NEW YORK 12, NEW YORK

www.americanradiohistorv.com

shipped Ruil £
tinental U.S, e

Weo ~n|n to the con-

]
anadda ond l
WRITE FOR COMPLETE LIST. I

! —PICTURE TUBE OUTLET-—!
2922 North Milwaukee Ave. i

I Chicago 18, 1l Dickens 2-2048 1

Vs mn om wm om En GE B ES En B em Em GE B W

I tubes

May issue of

RADIO-ELECTRONICS
On Sale April 26

Reserve your copy now at your local news-
dealer's!

HI-FI TAPE

America’s number | manuefacturer.
r-Day monev back gaarantece,

1200° Acetate .. 3 for $4.65
1800’ Mylar . ..... 3 for $6.95
2400' Mylcr 3 for $9.60

Assortment of 120 additiol 1O diseount. Send for
Jow. low quots umm any Hi-Fi Companent or Recorder
—Free Catalog.

H1-FIDELITY CENTER,

Aide by
1

1797 First Avenue
New York 28, N.Y.

RADIO-ELECTRONICS
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DARKROOM TIMER

This darkroom timer makes use of
that miniature glow lamp, the NE-77.
The advantages of this timer over most
others arve those that the NE-77 has
in almost any circuit—small size and
low cost.

a Thyratron,” Rapio-ELkcTrRoNICS, Oc-
tober, 1958.) The ved dot on its tiny
glass envelope identifies its anode.
The values for C2 and R6 may be
any combination that will allow the
maximun timing peviod desived. Those
shown in the diagram allow a timing
period ranging from 4 to 40 seconds.

A comparatively inexpensive relay
that wovrks very well in this circuit is
a Potter & Brumfield 24-volt DC DPDT
type GAT1D, but almost any relay may
be used that has DPDT contacts and a
coil resistance of 200 ohms or more.

Resistor R4’s value depends on the
relay used and should pass a current '
equal to approximately 30¢¢ of the ve-
lay operating current. The wattage of \
R1 and R4 depends on the amount of

T D S S S S S
AN e SEL RECT
\ Ri SEH
\ AN
AN 2.2K 100 !
e P 125V MA 2o
ON' | 50 MA 220K
7 vac
6 6.3V
NOT USED
i e IMEG  TIME
A
U U7 vac TIMED oUTPUT OsEE TEXT

The NE-77 is a three-clectrode neon
lamp that acts like a cold-cathode thyra-
tron. (See “New Neon Bulb Acts Like

relay hold current used. All other re-
sistors are % watt.
To operate the timer, turn TIME con-

Purchasing
A HI-FI
SYSTEM?

NOW YOU CAN CHARGE IT!

Up to 10 wonths to pay. No dosen pavineat
wecessary. Just sox you weant to charge it
1 da the rest.

alte'c Lansing
Send US ectrovoic
Your List of

Jensen
Hartley ® Stephens
Components
For A Package

University
Quotation

Acoustic Research
Janszen
Wharfedale
Karlson Cabinets
Viking
Concertone

Bell * G.E.
Weathers
Harman-Kardon
Eico * Pilot
Sherwood
Acrosound

Quad * Sony
Dual Changer
Bogen * Leak
Dynakit * Fisher
H. H. Scott
Ferrograph

WE WON'T BE
UNDERSOLD!

l Quickly checks :

Completely self-contained :

RADIO SHACK FLASH!

For the newest ind best
in clectronics cquip-

ment —sterco. b o -fi, ham
radio, tapes ail cou-
pon today for Radio
Shack’s latest FREE
312 page catalog. Also
get every new edition
for next 12 nonths,
Free. Satistacti n guar-
anteed or your moncey
back. Mail couj onnow.

of thousands of

J}j/!.}'—"g RADIO SHACK buys

Transistor
Battery Radie
19.95 Value

only

$995

B ¥ b
xehus L iransistor b
Sxclusive Radio S| Tk

hae

a
1

dy 2% . Built
tery radio ()‘!h W10 punces But

“e,‘\i}e‘? ‘t:} fer.nle .-ul.-nni\.(_f\:

t:‘“,‘q);ku\gr;, handsome molded cas
1 Radio Shack Corp., 730 Commonwealth Ave., !
| Boston 17, Mass. Dept. 60D 10 |
I Send FREE Electronics Catalog-——-Also ev:ry new

issue for 12 months, a full year's subscript on Free, I

I Name I
I Address — S S I
I Postoffice
] or City Zone Stote {

i

* RADIO
* TV SOUND
* HI-FI ke
* INTERCOMM {25
» TELEPHONES

* HEARING AIDS
* COMPONENTS

¢ Uses One
Pen-lite Battery
* Transistor Powered
* Inductive Sensitivity
Couples to circuits
without |eads

Takes the trouble OUIT
of trouble-shooting —

THE NEW

m0CQUIT!

TRANSISTORIZEED

SIGNAL
INJECTOIR

Pen size, precision instrument, weighs
only one ounce. Ideal for electranic

servicing and testing. Usei by
engineers, technicians and service
men for rapid signal substitLtion
in development work and tro ible

All merchandise is
brand new, fae-
tory fresh & guar-

Tandberg

Pentron * Roberts
Ampex * DeWald
Challenger

anteed. Wollensak
Free 1H-Fi Catalog a?rr:::fd
Awvailable on  Reqguest. Glaser-Steers

Rek-O-Kut
Components
Norelco

AIREX Fairchild
Pickering * Gray

R D I o Audio Tape

A Magnecord

Full Li f
CORFORATION Well:or g‘:bionets

64-RE Cortlandt St., N.Y. 7, CO 7-2137

APRIL, 1960

shooting. Order through rour
distributor or use handy cot pon
below for immediate deliery.

* Wide Frequency Range '}
Mid-audio to high RF

Manufactured by -.\ Y o e -
DON Bos co ¢ Enclosed is check for $........... ... :
ELECTRON ICS Ship . ... MOSQUITOS at $9.95 esach. :

INC. NAME. oo e !

56 ROUTE 10 STREET . e :

HANOVER, NEW JERSEY = M CITY .. STATEL. 1
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—*“TAB” Tubes Tested, Inspected, Boxed—
Six Months Guarantee!! No Rejects!
NEW & Used Gov't & Mfgrs. Surplus!

Qrders 810 or more, Receiving Lypes only ppd, 48 states
A2 .89 12AT6 .59|1851 1.00

5 L90(12AT7 8411726 1.10
0oc3 . 6BL7 1.25(12AU6 169]4-65A 16.00
oD3 . 6BNG J98|12AU7 $39(2D21 2/81
oz4 . 6BQ6 1.19/12AX7 79i3D23 3.85
1A7 . 6BZ7 1.25|12BA6 65(717A 5/$1
183 . &Ca 43(12BA7 .9914-125 29.00
1R5 .78/6CS 69/128D6 .59/4-250 35.00
184 .7816CB6& .80|12BE6 .50|4E27 7.00
1T4 .78.6CD6 1.49(12BF6 .59|4PR60 29.50

Send #5c for Catalog!
1u4 3/81{6HE 3/81|12BH7 .09/4X150G 315
1Us .73|8J5 .52|12BY7 .98/4X250 35.00
1X2A .081636 [48|128B27 .99 4X500 XE )
3Q4a .6816K6 .58{12CU6 1.45 P1 28
3qs . 6K7 .74(128A7 .04 58?4 4 98
as4 . 6L6 1.19|125G7 .B9|35T 4.00
3va .83 654 .59|125H7 .89(100T 7,00
SR4 . 658 L091128)7 .75131BA 5/81
S5u4 . 65A7 .69(128K7 -041388A 3/81
5va 65B7 1.191128Q7 .84/4168 16.00
od Surplus Electronics from schools & U
5Y. 9165C7 .89119BG6 2.15/450T 42.00
6AB4 6SG7 .79[19T8 1.16 807 1.00
6AC7 6SH7 .69,25BQ6 1.39‘809 3.00
6AG7 6537 .69|25L6 .89 811A 4.40
6AH6 DIESK7 .72|25W4 .77!812 3.00
6AKS 9 (6SL7 .8¢.2525 .63 813 9.00
6ALS 6SN7 2/81|2526 .75|814 3.45
6AQS 3168Q7 4(EL34 .49 815 2.75
6AS7 65R7 .T9|EL37 2.49 8 .59
6ATE T8 .98135L6 69J8298 8.00
Wanted 304 U tubrs! Top $$ 8 Paid

6AU4 1.10, 6uUs .98 35W4 40 832A 7.00
6AUS 1.196V6GT 0 35Y4 6A 2.75
BAUE .69 | 6Wa .79 3525 ()} 1625 5/%1
6AX4 .79/ 6W6 .B9|50AS ()9 6146 +4.00
6BA6 .58 6X4 2/81/5S0BS 95879 .08
6BAT7 1.00}6XS5 .19150CS 69 5881 2.70
6BD6 .69 (6Y6 .07/50L6 6550 3.90
6BEG6 591 TN7 8‘1 KTGG 3. "0 5654 1.00
6BG6 l.SU 12ALS 5894 12.00
6BH6 2|12AQ5 15 BO 59 7193 10/81

TUBES WANTEDI WE BUY! SELL & TRADE!
NEW "'TEKSEL'' SELENIUM RECTIFIERS

FULL WAVE BRIDGE RECTIFIERS., ONE YEAR «TD!
AMP. 1BVACI36VAC 72VAC |144VAC
CONT. [14VDC [28VDC [56VDC |118VDC

1AMP |$ 1.30' $ 2.00) $ 4 90 $ 9 45
2AMP 2.15 3.00

3AMP 2.90 4.00 8.50 16 75
6AMP 4.15 8.00 18.75 36.15
10AMP 6.10‘ 12.15 26.30 48.90
1S5AMP 9.90 19.00 40. 66.
24AMP J 15.00 29.45 57.50' 108.45

