W APRIL

Radio-Electronics

Setting Up the Versatile More Stereo
~ Zenith and RCA Transistor Multiplex
Color TV Sets Tester Listings

1UGO GERNSBACK, PRI A+
“ Editor-in-chief |

New 50-Watt
& Stereo
i . Amplifier
e | is
All-Transistor

See page 4

e

50c¢

VA A JTTTEH
T I¥ QY HONVYY GET Xod

29=9 XQAEd TV



www.americanradiohistory.com

MANUFACTURERS OF PANEL AND PORTABLE INSTRUMENTS; ELECTRICAL
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World’s Largest Selling
POCKET SIZE V-O-M

FEATURES:

Hand size and lightweight, but with the features of a full-
size V-O-M.

© 20,000 ohms per volt DC; 5,000 AC.

EXCLUSIVE SINGLE SELECTOR SWITCH speeds circuit and
range settings. The first miniature V-O-M with this exclusive
feature for quick, fool-proof selection of all ranges.

3

SELF-SHIELDED Bar-Ring instrument; permits checking in strong magnetic fields e Fitting
interchangeable test prod tip into top of tester makes it the common probe, thereby freeing
one hand ¢ UNBREAKABLE plastic meter window » BANANA.TYPE JACKS—positive connec-
tion and long life.

B Price—only $37.50; leather case $3.20.
Available For Immediate Delivery From Your Triplett Distributor's Stock
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"630-NA "630-T

630-PL 630-APL
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THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

AND ELECTRONIC TEST -EQUIPMENT
s,

MODEL 310

,/\,\
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The most comprehensive test
set in the Triplett line is Model 100 V-O-M
Clamp-On-Ammeter Kit, now available at dis-
tributors. The world’s most versatile instru-
ment—a complete accurate V-0-M plus a
ctlamp-on-ammeter with which you can take
measurements without stripping the wires.
Handsome, triple-purpose carton holds and
displays all the components: Model 310 min-
iaturized V-0-M, Model 10 Clamp-On-Ammeter,
Model 101 Line Separator, No. 311 Extension
leads, and a leather carrying case, which neatly
accommodates all the components. Model 101
literally makes it possible to separate the two
sides of the line when using Model 10. Exten-
sion leads permit use of Model 10 at a distance
from the V-0-M. Complete Model 100 is only

$64.50
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Hermon Scott
could make

this new kit
for *30 less,
gt

Hermon Scott faced a basic choice . . . bring out his new
LK-48 amplifier kit at $124.95 or make it to sell for $30 less
like many other amplifier kits. All his engineering depart-
ment had to do was make a few compromises.

The LK-48 is rated at 48 watts. By using a smaller power
supply, ordinary output transformers, and pushing the
output tubes to their limits, the amplifier might stifl pro-
duce 48 watts at 1000 cycles where many amplifier kits
are rated. But measured at 20 cycles, where Scott en-
gineers feel power is really important, output would be
down considerably. No compromise was made. The
LK-48 actually produces 28 watts per channel at 20 cycles,
and delivers full power throughout the audio range.

Many kits use a one color instruction book. Hermen Scott
decided to continue to use full color to insure factory-
built performance, even at the hands of a novice.

Important Scott engineering extras like the all-aluminum
chassis, DC operated preamp heaters and unique hum-
null balancing could have been eliminated. Hum would
have been audibly higher and distortion at levels normal
to many kits, but Hermon Scott felt thatthe kit builder was
entitled to the same performance he has come to expect
from Scott factory-wired units.

Yes...Hermon Scott could have made the LK-48 to sell
for $30 less ... but it would have meant compromising
life-long standards. This is something he would never do.
You can choose any Scott kit with complete confidence
— the LK-48, the LK-72 80 watt complete stereo amplifier,
the LK-150 130 watt stereo poweramplifier, the LC-21 pro-
fessional preamplifier, the LT-110 multiplex tuner, LT-10
FM tuner or the LM-35 multiplex adaptor. Thesz superb
kits have all the features and performance you've come
to expect from the world’s leader in audio engineering.

| H.H.SCcoTT

H. H. SCOTT INC., 111 Powdermill Rd., Maynard, Mass, Dept. 570-04

Please rush me your new full-color brochure telling
about Scott's full line of superb sterea kits.