KITS! ''TAB'' THE BEST KITS!
A Kus Contare Mast Popular Values & Sizes
Kit 2 Eng. Parallel Rules Kit 5 Sub-Min Tubes
Kit 35 Precision Resistors | Kit 40 Stando# Insulators
10 Switches Kit 35 Power Resistors
75 Reslstors 12 /12W Kit 75 Mica Condensers
150 Carbon Rests!ors Kit 5 Crystal Diodes
el Lam Kit 100 Fuses, Assorted
Kit 12 Elec!rolytlc cond s | Kit 100 Ceramic Condsr.
K;t 56 Tube So Kit 10 Germanium Diodes
‘ Kit S FT243 Xtal Holders
Kit 8 Silicon Diodes
Kit 5 Microswitches
Kit 4 Asstd Rectifiers
Kit 2 PNP Transistors
Kit 4x50 Ft Hookup Wire
Kit 2 Veeder Counters
H Kit 2—-Computer Tormds
Kit 12 Algtr Clip Asst'd. Kit High Gain XTAL Mike

BUY 10 KITS—GET ONE Fit EEIEACH KIT 99¢

NEW SILICON 500MA RECTIFIERS

GENERAL PURPOSE 400 PIV at 250 MA
25 FOR s$l10

SPECIAL 2 FOR $1

- —e =
rms/piv rms/piv rms/piv
70/100 140/200 210,300

45¢ 50c¢ 65

TrmsypivT| 7p
350500 420/800 490/100
51 $1.50

'rms/puv . s/p s/piv
6;0/900 700/1000 772/)100

S in Bridge or F.W. C T. up to 750ma or
sztatFm)s lor 1.5A. ($5 or more we pay postage 48
es

TRANSISTORIZED DC POWER!
HI-EFFICIENCY DC to DC to 450 VDC
‘“TABSTAT'' KIT or BUILT!
Output 450 & TAP 250VDC at up to
150 MA/Up to 70 Watts RO, effi-
H prle 0. ”’n low idle current

fused & short cir-
cuit proof. Reguhlmn 5% 20 to
1000, lol(l” Small ln Size! Q\net nght w t! Lo-
priced qtd ‘‘TABSTAT TR12453CB hu 3
Assembled U-Build kit TR1245CK on|y 533 ““TAB-
T N _.)()V )( @ 100MA/12V TR1225CB %30,
TR1225C $27, 6V inpt TRGI’S( B $30, Kit
TRG’S(I\ 527

YOUR BEST BUY! ''TAB' FOR BARGAINS
2N278 $5.50; 2N411 $3; 2N112 $5

)7 BEST GRADE $1.59 @ , 6 for $9

S00Ft. MYLAR BEST GRADE $4.49,

SH“ T\PE
“ll(l%H ’ TAPE

N 200-1003c % ROVR Less Tube
m-> RCVIE GOOD COND less tubes..
FOR NEW CATALOG 25¢

i h
NEW VARIA r EQUAL O- 1.35\'/7 5
NEW VARIACH ox EQUAL 0-135V/3.

NEW Selenium Radla & TV Rectifiers! GTD.
65Ma 45¢, @ 6 for 100Ma 45 @ 12/%5:
250Ma  65c. @ 10’56 300Ma 88c @ 10/%8:
500Ma $1, @ 10 $8, 25/'%18

Orders this Item $10 or More, Postpaid 48 States!

TERMS: Money Back Guaran!ee‘
“ 99 our isth year, $2 min. order
F.0.B. N.Y.C. Add shpg charges
or for C.0.0. 2504 Dep. Prices

shawn sub‘ect to change
111-GG LIBERTY ST., N.

|_Send 25¢ _pyone: mecToR 2-824
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NOTEWORTHY CIRCUITS (Continued)

trol R6 to the desired time and throw
S1 to oN. This slowly allows capacitor
C2 to charge. The speed at which this
charging takes place depends on the
setting of R6. When the voltage across
C2 reaches the triggering voltage of
the NE-77, the lamp fires, causing C1
to discharge through the relay. The
relay closes, disconnecting the 117-volt
line from the output receptacle, at the
same time closing the normally open
contacts that connect the holding cur-
rent to the relay. Throwing S1 to oFF
lets the relay return to its normal state
and at the same time places R3 across
capacitor C2, insuring its complete dis-
charge. This sets up the timer for the
next timing period.—James Martin

BATTERY-CURRENT PROBE

Measuring battery current drain in
transistor portable radios is a simple
but effective way to detect abnormally
high- or low-resistance paths in the cir-
cuitry. If the normal operating battery
drain is known, and the measured cur-
rent is higher or lower than this value,

BLACK

BANANA PLUGS

RED

PLASTIC TAPE

)POSITIVE BATTERY TERMINAL

SPRING
CONTACT,

\BATTERY HOLDER

COMPLETE PROBE

? TEST

11 T} LEADs

CEMENT

B2
1/2 PAPER

[ELECTRODE ASSEMBLY
004" BRASS SHIM STOCK

the technician knows whether to look
for a shorted or an open circuit element.

Shorts and opens appear frequently
in transistors. In fact, the majority of
failures in transistors are shorts and
opens. Therefore, the battery-current
test has proved very useful.

www.americanradiohistorv.com

This handy battery-current probe has
been a time and temper saver for this
test. It slips easily between the battery
and the contact of the battery holder or
between batteries in series. This elimi-
nates removing batteries and frustrat-
ing attempts to connect test leads to
them. The test may be made as easily
as a voltage measurement, without dis-
connecting any receiver circuits.

The probe consists of two thin metal
plates, electrically insulated and con-
nected to the input of a suitable mil-
liammeter or multimeter by convenient
lengths of test lead.

The electrodes are cut from 4-mil
brass shim stock and tin-dipped. Test
leads are soldered to one end of each
plate. The other ends of the test leads
are terminated with banana plugs. The
brass plates are insulated with paper
and cemented together with epoxy resin.
The positive electrode is identified by
a dab of red paint. The upper end of
the probe was wrapped with enough
plastic electrical tape to make a com-
fortable handle.—Dale F. Betz END

50 Pears dgo

In Gernsback Publications

HUGO GERNSBACK, Founder

Modern Electrics ..............
Wireless Association of America.
Electrical Experimenter ...

Radio News
Science & INVERLION . coeoeeereeceeee e
Television

Radio-Craft
Short-Wave Craft .
Television News

Some larger libraries still have copies of Modern Electrics
on file for intercsted readers.

In April, 1910, Modern Electrics
Policing the Ether, by James M. Mur-
dock.
French Wireless Cars.

Calculation of Condenser Capacity, by
H. W. Secor.

New Duddell Oscillator.

Curious Frequency Meter.

Variometer for Amateurs, by M. H.
Hammerly.

How to Receive and Transmit at the
Same Time, by Hallam Anderson.

The Duplex Aerial.

“It’s a remote-control for my TV. I
shut off the set at home so my wife
can start preparing dinner.”

RADIO-ELECTRONICS
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Electro-Voice, Inc., Buchanan, Mich.,
is packaging its replacement phono-
graph needles in styrene plastic con-
tainers which display the individual
needles through a transparent window.
The company is also marketing its

l

matched microphones for public address
and home stereo recording systems in
pairs at no extra cost. The paired
microphones are carefully balanced
within close tolerances.

Centralab, Milwaukee, Wis., has re-
designed and simplified all its stock
product packages. The number of pack-

age sizes and shapes has been reduced
by more than 509, with many of the
bothersome smaller sizes being elimi-
nated.

Standard Coil Products Co., Melrose
Park, Ill., now has its TV tuner replace-
ments listed in Howard W. Sams Photo-
fact folder service, thus becoming the
first TV tuner 1nanufactu1e1 to partici-

pate in the service. Standard Coil’s dis-

tributor sales manager A. H. (Buzz)
Forbes iz shown hehind the stack of
the tuner specifications prepared for the
Photofact service.

Cornell-Dubilier Electrie Corp.,
South Plainfield, N. J,, is using a unique
30-30 premotion to dramatize its aim to
get sales action on its new Electomite
miniaturized electrolytic  capacitors.

APRIL, 1960

Now...from Sonotone—

4 Big
Improvements

in the quality stereo cartridge

Sonotone 8TA cartridge replaces
8T as industry standard

The new Sonotone $TA
cartridge gives greater 1han
% ever stereo performance...
has 4 big extras:

fuller, smoother frequency response

@ higher compliance than ever before
lighter tracking pressure

e Dractically eliminates dust pile-up

onLy

1450

”»

Sonotone 10T unitized stereo at
lowest price ever

New 10T cartridge sells at record low price of
$6.45.% And it covers the complete high fidelity
range. 10T’s unitized construction makes it easi-
est to install, easiest to replace. Low price means
more sales—more profits.

SPECIFICATIONS

|

[ 8TA 10T
Frequency ReSpONse .......... Smooth 20 to 20,000 cycles. Flat from 20 to 15,000 cycles
g ¢ P Flat to 15,000 with gradual == 2.5 db.
rolloff beyond. .
Channel Isofation 25 decibels 18 decibels
Compliance ...... . 3.0 x 10-6 cm/dyne 1.5 x 10-6 cm/dyne
Tracking Pressure 3-5 grams in professional 5-7 grams
arms
4-6 grams in changers
Output Voltage .............. 0.3 volt 0.5 volt
Cartridge Weight ... . 7.5 grams 2.8 grams
Reccmmended Load .. 1-5 megohms 1-5 mggohms. )
StYIUS vevrenrrecrevroceanans Dual jewel tips, sapphire or Dual jewel tips, sapphire of
diamond. diamond.

*includin g mount-ixE bra ‘kets
Sonotone makes only 6 basic ceramic cartridge models. ..
yet has sold over 9 million units...used in over 662 dif-

ferent phonograph models. For finest performance, replace
worn needles with genuine Sonotone needles.

Sonotone:

Electronic Applications Division, Dep!. C2-40
ELMSFORD, NEW YORK

Leading makersof fine ceramiccartridges,speakers. tape heads, microphones. electronic tubes.
In Canada, contact Atla~ Radio Corp., L.td. Toronto
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COYNE'S New Complete

Tukes Headaches Out OF
All Servicing Problems!

TRANSISTOR TROUBLES
IN 12 MINUTES!
Trouble - shoot cvery
type of circuit in ALL
transistorized equip-
ment! 525 pages: hun-
dreds of illustrations;
120 check charts' $5.95.

Lo Zoin?

RECORD CHANGER
TROUBLES IN 5 MINUTES
Locate mechanieal and
electronics  troubles
fast. Covers all makes.
8 1320 papes: 450 photos;
y\ \58 check charts! $3.95.

P i

TV TROUBLES

IN 10 MINUTES
Find the exact sound or
picture trouble in any
TV set from 700 possi-
1hilities! 300 pages; 300
i s. cheek charts!

P B
COLOR TV TROUBLES
IN 15 MINUTES!

1 Covers every type of
L5 ocolor TV and  picture
1tube! 550 pages; 362

check charts, diagrams,

3 picture patterns! $5.95,
Simple Check Chart System Saves Time

These amazing practical handbooks with
an ENTIRELY NEW METHOD, show
vou how to find the trouble in ANY TV,
record changer or transistor circuit
FAST! Index tells vou where to look;
famous Check-Charts help vou pin-point
the exact trouble in minutes! These on-
the-job books quickly pay for themselves
in profitable new business and valuable
time saved!

SEND NO MONEY!

Just mail coupan for free VAlUABl_E
trial. After 7 days send ’R“GIFTI
only low price or return SendlorFREE'mu,:

books and pay nothing! If
you keep all 4 books, send
only $3.00 after 7 days, and
$3.00 a month until $19.80
plus postage is paid.

DFfER of all 4 pj,.
Point books and gt
FREE book, * Bipga,
:’h"”ils INTV" whe.-
eryouk N
or not! oepseries

FREE TRIAL OFFER...Mail Coupon Naw!

| Educational Book Publishing Div. [
I COYNE ELECTRICAL SCHOOL, Dept. 40-T1
1501 W. Congress Pkwy., Chicago 7, IIl. |
) Rush 1-Baook PIN-TOINT Series tor T-day FREE I
I TRIAL per efter. For individual hooks, cheek
helos I
O RECORD CHEANGELR O TV N300 plus past- I
I (573,95 plus postacied Hue)
I O TRANSIRTORS (395 [ COLOR ™ (X545 I
I plus postiaed plis postane) I
I Name .. Ade.... :
| Address |
: City. . [P UNR Zone. ..State.. ... |
J Check here it enclosing (nll priee; we pay Dostage,
| T-day money-hielk guarantee, l
B s e e e S e e )

BUSINESS & PEOPLE (Continued)
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Winchester

30-30 repeating  carbines
will he awarded to outstanding dis-
tributors during the campaign. Ray

Leary, C-D general sales director, is
shown “covering” the capacitor market
with a 30-30, as Bill Schoncberger
(left), sales manager, and Bob Riegel,
merchandising manager, look on.
Matthew L. Devine (left), has been
clected  president of  Amphenol-Borg
Electronics Corp., Broadview, lll., suc-

ceeding Arthur J. Schmitt, (right), who
will continue as chairman of the board
and chief executive oflicer. George W.
Borg remains chairman of the executive
committee. Devine had been on the
board of directors since April, 1956, and

is also a member
of the executive
committee. He had
been a partner of
Cresap, MeCormick
& DPaget, manuage-

ment consultants.
R. Fred Meinicke
(right), has been
appointed sales manager of the Am-
phenol Distributor Div. He has been

with the company since 1950 in various
distributor sales positions.

Perma-Power,
Chicago, designed
a new 12-pack dis-
penser carton  for
its TV tube
brighteners.

Hermon H. Scott,
president of H. H.
Scott, Inc., was
elected chairman of
the board of divec-
tors of the Insti-
tute of High Fi-
delity Manufac-
turers. Ray V.
Pepe, James B. Lansing Sound, Inc,, was
elected vice president and director, and
will aet as president until the special

clection to fill the vacancy. Saul
Marantz, Marantz Co., and Donald
Plunkett, Fairchild Recording LEquip-

This is the busi-
nesslike approach
to service record
keeping. Tripli-
cate forms serve
as order form,
invoice and office
record, with
spaces for com-
plete information
on every job.
Separate listings
for receiving
tubes, pix tube,
parts, serial num-
bers, labor and
tax charges, sig-
natures, etc. 75¢
a book, $6.50 for
dust-proof box of
10. In stock at
your distributor,

Write for your
free folder de-
scribing Dave
Rice’s OFFICIAL
ORDER Books,
including an ac-
tual size sample
copy of the handy
order form.

# ¥ ¥ x
For customer’s
prices on every
replacement part,
plus flat rate and
hourly service

PROFESSIONAL
technicians

use

Fowe Kiee's
OFFICIAL
ORDER BOOKS
for every
TV-RADIO
Service

charge data,
regional and
national, Dave

Rice's OFFICIAL
PRrRICING DIGEST,
listing over 63,000
items, $2.50.

‘ ELECTRONIC
PUBLISHING CO., INC.
[ {180 N. WACKER DRIVE
I[CHICAGO 6, ILLINOIS

wWwWWwW. americanradiohistorv.com

RESIST-0-CADDY

FREE! with any
of 4 Handy-Pak
Carbon Resistor
Assortments
20 Values

4 Plastic Pouch
; Fits Tube
Caddy or
Tool Kit

Order from
your IRC
Distributor

INTERNATIONAL RESISTANCE COMPANY
DISTRIBUTOR SALES DIVISION
414 N, 13th STREET « PHILADELPHIA 8. PA.

RADIO-ELECTRONICS
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BUSINESS & PEOPLE (Confinued)

ment Corp., were named to the board
of directors. Raymond E. Ward, Shure
Brothers, was also elected to the board,
but with qualification depending on the
election of the president.

Robert Wolfe
has been mnamed
sales manager of
the new Centralab
Variable Resistor
Sales Div., Milwau-
kee, Wis. He is
well known in the
electronics  indus-
try and was most recently with Elee-
tronics World magazine.

Oden F. Jester 7%
joined the sales |
division of Shure
Brothers, Inc.,
Evanston, IIl., to

handle special as-
signments. He was
formerly  with
Standard Coil Prod-
ucts Co., Inc., Thordarson-Meissner, and
Utah Radio & Electronic Corp., among
others.

John W, (Jack)
Merritt is back as
distributor sules
manager of How-
ard W. Sams &
Co., Indianapolis.
He had been co-
ordinating the
marketing—adver-
tising department activities of Bobbs
Merrill Co., Tne., and other associated
Sams subsidiaries. Tom Surber will con-
tinue as assistant sales manager.

Francis J. Cham-
berlain is the new
general sales man-
aver of Clavostat
Manufacturing Co.,
Inc., Dover, N. H.
He will head ali
sales and sales pro-
motion activities of
the company and its subsidiary, Camp-
hell Industries. He has been acting sales
manager since carly last vear.

Robert A. Don-
ner joined Telectro-
sonic Corp., Long

Island City, N. Y,
subsidiary of Tel-
ectro  Industries
Corp., as sales
manager. He comes
from American
Audion Corp., where he had been gen-

eral sales manager.
Larry Epstein joined Bogen-Presto
Div. of Siegler Corp., Pavamus, N. J,,

as sales and merchandising manager on
high-fidelity and professional equip-
ment. He comes from United Audio
Produets, and was previously with Uni-
versity Loudspeakers and RCA Inter-
national. END
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ALL TUBES
INDIVIDUALLY BOXED . . .
UNCONDITIONALLY
GUARANTEED ONE YEAR
SEND FOR FREE COMPLETE
TUBE LIST & ORDER BLANK
INQUIRY PUTS YOU
ON MAIL-LIST

GIFT OFFER
ONE 6BG6G tube will be
shipped FREE with any $10.00
or more order accompanying
this ad.

TESTER

By popular

f demand we

g Are r(‘p(‘1(-

ing ‘this

fabulous

FREE GIVE-AWAY. You
get this EICO tube test-
er kit =625K ABSO-
LUTELY FREE when you
purchase $199.00 worth
receiving tubes from
TR within 60

tester may be
purchased outright for
$34.95 PREPAID. Send
for FREE list of cther
EICO test equipment
Hl Fl caomponents
we distribute.

(hﬂl

Semiconductors
mediate delivery.
1N34

for

RICE_ SCHEDULE
NEW P TELEVISION P

PICTURE GUARANTEED FOR

EP4

Qe munnana

Special-purpose, transmit-
ting and industrial Tubes
for immediate delivery.
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for $14.29 PREPAID

NEW LIBERAL TERMS: NO MINIMUM ORDER
TUBE & PARTS ORDERS OVER S$5.00 IN U.

259, DEPOSIT REQUIRED ON CODs.
ON CANADIAN AND FOREIGN SHIPMENTS.
All picture tubes and outdoor
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VHF and color
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tlvoVy packaged
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FREE POSTAGE ON ALL
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TUBES LISTED
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TUBES AND CUu
LY MARKED,

TELTRON ELECTRIC CO.

Phone HUmboldt 4-9848

428 Harrison Ave. Harrison, N. J.

OPPORTUNITY ADLETS

Rates—50¢ per word (including name, address and
initials). Minimum ad 10 words. Cash must accom-
pany all ads except those placed by accredited agen-
cies. Discount. 10°; for 12 consecutive issues. Mis-
leathng or objectionable ad< not acrented. Capy for
June issue must reach us hefore April 15, 1960.
ADIO-ELECTRONICS,
154 West 14 St., New York 11, N. Y.
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TV TUNERS REBUILT

All MAKes & MODELS

VHF YHF or UHF
or TUNER
UHF OVYERHAULED
$Q).95

NET

90 DAYS
WARRANTY

COMBINATION
UHF/VHF
UNITS

$19.90

Fast Service, 48 hours on many types

graph needle is absolutely essential
for a stereo or hi-fi record track. A
tip too big or too small invites

are extra at net prices.

fauit.

We will ship C.0.D.

5710 N. WESTERN
CHICAGO 45, ILL. o

U.S.A.

Prices include labor and minor parts only,

defective tubes and damaged major parts

Forward tuner complete with tubes, shield

cover and any damaged parts. State

QUDTE MAKE AND MODEL

F.0.B. CHICAGO OR TORONTO

CASTLE TV TUNER SERVICE
136 MAIN ST.
TORONTO 13

CANADA ) In Canada: Chas. W. Pointen, Ltd., Toronto

musical disaster. Many needles vary
as much as =.0007 from the per-
fect radius. The hand constructed
Duotone Needle, hand set, hand
polished and microscope-inspected,
guarantees you no more than
+.0001 deviation in the radius to
insure the closest tolerance and
safety.

AWM\ §

DIAMOND NEEDLE
Keyport, New Jersey

DISASTER

AHEAD IF IT
DOESN’T RIDE
THE TRACK RIGHT

Perfect smoothness and very close
tolerance in the radius of a phono-

" May RADIO-ELECTRONICS

on sale April 26

Reserve your copy now at your local newsstand

ECTRONICS

== = ENGINEERING-
TECHNICIANS

Bachelor of Science Degree, 30 Months

L

AT HEALD’S YOU LEARN
BY ACTUAL PRACTICE IN
MODERN LABORATORIES
-«-«. AND GET TOP PAY
JOBS.

HEALD'S

ENGINEERING COLLEGE
Established 1863
Van Ness at Post, RE
San Francisco, Calif.

132

Save Two Years' Time
[J Radio-TY Technician including Color TV {12 Months}
[J Electronics Technician (12 Months)
{0 Industrial Eiectronics Technician (12 Months)
[l Electronics Engineering (B.S. Degree)
[ Electrical Engineering (B.S. Degree)
] Mechanical Engineering (B.S. Degree)
[J Civi! Engineering (B.S. Degree}
J Architecture (B.S. Degree)
Heald College ranks FIRST West of the
Mississippi in “"Who's Who in America”

Approved for Yeferons
DAY AND EVENING CLASSES

Write for Catalog and Registration Application.
New Term Starting Soon.

Your Name ... —

AdAress oo, oo e ST gy

City

State
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Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE YOID
AFTER SIX MONTHS.

1960 RADIO MANUAL of diagrams
and service information on popular
radio sets, auto radios, and stereo equip-
ment, $2.50. Also available are indi-
vidual diagrams and data on popular
sets. Send 40¢ for radio diagrams, 75¢
for TV diagrams. Master Index of in-
dividual diagrams, 25¢.—Supreme Pub-
lications, 1760 Balsam Road, Highland
Park, IH.

REPLACEMENT STYLUS WALL CHART,
20 x 30 inches, shows manufacturer's
cartridge number, shape of needle,
needle number and list price.—Duotone
Co. Inc,, Locust St., Keyport, N. J.

OHM'S LAW CALCULATOR, an old
friend, is available with a second set
of seales that solve parallel resistance
problems. In plastic, $1.50. In cardboard,
25¢.—Ohmite Manufacturing Co., 3603
Howard St., Skokie, Nl

SIGNAL GUIDE listing the most com-
mon 107 signals, as used by taxi and
other two-way mobile services, is avail-
able to class-D Citizens band oper-
ators. Send FCC call letters with your
request.—Vocaline Co., 10 Coulter St.,
Old Saybrook, Conn.

TELEVISION REPLACEMENT GUIDE
lists transformers, vokes and chokes.
This 129-page guide gives impedances,
sizes, weights and diagrams of horizon-
tal output transformers. TV-60 is avail-
able from Triad distributors or from
the manufacturer.—Triad Transformer
Corp., 4055 Redwood Ave., Venice, Calif.

FLIP-CHART KIT to bring the Seco
model 107 tube tester up to date. Order
part No. FC38-260 from your distributor
or write the manufacturer.—Seco Elec-
tronic Manufacturing Co., 5015 Penn.
Ave. S, Minneapolis, Minn. $2

TRI-AMP RECTIFIERS, selenium units
which rectify through a p-n junction
rather than a barvier laver, ave de-

! seribed in a 4-page brochure, Bulletin

No. 287A. Voltage ratings per cell are
26 10 33 (reverse 1ms voltage), current
ratings 0.3 to 45 amp half-wave, 0.9 to
90 center tap and bridge.—Radio Recep-
tor Co., Inc., 240 Wythe Ave., Brooklyn
11, N. Y.

RADIO-ELECTRONICS
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NEW LITERATURE (Continved)

TIPS FOR SERYICEMEN are found in
the third edition of Stan Cor's Corner.
In the brochure are 38 short cuts, hints
and gadgets. The subjects covered are
tools, soldering, tool kits and even rear-
seat speaker installations.—Chicago-
Standard Transformer Corp., 3501 W,
Addison St., Chicago 18, T1L.

CARD-PUNCH DATA for testing over
1,000 tube types are contained in a 44-
page booklet Card Punch Data For
Your WT-110A Automatic Electron
Tube Tester. It gives instructions on
how to bring your RCA tube tester up
to date on recent domestic and popular
foreign tube types. It can be obtained
from your distributor or by writing to
the manufacturer—RCA Commercial
<ngineering, 415 So. Fifth St., Harri-
son, N. J. $1

DIRECT-CURRENT SUPPLY of the
motor-alternator—rectifier type is de-
seribed in Dulletin 59-I (32 pages).
Regulated output is extremely stable
regardless of line-voltage fluctuations.
—LElectric Specialty Co,, 211 South St.,
Stamford, Conn., Att. I.. Sullivan.

LABORATORY STANDARD METERS and
associated transformers are given de-
tailed treatment in a 23-page color
brochure World Standards., Also in-
cluded is a data scetion including
correction curves for use with trans-
formers. — Weston  Instruments  Div..
Daystrom Ine., 614 Frelinghuysen Ave,,
Newark 12, N J.

COMPUTER-GRADE CAPACITORS of
the electrolytic type are described in a
4-page folder. Performam® charac-
teristies, dimensions and a table of
stock values are given in QE Dulletin
NPJ-110-—Aerovox Corp.. New Bed-
ford, Mass.

RESISTOR SELECTOR CHART for solv-
ing problems involving power and Ohin’s
law is available in loose-leaf insert
form. On one side the 4 values—current,
voltage, power and resistance—are
arranged in chart form, on the other
side are data on metal-film resistors.
Write [for form Z-j4-A.—Daystrom-
Weston Sales Div.,, 614 Frelinghuysen
Ave.,, Newark 12, N, J.

LICENSE HOLDERS for the 1l-meter
Citizens band are listed alphabetically
in a call book.—George Beyers, Interna-
tional Crystal Mfg, Co.. 18 No. Lee St.,
Oklahon:a City, Okla. $1

TUNGAR BULB MANUAL contains typ-
ical circuits and operating data. This
8-page brochure ETR-2091 provides
data on the use of these rectifiers in
low-noise power supplies with low volt-
age drop and high overall efficiency.
Available from distributors or manu-
facturer. —Distributor Sales Corp., Gen-
eral Electric Co., Owensboro, Ky.

CONNECTORS are listed in alphabet-
ical order by manufacturer in the new
Allied Connector Directory. This 15-
page directory has manufacturer's
numbersg, stock number and prices.—
Allied Radio Corp., 100 N, Western Ave.,
Chicago 80, I1l. END

APRIL, 1960
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EVERYTHING
IN RADIO
TV AHD
ELECTRUNICS

{00'¢c OF
NEW ITEMS
LISTED HERE
FOR IsT TIME

| T
21 PAGES
OF BAR;AINS
NOT IN ANY

OTHER C/\TALOG

- BURSTEIN-APPLEBEE CO. Dept. M,
I 1012-14 McGee St., Kansas City 6, Mo.

| Send Free 1940 B-A Catalog No. 601.
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OPPORTUMITY ADLETS (Continued from p. 131)
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AL %

INC. 1630 Broadway, New York 19, N. Y NI
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WHAT THE
PLEASURE
CRAFT

COMMODORE NEEDS
T0 KNOW ABOUT

MARINE RADIO

MARINE RADIO FOR PLEASURE CRAFT
by Harold McKay = Gernshack Library = Book No. 84 = 160 pages = $295

SERVICING AND TEST INSTRUMENTS
How to Get the Most Out of Your VOM—

No. 85 . :
printed Circuits—No. 81. ... .
Rapid Radio Repair—-No. 78
Servicing Transistor Radios—No. 76....
Oscilloscope Techniques—No. 72
TV and Radio Tube Troubles—

No. 68 . ... R
Servicing Cotor TV-—-No. 65
Rapid TV Repair—-No. 60........
The V.T.¥.M.—No. 57 B e
Sweep and Marker Generators

for Television and Radio—No. 55 ..

Servicing Record Changers—No. 59 ..
Probes- No. 54 ... . .
The Oscilloscope—No. 52

FUNDAMENTALS — MISCELLANEOUS
Guide to Mobile Radio--No. 77....... $2.85
TV—It's a Cinch--No. 62 2.

HERE'S a new book that tells the growing navy of pleasure craft
sailors all they need to know about what electronic equipment they
need-how to operate it properly—what it will do {and more important,
what it won't)—and how to keep it in working order. This information-
packed volume explains the general theory and operation of marine
radio and lists FCC requirements. It covers various types of receivers,
transmitters, and power supplies for both inland waterways and the
open sea. It tells about other equipment, too—compasses, automatic
pilots, depth sounders, and direction finders. A valuable Appendix
shows how to get the information you need from the Coast Guard,
Weather Bureau, Hydrographic Office, FCC and other agencies. If
you're a new skipper, make sure you read this book before you cast
off. Even if you're an old salt, you'll find it a handy reference volume.
Landiubbing service technicians will find it mighty helpful too.
Some one has to service all this seagoing equipment—and it may as
well be you. This book can get you started.

ORDER THESE OTHER POPULAR GERNSBACK BOOKS

Basic Radio Course—No. 44

(hard cover) . ... e 2.25
HOBBIES
Model Radio Control—No. 74....... ... 2.65
Electronic Puzzles and Games—

No. 70 ey p g 1795
Electronic Hobbyists' Handbook—

No. 69 . . 2,50
Radio-Control Handbook—No. 53 ... 2.25

TRANSISTORS

Transistors—Theory and Practice—
No. 75

Transistor Circuits—No. 63 =

Transistor Techniques—No. 61...........

AUDIO AND HIGH FIDELITY
Hi-Fi Made Easy--No. 90 .
Stereo- How It Works-—-No.
Designing and Building Hi-Fi
Furniture—No. 79 . ... 2.90

Paper-cover editions unless otherwise noted.
See Your Distributor for a complete listing.

> SEE YOUR DISTRIBUTOR— OR MAIL THIS COUPON TODAY

GERNSBACK LIBRARY, INC. m Dept. 40 m 154 West 14th St. a New York 11, N. Y.

| I
| Gentlemen: ' ‘ |
= My remittance of $______ is enclosed. Délls'gag%ga%om ggg :
: " Please send me the books checked postpaid. 057 159 (160 (161 l
ame - (162 [163 (165 (168
I Street please print 069 070 O72 O74 :
0 o 75 O76 @77 O78 )
| City. Zone State 079 (380 81 390 |
S — e — — . o o 4 a s
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BASIC ELECTRONICS (Vol. 6.), by Van
Valkenburgh, Nooger & Neville, Inc. John
F. Rider, Inc, 116 W. 14 St., N. Y. 11,
N. Y. 6 x 9 in. 136 pp. $2.90.

This is the latest volume in the series
known as the “‘common-core program.”
Its purpose is to train Navy students
better and faster. It has proven highly
successful and is now available for civil-
ian use. The present volume deals with
semiconductors and FM.

Like the previous volumes, the pres-
ent one uses a picture approach. Each
page discusses a single idea, with large
diagrams and cartoons to illustrate the
meanings. Without math, the book in-

| cludes basic theory, experiments and
| principles. You will find it easy to read,
easy to understand, easy to remember.

10

RADIO AMATEUR'S HANDBOOK, 37th
edition, Amateur Radio Relay League,

‘ W. Hartford, Conn. 728 pp, 62 x 92 in.
$3.50.

Another vear passes and a new
edition of this well-known handbook is
published. As usual, it covers all phases
of amateur activity clearly and com-
pletely. It describes and illustrates the
latest home-made receivers and trans-
| mitters, measuring instruments, an-

tennas, auxiliary equipment and operat-

ing procedure. All models have been
tested and performance-proved.

Single sideband, FM, radioteletype,
mobile, vhf and transistorized devices
are among the important topics of the
new edition. Among numerous charts
and tables is a comprehensive listing of
tube basing and characteristics.

THE TRANSISTOR ERA, edited by C. C.
Gee and Charles A. Marshall. Heywood
& Co. Ltd., Drury House, Russell Street,
Drury Lane, London, W.C.2, England.
11Y2 x 8% in. 95 pp. 5 shillings.

Prepared in magazine style, this book
is a guide to British transistors and
associated semiconductor devices. It
presents  some  hasic  semiconductor
fundamentals, contains a buvers’ guide
to transistors and associated products,
and discusses the position of semi-
conductors in todav’s world. A com-
plete listing of British transistors is
also included.—LS

! TELEVISION ANTENNA HANDBOOK, by
| Jack Darr. Howard W. Sams & Co. Inc.,
1720 E. 38 St.. Indianapolis, Ind. 52 x
82 in. 248 pp. $3.95.
Most service technicians will find this
book a valuable aid for it presents all
. the information he needs to make suc-
‘ cessful home TV antenna installations.
Both the antenna (which one to use and
| why) and the actual installation ave
covered. Detailed illustrated chapters
(Continued on puge 139)
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SCHOOL
DIRECTORY

GET INTO
ELECTRONICS

. training  leads to success as
lm l]x)x(l1n~4 field engincers, speclal-
isrs in communteations, gulded mis-
siles, s, radar and automation.

degree {n elecs
n_electronie
obts: Mll ihle ECPD ac-
approved, Graduates In
electronics with mafor
September, February,
Doarms, ¢ mm\w High School graduate
or equivalant.  Catatog.

VALPARAISO TECHNICAL
INSTITUTE

Valparaiso.

bept. C Indlana

ENGINEERING COURSES

E.E
Option Electromcs or Power
Mechanical, Civil & Physics
Also in Liberal Arts & Business
Administration—Accounting
presented through

HOME STUDY

Resident Classes Also

Available if Dcsire:
lfrgﬂrfo'&L PACIFIC INTERNATIONAL
COLLEGE OF ARTS
c As & SCIENCES
Primarily a correspondence
schoo

5719-M Santa Manica Bivd. Hollywood 38, Calif.

engineering degree in 27 moriths

Graspoyour chanee for o better life
Betie) income,  BACHE] O OF ‘1F
(Flectionics or

Fagineering,
1eral Business,

ipld advi e inent
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> Slecquipped Labs,  Campus.  Dous,
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of Admlsslalls for C‘\tﬂof] and
ing and Commerce’ Bo

TRI-STATE GOLLEGE

G. McCarthy, Dircctor
‘Your Carcer in Endinee--

2430 College Ave.
Angola, Indiana

Learn Transistor
Electronics At Home!

B Prepare now for a profitable
career in this growing field. Learn
theory, construction and appli-
cations of all types of transistors
with this proven home-studv
Techno-

course from the Philco
logical Center.

FOR FREE INFORMATION
PLEASE WRITE TO:

PHILCO.

TECHNOLOGICAL CENTER

“C" and Onlarls Sic., Philodalphia 34, Pa

* ELECTRONICS BOOKS

1.C.S. will semd you FREEK 3 valuable
+ booklets that tell yvou where the hig-pay

e e

o jubs are in Radio TV Electronies ..,
wha are the industry most-wianted
wen .. how you o ean Ceash-in®oinoa
biz way on your future. There's no

. onsligation. Don’t detay. Mail the cou-
pon now!

INTERNATIONAL CORRESPONDENCE SCHODOLS
Dept. $0683C, Scranton 15, Penna.

Please send frez success book, sample lesson, and catalog checked.

Radio-TV Serv'g [ Practical Electrician
Sound Eguipt. Serv'g [J Profess’| Eng (Eiec.)
Electrical Eng'r'g [ Etectrical Drafting

1 General Electronics
Industrial Electronics
Radio-TV Eng'r'g

noooo

Electronic Servicing Etectrical Tech O Other
Name_ — ~ Age___
Address —
City o o State
APRIL, 1960

Be & ‘'key’’ man. Learn
and recelve messages {n Internatlonal
Morse code. Communlcale with opera
tors around the globe., Learn at home
qulcklv through hmuus Candler Svstem
: for
Write

how to sen

best operators. b

Am'ucu[ or Commercial Llcense.
for FREE BOOK

CANDLER SYSTEM CO
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INDIANA CHNICA

COLLEGE

PREPARE FOR A GOOD JOB!
- BROADCAST ENGINEER
| RADIO SERVICING  AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF VETERANS

BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.

ENGINEERING

HOME STUDY COURSES

I RADIO
q N
Courses written by world I %EgJIRS(I)OrLCS
authorities in oll branches of : CIRCUIT
q . n MATHEMATICS
engineering and science and ELECTRICAL ENG,
proved successful by thous- | TELEPHONY
ands of our graduates. One | CIVIL ENG.
N C " SURVEVING
our each day in your spare I ARCHITECTURE
time will start you off to higher | FORESTRY
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Personalized instruction | MECHANICALENG.
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gress. Fili in the coupon and | REFRIGERATION
indicate the course of interest. | DRAFTING
. PLASTICS
We. will send you a complete | AERONAUTICAL
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booklet describing the Institute HIGH SCHOOL
. [ CHEMICAL
and our advanced teaching | MATHEMATICS
methods. I JOURNALISM
| ACCOUNTING

MAIL THIS COUPON TODAY
SESESESEEESEEEEEEEEEEEER
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m  CANADIAN INSTITUTE OF SCIENCE & TECHNOLOGY LIMITED m
B 743 Century Bldg., 412, 5th St. N.W., Wash,, D.C. ®
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to guide you

to a

successful futurs=2
in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing field: :

MISSILES - RADAR * RESI ARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION - AVIONICS
SALES * DEVELOPMENT

Get all the facts about job o} portu-
nities, length of study, c¢ourses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwvaukee
School of Engineering’s educational
and recreational facilities. N o obli-
gation — it's yours free.

MILWAUKEE SCHOOL OF ENGI/EERING

(L ELLL L L L L

MAIL COUPON TOMO
MILWAUKEE SCHOOL OF ENGIMEERING

1

Dept. RE-460, 1025 N. Milwaukee §t, 1
Milwaukee, Wisconsin Wbt
Please send FREE ‘*Your Career booklet :
I'in interested in [J Electronies [ 1 adio-TV 4
[J Computers [J Electrical In :zineering 1
[J Mechanical Engineering :
(PLEASE PRINT) )

]

NAME o e e v e+ . AE :
]

City Zone. State ]
O U'm eligible for veterans educatior benefils. :
Discharge date ... ... . ]

emamses -»e=wa)
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LA-250A 99.50

COMPLETELY WIRED

50 WATT INTEGRATED STEREO AMPLIFIER KIT

® RESPONSE 15-40.000 CPS + 0.5 DB (at normal listening level) ® UNIQUE ““BLEND”
CONTROL @ PREMIUM EL36 OUTPUT TUBES @ 50 WATTS MONAURAL—25 WATTS
EACH STEREO CHANNEL © CLUTCH-OPERATED VOLUME CONTROL @ SEPARATE BASS
& TREBLE CONTROLS

A campletely new stereo high fidelity omplifier with o high quolity of reproduction, remarkable
versatilily and new distinctive styling. Full ronge of controls include a vnique “‘blend’ " cantrol for
continvausly variable channel seporotion—from full monoural fo full stereo, 4-position Selector,
Mode, loudness and Phaosing switches plus oulputs for 4, B.or 16 ohm speokers. Harmonic distor-
tion less thoa 0.25%, 1M distortion less than 0.5%.Hum and Noise 74db below full output. Assembly
is simple—no special skills or tools required. Complete with deluxe cobinet ond legs, all ports,
tubes and de:ailed instruction manual. Shpg. wt., 26 Ibs.

KT-250A WX Sterco Amplitier Kt 5.00 Down
LA-250 AWX Stereo Amplifier, wired & tested 5.00 Down

Net 74.50
.. Net 99,50

LA-600 134.50

COMPLETELY WIRED

PROFESSIONAL STEREO CONTROL CENTER KIT

@ RESPONSE 5-40,000 CPS = 1 DB @ UNIQUE STEREO & MONAURAL CONTROL FEA-

TURES @ PRECISE 'NULL" BALANCING SYSTEM @ CONCENTRIC INPUT LEVEL CONTROLS

A truly professional stereo preamplifier and mositer oudio control center—solves every stereo/
monaural control prablem. Features unique Bridge Canrol for variable cross-chonnel feed for elimi-
nation of exoggeroied channel separation effects—plus controlled 3rd channel output. Has all.
concentric conirols—including clutch-operated Valume Bolonce control. Provides complete and
advanced facilities for azcepting, controiling and praviding undistorted gain for any and oil progrom
sources. Sensitivily 2.2 mv for 1 volt out [low level inputs). Dual low impedance ''plate follower'”
outputs 1500 ohms. Response 5-40,000 cps *+ 1 db. Lless than .03% IM distortion. Lless than 1%
harmonic distortion. Hum and noise 80 db below 2 volts (high level inputs}. Uses 7 new 7025 low-
noise dual triodes. Size: 14” x 414" x 10%”. Shpg. wt., 16 ibs. Complete with all parts, tubes,
deluxe cabinet and detailed instruction manual.

KT-600 WX Stereo Preamplifier Kit .
LA-600 WX Sterea Preomplifier, wired and tested.. . 5.00 Down . ...

5.00 Down . Net 79.50
Net 134.50

LAFAYETTE 36-WATT INTEGRATED STEREO
AMPLIFIER KIT

® 36.WATTS MONAURALLY—18 WATTS PER CHANNEL @ FREQUENCY RESPONSE 15-
30,000 CPS = 1 DB ® UNIQUE “BLEND"” CONTROL @ CONCENTRIC CLUTCH.OPER-
ATED VOLUME CONTROL @ DUAL CONCENTRIC BASS AND TREBLE CONTROLS @4.EL84
TUBES IN PUSH PULL

This exciting new omplifier kit combines dual preamplifiers and dual 18 watt power amplifiers on
one compact chassis. Instant selection from monophonic to stereophonic is provided by the turn
af a switch. An amazing new ''Blend’’ control gives coniinuously variable channel separation from
$uil monophonic to full stereo. The concentric clutch-operated volume control offers independent or
simuitaneous level ajjustments of both chonnels. Dual conceniric bass ond treble controls furnish
4 independent tonal adjustments. Harmonic distortion less than 0.15% ot normal listening level.
1.M distortion is less than .3%. Hum and noise 70 db below rated output. Complete with cage,
legs and detoiled instructions. Shpg. Wt., 24 ibs.

KT-236 AWX Stereo Amplifier Kit.. 5.00 Down ... Net 59.50

LT-50 124.50

COMPLETELY WIRED

FM-AM STEREO TUNER KIT

® 11 Tubes (4 dual-purpose) + Tuning Eye + Selenium rectifier provide 17 tube

performance @ Multiplex Output for new Sterea FM @ Armstrong Circuit with Dual
Ltimiters and Foster-Seeley Discriminator @ Extreme Sensitivity and Wide Frequency
Response.

A precision engineered, highly stoble tuner—perfect for lifelike stereo FM-AM broadcast reception,
FM reception and/or AM reception. Features separate tuning and volume controls for AM and FM.
Magic eye on AM ond FM, plus automatic frequency control an FM for accurate tuning-—siations are
“‘locked’” in. Other deluxe features include catiode follower ouiputs and 5-pesition Function Se-
lector. Efficient, broadband circuilry on AM with buill-in antenno. FM section features include 2
microvolts sensitivity for 30 db quieting, frequerncy response 20-20,000 cps + Y2 db and full 200
KC bandwidth. Two printed circuit boards maoke wiring simple—even for such a complex unit. Com-
plete kit includes all parts, deluxe cabinet and defailed instruction manual. Size is 13%” W x
10%” D x 472" H. Shpg. wt., 22 Ibs.

KT-500 WX FM.AM Stereo Tuner Kit - 5.00 Down .. ... Net 74.50
LT-50 WX Same os above, wired & tested 5.0 Net 124.50

iN KIT
FORM

LA-310 72.50

COMPLETELY WIRED

LAFAYETTE RADIO

BOSTON, MASS.

NEW YORK, N. Y.
100 6th Ave.
.\NOrth 6-5300

110 Federal St.

136

HUbbard 2-7850

STEREO/MONAURAL POWER AMPLIFIER KIT

® 36 WATT STEREO AMPLIFIER—18 WATTS EACH CHANNEL ® EMPLOYS 4 PREMIUM-
TYPE 7189 TUBES ® 2 PRINTED CIRCUIT BOARDS FOR SIMPLIFIED WIRING
® FREQUENCY RESPONSE 20-40,000 CPS + Y, DB AT 18 WATTS ® LESS THAN 19%
HARMONIC OR M DISTORTION

A superb basic stereo amplifier in easy-to-build kit form. Unit may be used with o stereo preampli-
fier to provide two 18 watt stereo channels or, at the flick of .0 swilch, as a fine 36 waolt monaural
amplifier. Conirols inciude 2 inpu! vonlume cantrols, Channel Reverse switch ond Monaural-Stereo
switch. Dual outpuls for 4, 8, 16 or 32 ohm speakers. Inpul sensitivity .45 volts per channel for
full output. Tubes are 2-6AN8, 4-7189, GZ.34 rectifier. Size 10.9/16" d x 5" h o x 13" w.
Complete kit with coge, all parts, tubes and detailed instruction manual. Shpg. wi., 22 lbs.

KT-310 WX Stereo Power Amplifier Kit 2.00 Down Net 47.50
LA-310 WX Sterco Power Amplifier, wired and tested 5.00 Daowed Net 72.50

165-08 LIBERTY AVE., JAMAICA 33, N.Y.
AXtell 1-7000

NEWARK; N. J.
24 Central Ave.
MArket 2-1661

PLAINFIELD, N. J.
139 W. 2nd St.
PLainfield 6-4718

BRONX, N. Y.
542 E. Fordham Rd.
FOrdham 7-8813
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s COMPONENTS SR

~ LAFAYETTE LA-250A 50-WATT STEREO AMPLIFIER . . 99.50

GARRARD RC121/11 STEREO. CHANGER . . . . . 41.65

NEW GE VR-22 (.7 MIL) DIAMOND STEREO CARTRIDGE . 24.45

LAFAYETTE PK-111 WOOD CHANGER BASE . . . . 3.95
2-LAFAYETTE SK-58 FAMOUS FREE EDGE

12” COAXIAL SPEAKERS at 29.50 . . . . . . $9.00

Regular Catalog Price  -228:5%-

COM PLETE STEREO SYSTEM

184.50

YOUR GUARANTEED BEST STEREO SYSTEM BU'!
YOU SAVE 44.05

This superb system will add o new dimensian with the 2 tamous free edge Lofoyetie %K. :3 12"
in living to your home with all the excitement Cooxiol speakers with built-in crossover mitwork
and realism of o live concert. The new Llafayette ond brillionce level control. System s.oplied
~A-250A.50-watt stereo amplifier{(25 watts each  with plugs, cables ond simple instru:tions.
channel} forms the heart of this outstanding Shpg. wt., &7 Ibs.

wiereo hi-fi phonogroph music system—the fea- - |
tures, versatility and odvanced circuitry of this “_";1‘-"7:’?”" fH"F',dSYEREg PHhONO i “IEM
snit are second to none. Also included is the ! Ic °'C°h° cartridge an Irncu ogtmy,'qvu nut
‘amous Garrard RC121/11 intermix 4-speed au- °F blond chcnger base (please spzcity)
tomatic record chonger with full manual or 5.00 Down oo Net 134.50
automatic operation supplied with your choice HF-671WX Same os HF-670, but w=ith 2
;' stere: co'nndges—"h_ed new g"EkVR.‘zz (j;]M;g Lofayette Eliptofiex Series Bookshelf Endlasures
diomond stereo cartridge, Pickering - i specify finish Sh P [

£.7 Mil} diamond stereo cartridge, Shure MZD Iplease specify finis ) g < lbs.

GARRARD
RCI121/71

{OPTIONAL}

LAFAYETTE 1.7 Mil} dieamond stereo cartridge or the new 10I00MDowny gz NM‘“7 50

ELIPTOFRLEX I"LA“‘:’E‘W‘ Electro-Voice 31 MD7 (.7 Mil) diomond stereo HF-675WX Stereo AM-FM-Phono System Saome

R BED rartridge. Supplied with the Llafayette wood os HF.670 but including the lafayette LT-50

- SERIES zose cut for the RCi121 in your choice of fin- stereo tuner. Shpg wt., 85 Ibs. 28.75 Down,

FINISHED ON 4. 5|D[s ishes. These outstonding components are coupled  10.00 BDown oo ooemeooeeeeen, Net 299.50

gem=l FREE!

1960 CATALOG

The Complete Catalog Featurmg
“'The Best Buys In The Business”’

FOR THE NEWEST AND FINEST IN
STEREOPHONIC Hi-FI EQUIPMENT AND SYSTEMS
@ TAPE RECORDERS ® PUBLIC ADDRESS SYSTEMS
@ AMATEUR EQUIPMENT ° INDUSTRIAL SUPPLIES
@ MINIATURE COMPONENTS ® RADIO & TV TUBES AND PARTS
@ EXCLUSIVE LAFAYETTE TRANSISTOR & HI-FI KITS

“Sevid {of Lafayelfe's FREE Catalog--the most com- ©
plete, J to-the-minute electronic supply cahbg

crarmsm full of everything in electromcs at our
We’t& tﬂ L% g% % customary down-to~earlh money-saving pnces. W

The most complete selection and largest stocks f hi-f coriponents and A "must” for the economy-minded hu-fi enthu-

systems—ayailable for immediate dehver; at the lowest possible prices. sms% experimenter, hobbyist, engineer, techni-

ba\Le ‘éven more on Lafayettc endorsed "best-buy” complete systems. cngn. St“dent serviceman and dealer. ¥z
S0 , sy CRBER AL ey, A

JUNNE SN N mp WS M S S SN SIS S . SN SE

]
LAFAYETTE RADIO, Dept. JD-6 []
P.0. Box 222, Jamaica 31, N. Y. i
308 GIANT SIZED PAGES — FREE g

I
I

Name ...... O S s e

Addrese ......................... aada oy ll

CEY o i1 & State. ... .. l
-——_—_—-———-———‘
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@ LAFAYETTE HE-15
~ CITIZENS BAND 11 METER
SUPERHETERODYNE TRANSCEIVER

v r -

—-——-—-—:—‘_"
L.AT’A.YE’I"!’B CITIZBNS BAN T ILAL

Business — Trucking

Unequaled Performance and § COMPLETELY WIRED
Design...The Greatest VALUE In NOT A KIT!
The Citizens Band Field!
@ 5 Crystal Controlled Transmitting Positions: Operates at a maximum
FCC legal power input of 5 watts fully modulated.
o Superheterodyne Tuneable Receiver Over Full 22 Channel Band: RF
stage in both Transmitter and receiver, 3 watts audio output plus
large 4” speaker.
e Complete with Transmitting Crystal: Removable front plate for easy
act[:)essablhty of frystalsl c i i e '
e 4 Dual Function Tubes, plus 2 Single Function Tubes, plus 2 Rectifiers
for 12 Tube Performance: Compares with units costmg 3 times as ONI.Y 5 oo DOWN .
much. Unexcelled reception on land and sea with coverage of 20 or | Fre - — d
more miles depending on antenna height and terrain. - RS — =
o Planetary Vernier Tuning: Controls include 3 position function switch 1 Terovakie
(transmit, receive, plus- transmit with spring return) and squelch noise Frent Plate for
limiter contro! switch. Easy Crystal
o High Output Crystal Microphone: 2 position push to talk slide switch; Accessibility :
especially designed for sustained transmit operation with a minimum Al ekter St
of background noise. [ 1 7
o Adapts for Use Anywhere: Modern compact styling. Brackets are sup-
plied for easy mounting of uait in auto, truck or boat. Addition of 6 or
12 volt power supaly (separately supplied) adapts transceiver for
mobile operation. Only 412”0 x 6”W x 4"H. |
o Anyone Can Operate: No exammatnon or technical knowledge required Coax Abiiee
— Any citizen 18 years or older is eligible for a license. Simply fill out Connector
FCC application supplied with HE-15 Transceiver. -
HE-15 Completely wired and factory tested. .. ... 5.00 Down . . .Net §9.95 y cryit:rss.;ig:tgp Crys':lagth‘:g:g:ktlone i
HE-17 Whip Antenna K Pty w;th.z.::frltll:n
HE-16 Power Supply For 12 Volts 95 3 Position /' yernier Tuning  ofgn Switt
HE-18 Power Supply For 6 Volts ! ' Dueiin SWELH il

JAMAICA, N. Y, NEW YORK, N. Y. BOSTON, MASS. BRON», N. Y. NEWARK, N. J. PLAINFIELD, N. J.
165-08 Liberty Ave. 100 6th Ave. 110 Federal $t1. 542 € Fordham Rd. 24 Centraol Ave. 139 W. 2nd §t.
AXtel 1-7000 WOrth 6-5300 HUbbard 2-7850 FOrdham 7-8813 MArket 2-1661 Plainfield 6-4718
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NEW BOOKS (Continued from page 134)

o into characteristics of basic anten-
nas, antenna rotators, on-location tests,
tools and equipment, roof-top tech-
niques and safety, unusual installa-
tions, servicing the antenna system and
other aspects of antennas that atfect
the service technician.—LS

PRINCIPLES AND APPLICATIONS OF
RANDOM NOISE THEORY, by Julius S.
Bendat. John Wiley & Sons, Inc., 440
Fourth Ave., N. Y. 16, N. Y. 534 x 9 in.
431 pp. $11.

Analysis and control of
mportant in radio, radar, automatic
control, ete. This book, for advanced
seniors  and  college graduates, treats
noise as a continuous phenomenon
rather than a series of discrete disturb-
ances, A working knowledge of math,
cireuit theory and servomechanisms is
assumed,

Power spectra, probability, autocor-
relation, analog counter technique and
zero crossing are among chapter head-
ings. Some of this information appears
in hook form for the first time.—IQ

noise are

HOW TO GET THE MOST OUT OF YOUR
VOM, by Tom Jaski. (GL No. 85), Gerns-
back Library, Inc., 154 W. 14 St., New
York 11, N. Y. 5%2 x 8V2 in. 224 pp. $2.90.

The volt-ohm-milliameter is the most
common of all test instruments. This
book shows how to realize fully its pos-
sibilities. Tt makes it casy to design
new ranges, repair and improve one's
voni, as well as make measurements
other than E, I and R.

The basic meter is described first—
pointer halancing, scale changing, ete.
This is followed by ohmmeter civeuit
design, calibrvation, shunts and multi-
pliers. Both kits and commercial VOM’s
are discussed.

Other important topics are nieasure-
ment of 1., C, turns ratio; illumination
and temperature; how to read b
scales; protective devices for the meter.
Several unusual VOM instruments ave
included for the build-it-vourself reader.

—IQ

HOW TO INSTALL & SERVICE AUTO
RADIOS (2nd Edition, Revised), by Jack
Darr. John F. Rider Publisher Inc., 116
W. 14 St., N. Y. 11, N. Y. 5V2 x 8Y2 in.
159 pp. $3.25

A detailed account of auto-radio
service jobs that the electronic techni-
cian has to handle. Written in an
authoritive manner, the latest tech-
niques for installing and servicing the
latest auto radios are presented. The
five major sections of the book are:
Installing  Auto  Radios;  Servicing
Auto  Raldios; Transistorized  and
Hybrid Auto Radios; 6- to 12-volt
Conversions; and the Auto Radio
Service Shop.

The subject material and the manner
of presentation niake this book useful
to both practicing auto-radio installers
and technicians planning to add "Auto
Radio Repairs” to the sign in front of
their shop.—LS END

TARIZIAN Offers 48-Hour,
Direct Factory Service
on Tuner Repairs

Price Etfective Jen, 1, 1000

That's right. Net, $8.50 per unit and $15 for
UV combinations, including ALL replacement
parts. 90-day warranty against defective work-
manship and parts failure. Tuners repaired on
approved, open accounts. Replacements of-
fered atthese prices® on tuners not repairable;

VHF 12 position tuner. ., . . ., $22.00
VHF 13 or 16 position 23.00
VHF/UHF combination . . . 25.00
UHF only . . . . 5 0 0 15.50

*Subject to change

Tarzian-made tuners are easily iden-

tifted by this stamping on the unit.

When inquiring about service or re-
placements for other than Tarzian-made
tuners, always give tube complement ., . shaft
length ., . filament voltage . . . series or shunt
heater ... IF frequency, chassis identification
and allow a little more time for service. Use
this address for fast, 48-hour service:

SARKES TARZIAN, Inc.

At Service Mgr., Tuner Division
East Hillside Drive
. Bloomington, Indiana .
APRIL, 1960

AT ELECTRONIC PARTS JOBBERS

DC
POWER SUPPLY

I...operates ALL auto radios
—{transistor, hybrid, tubec—
2. ..o0perates miniature radios
—transistor portables—

. also operates experimental tran-
sistor cireuits, relays, use it for electro-
plating, laboralory work.

= T'ransistor protection
= EPI. patented cooling.

2 QUTPUT RANGES

voLTs ~_CURRENT RIPPLE
0-16 5 amps _0.5%,
0-20 75 ma. 0.15%

Com;are and you'll
buy Model KPS-2 $4350
Also—factory wired Model PS-2 _ _ . $49.95

www.americanradiohistorv.com

Electro Products Laboratories :.
4501-R Ravenswood, Chicago 40, IIl. ]
Name e :
Address :
City P — Zone____State I
—————— e e e —= 28

ENCLOSURE

KITS FROM
HOMEWO0OD

Factory assembled, ready for finish ng. Makes
your 8" speaker sound like a millior ! Made of
%" hardwood ply, beautifully grained and
smoothly sanded. 10” h. x 16” w « ¢~ d. 9 Ibs.
Order two for matched stereo pe-formance.

MODEL 1

412 cubic feat of baffle
space assures you crisp-
est, cleames  bass re-
sponse fiom any 127
speaker sysem. Full-
grained white birch ply,
with pre-atfacied bracing
cleats for was: assembly,

Kit includes :verything
you need ior assembly
29” h, x 28 w x 121" d
(5” legs). 25 bs. $18. 95
MODEL 2
Clear-graired on four
sides for Lookshelf or
floor use. Acoustically
accurate © 12" sys-
tems, wi h adapter
board for speakers.
Sturdy, 32" ply elimi-
nates uaw. nted reso-
nances, imroves bass

response. 127 h.x 21" w
x 1132 4. O Ibs.

In Brch, $14.50

In Wa nut, $19.95

includes aandeous quanti-
professional,

MODEL 13. Finishing kit;
ties of everything yau need to l:Ic d
long-lasting fini E job, plus brusil sandpaper
and eas y=1a-fol imstrucklons. Spﬂ'tf Mahogany,
Walnut, Blonde, Oak, Fruitwood, Magle, Cherry,
Ebony, Natural. $3.08

Ten-day maney-back guarantee, AR itfms shipped
freight collect. Please send check or M. (Mo GOD's)

HOMEWOOD INDUSTRIES, In¢,
26Y Court Street, Brooklyn t, N.Y.
Please send me:
{ ) Model 6
{ ) Model 13
{ ) Homewood catalog

I enclose remittance in the amount of §

() Mode 2

irch) (Walnut)

{ ) Model 1

Name

Address

City, Zone St te,

T

LOOK

no further . . _ if you're
searching tor hi-fi sav-
i ings. Write us your re-
quirements now.

i Key Electronics ccmpany

120-A Liberty St &Y 5 N.Y,
Cloverdale 8-4: us

“V

CATALCC OF
HI-FI,RADID, TV
PARTS & ACCESSOF IES —

youna gorn the askiny !

ELECTRONMNICS WM
Id-lri

44 CHURCH 5T. = &
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i

Build a permanent collection of your

favorite music

NEW
ARKAY-HARTING
NS-5

STEREO

TAPE DECK
L2

RECORD - PLAYBACK

$I 2995

Records and plays back in STEREOQ

and 4 track monaural

Now you can afford the satisfaction and pride
of owning a professional cuality tape deck, The

MS-5 features amazing simolicity of design
operation, yet is engineered to broadcast st
ards. Compare it to tape decks costing
$200!

and
and-
over

With all the features you'd expect in a profes-

sional quality stereo tape deck .

. PLUS:

® 5 push button operation and drop in loading

o Automatic interlock

aerasure

prevents

¢ Double shoe brakes for split-second non-

stops

accidental

slip

p
e All metal tape fingers for longer tape life

® Oversized capstan insures constant

speed
® 2 speed Stereo and monaural operation

ARKAY HFT-7 FM-AM
Tuner

Another Galden ‘60 component
with the Lifetime Guarantee

$49.95

$3900
KT 32 Wired

Asle nowr dealer or erite to=
day for an illustrated catalog
of the complete ARKAY
Golden “60 line.

tape

|
]
!
!
i
|
|
|
}
i
I
|
|
[
I
|
I

U S —
ARKAY CS 28-watt
Stereophonic Dual
Amplifier-Preamp

Another Galden ‘60 component
with the Lifetime Guarantee

LY ARKAY

’60 components give a

IME GUARANTEE

For business . . . for fun . .. and the security
of an emergency telephone wherever you go

NEW ARKAY $Q-9 ‘SKY-VOX’
CITIZENS BAND TRANSCEIVER

fully pre-wired and
prealigned front end

ur § 79 95

ONLY

Factory wired $119.95

Advanced circuitry
and design with spec-
ifications you'd expect
to find in units costing
FLonv times more . . .

For business or fun, in
your home, office, car
or truck, this newest
method of communi-
cation has no equal at
any price. It's like
having a direct line to
your home or place of

e Nothing else to buy
— Ready to operate
12y DC, !loy AC

business from wher- o Crystal controlled Sus
ever you happen to perhet receiving cirs
be — and there is no cuit

tuning necessary! If o Crystal controlled os-
you can flip a switch cillator, Pentode RF
you're on the air. ampliﬁer transmitting

circuit

In the tradition of other e Multi-Channel operas
outstanding ARKAY tion

units the ARKAY S$Q-9 o Automatic noise lime
Citizens Band Transceiv- iter

er offers you the finest o Audio Squelch

Comes complete with
microphone and | set
of crystals.

in two-way communicas
tions at the lowest pos-
sible price.

“T" "ARKAY VT-10 Vacuum
Tube Voltmeter

Another Golden ‘60 campaneni
with the Lifetime Guarantee

$47.95
Wired

Kir $2595

RADIO-ELECTRONICS pays $3.00 for good

cartoon ideas and $15 and up for finished work.
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ADVERTISING INDEX

Radio-Electronics does not assume responsi-
bility for any errors appearing in the index
below.

Acoustic R(’&("Ir(‘h Inc 2
AIreK Radin Co 127

All American I\lts .10
Allled Radio Corp. . 106
American TV & Radlo € 126
Amperex Electronic Corp. 73

Arkay
Astati
Audion

lnltnhl(hmnl inc,

R & K Mfg. Uy
Barry Electronic

Bonafide Radio
Bosco Electronics Inc. (Don)
Brooks Radio & TV Corp.
Burroughs Co

Durstein \nplel)e( Co.

CBS

-Electronles
Capitol Ridio l-n;:inoe
( arston Studios

Castle TV Tuner Service
Centralab Div. of Globe U
Century Electronics Co.. Inc.
Chemical Electronic Engineerlng
Cleveland |“\( of Radio l"le(hul\l(~
Colordapto L .
Coyne Ploc[rlnd] School

Deleo Radio Div,
Devry Technical
Dressner
Duotone
Dynaco

Dyna-Empire

of General Motors
Inst

Electro Products
Electro-sonic
Electronic (hemical Corp.
Electronic strument o,

Electronic rement Corp.
Electronic Publishing Co.
Electro-Voice. Inc
Entron Co.

Fisher Radio Corp.

G al Electrie Co.
Grernsback Library
Grantham School of

Harman-Kardon .
Heald Engineerin
Heallh Company .
Hi-Fidelity Cente
Homewoud Indus
Hudson Specialtios Co.

 College
ness Machines
nee Corp,

Indiana Technic.
International B
International R

JFD Elcectronle
Jensen Industries
J. W. Electronies ..

Key Electronics Co. 134
Kingston Klectronivs Coip. T8
Lafayette Radlo a8
Lektron Inc. B

Mereury
Miller Cd .
Moss Electronics

National Radio Inst.
National Schools .

Ohmatsu
Olson 3
()mmrluml\ A(Il(ls
Oxford Components,

Jlo(‘nu (u.

0 Electronies Co.
ma-Power 5

Pl(:l]lhl -Hall,
Progressive -~ Edu-

RCA Electron Tube Di
R(A ln\!ltulc -

st qummm
Itadnu slmn k
Rard-Tel Tuln
Rek-O-Kut u
Rinehart &

l'().

Sams & Co.

Seott Ine. (M.
Seco M. Co
Bencore
Sonotone
Sprague
Spraybe:
sylvania

(Howard W.) ...
H.)

Cor)
Produ «

s Academy of l(mlh)—T\' .
Tlectric Produc

TAB 5
Tarzian <mqlln~r “Inc

nxide
Tung \nl llec .
Turner o,

Uertz Co. 1GIlenin Ra) s i
Vaco I'roducts Co.
Vidaire Electronies ..

Weston Electrical
Winegand Compan,
Workiman TV,

Istrunent torp,

Xeelite, Ine.

Zalviton Tube Cu.

SCHOOL DIiRECTORY PAGE

Baltimore Technical Institute
Canadian Institute of Seicnce & Technology
Candler System Co.
Indiana Technical College
International Correspondence School
Mll\\' aukee School of Enginecring

Yacific International College of Arts & Sciences
Thilco Techry. Division
Tri-state College
Valparaiso Technical

135

Institute

BRANCH ADVERTISING OFFICES: Los Angcles:
||.Hl\¢"“|l~l\l| Conghlin, 600 Sontlhe New Hamp=hite, Tel
Dtnlkitk 7 . San Francisco: Harker-THisted-Co
Iin, 414 \I‘nl\.{ S, Tel, GArlickd 1-2181. Chicago: &
East Praime Road, Shokie, L, el ORehard THL

FOREIGN AGENTS: Great Britain: Atlas [ublis hm\, and
Distributing Ca., Bid., s Bride Lane, London R 4.

Printed in the United States of Amcrica
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weres 2 COMPACT DEsioH

never before such quality of performance and
versatility of application at such low price

Yes, here's a classic design in modern, compact microphones—small, slender, unobtru-
sive, a beauty in simplicity. But the greatest achievement is in the magnificent performance
quality of the Series among a great host of applications.

The Dynamic Models 335H (high impedance) and 335L (low impedance) operate
with highest quality characteristics in TV and radio broadcast usage, in professional or
home recording, public address, almost unlimited other lavalier, hand or stand applications.

The Ceramic Model 331 is a voice range unit specifically engineered for excellence in
communications applications, 27 megacycle citizens' band use, and paging.

Ceramic Model 333 is a wide-range microphone offering a similarly high new level
of perfection for tape recording, P. A. Systems, etc.

Crystal Model 332, with satin chrome body and cap, black grille, is already famous
through widespread use. Performance throughout the series is of the highest order. THUS,
THE GREATEST NEWS OF ALL CONCERNING THESE NEW ASTATIC UNITS IS
THEIR AMAZINGLY LOW COST! Check out these new Astatic Microphones at your
first opportunity.

Frequency
Model Type Ovutput Ronge Impedance Finish List Price NOTE: Mcdel 331 has momentary-
on, spring-return switch, is fur-

N Ceramic | -56 db | 300- 5,000 High Black Body $17.90 nished with hang-uvp bracket.
and Grille, Cable provides for audio and re-
333 Ceramic -58 db 30-12,000 High

Chrome Cap 17.90 lay connections. All  other
models have slide switch with
335H | Dynamic | -56 db | 50-12,000| High TV Grey Body,| 26.50 “lock-on’’ position, are complete
Chrome Cap with lavalier and stand adaptor
335L | Dynamic | -57 db 50-12,000 Low and Grille 23.50 with 5''-27 thread.

KMOWN THE WORLD OVER

THE
[
m CORPORATION, CONNEAUT, OH10
"i"'J In Canada: Canadian Astatic Limited, Toronto, Ontario

Export Sales: Roburn Agencies, Inc., 431 Greenwich 5t., N. Y. 13, N. Y., U.S. A,

GO BY BRAND . .
GO BUY ASTATIE

www americanradiohistorv com
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—ceRER

. TRIPLE PINDEX

@coror veLevision

RCA
RECFEIVING
UBE
AMANUAL
RCA
e © inderchangeability

directory

RCA F

(9% PICTURE TUBE
41 CHART

o 4
L - . B E_t £ A
nm-r;-;;i ;umn—;—-.n_m\ '\—l 5 I i" ..I}_-,"
-

du g

h KEEP gACE

with the demands of your profession

A complete. up-to-date librury of RCA technical literature is as necessary a tool in your profession
as a VTVM. It's a sure, simple, time-saving way to maintain your status as an expert!

—_

. RCA TRIPLE PINDEX ($1.75) « Base diagrams for 1500 receiving and 400 picture tubes, with cross references (o
many foreign and industrial types. Triplicate receiving tube breakdown shows you at least 3 diagrams at once.

.COLOR TELEVISION PIC-0-GUIDE ($4.50) «+ RCA's John Meagher shows you how to troubleshoot and adjust color
TV receivers. Problems are illustrated in full color, with easy-to-follow explanations of how to correct them.

. RCA RECEIVING TUBE MANUAL (75¢) « Technical data on more than 625 receiving tubes, including types for TV.
radio, and hi-fi. Clear explanations of tube operation and uses. with many illustrative diagrams and circuits.

. RCA RECEIVING TUBES AND PICTURE TUBES BOOKLET (30¢) « A jam-packed 48-page booklet
listing electrical characteristics and socket connections for more than 900 receiving and
picture tubes used in standard AM, FM, TV, and audio amplifier sets.

-RCA INTERCHANGEABILITY DIRECTORY—FOREIGN vs. U.S.A. RECEIVING TUBES « I ists some 450
foreign receiving tubes (radio. TV, audio), with U.S.A. direct replacement or similar
type where available.

RCA PICTURE-TUBE REPLACEMENT AND INTERCHANGEABILITY CHART « Lists 88 RCA Picture
Tubes, and the 253 industry types they replace. Especially for the service technician.
Check with your Authorized RCA Tube Distributor THIS WEEK, to make sure
vou have the latest editions of these important publications—each a standard of
the industry.

N

(2]

o~

(24

o

RCA Salutes the Man Behind
RADIO CORPORATION OF AMERICA Your TV Set during National

P . Television Technicians’ Week,
<~ Electron Tube Division Harrison, N. J. arch 21 to 26,

Visit RCA at the 1960 Electronic Parts Distributar Show.
Our Booth is North Exhibit Hall No. 874, and our Display Rooms, 659-661.
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