Name. ... ... ... ... ...
Address. ....covvie i e
Export: Morhan Exporting Corp., 458 Broadway, N.Y.C,

Canada: Atlas Radio Corp., 50 Wingold Ave., Taronto.
Prices slightly higher West of Rockies.
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General Electric 1961-1962

Wayne Lemons B1 You Can Set Up Color
Procedure for the Zenith and RCA receivers

Jack Darr §Q Service Clinic
Avoid callbacks on those marginal sets

T. E. Duvall &8 TV Set Uses 6 Compactrons
Entire set has total of 10 tubes

industrial electronics

Daniel M. Costigan 32 The Drive-in—Electronic Maze
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GET YOUR ELECTRONICS-TV-RADIO

HOME TRAINING FROM N.T.S. RESIDENT SCHOOL

tested in N.T.S. Resident School
shops and laboratories, by a

BREAK THROUGH Over 1 City Block of Modern School BETTER
EgET\ITGEI:tEI}OI;Ag'ECURITY Paciiies,:Laboratats and "'MORLEO%OE“APCLEEE
START NOW! Break through Shf%%g%ﬁh"&?"er ... WITH NATIONAL
fre SR (aistops ' B SCHOOLS’ SHOP-METHOD
“All-Phase’” Traiqiné p.re.pé‘res 50’000 Graduates — HOME TRAINING!
for & high-paying CAREER 265 all over the World — e EETTER
MASTER TECHNICIAN in Electronics since 1905 - -+ Training that is proved and

— TV — Radio. One Master Course

at One Low Tuition trains you .
for unlimited opportunities in All School that is the OLDEST and

Phases: Servicing, Communications, LARGEST of its kind in the world.

Preparation for F.C.C. License, NATIONAL TECHNIGAL SCHOOLS I~ MORE COMPLETE

Broadca;ting, Manufacturiing. WORLD-WIDE TRAINING SINCE 1905 ... You learn ALL PHASES OF

Automation, Radar and Micro-Waves, v Television — Radio — Electronics.

;‘\”;%';:;‘éxz;k;xé°}g°;5- THE SCHOOL BEHIND YOUR P LOWER COST
... 3 . 51 ! k

secure future . . . a richer, fuller life HOME-STUDY TRAINING g Gl SR

courses out of the material in our
ONE MASTER COURSE . . . and
you pay more for less
training than you get in
our course at

ONE LOW TUITION!

can be yours! As an N.T.S.
MASTER TECHNICIAN you can
go straight to the top in
industry . . . or open your

own profitable business.
W

In thes= modern School Headquarters
") your Home Training is:

; Classroom-Developed, Lab-Studio
Planned, Shop-Tested,
Industry-Approved,
Home Study-Designed.

' @ ; 5 " . : : .Jm_l&_u 1
G Ty T P N.T.S. IS NOT JUST A p
- MAILING ADDRESS ON A COUPON  ‘ma ‘A'ﬂ Aoy . oot sour
" N.T.S.is a real school . . . a world famous SRy Neacya e o aniopenyy
19 BIG KITS YOURS TO KEEP ining zenter since 1905. Thousands of men own TV-Radio repair business or

from all cver the world come to train in our shops, Ci?ni:qtgn?::gart‘ic‘y):gl‘l?egcf:iiila”r:i t:ﬁ_sr__ei"

/

® Friendly Instruction and labs, studios and classrooms. Stereo and Sound Recording
i You learn quickly and easily the N.T.S. Shop-Tested e X .
w .
g ddlIEE , : way. You get lessons, manuals, job projects, personal sPec'ahSt?é;:/niai:r']O ?;3::::::15
® Graduate Advisory Service consultation trom instructors as you progress. You build a i

Computers & Missiles, Electronics
Field Technician, Specialist
in Micro-Waves and

® Unlimited Consultation Short-Wave, Long-Wave Su.perhe( Receiver plus a large screen
® Diplo R ized TV set from the g-cund up with parts we send you at no additional
ploma Recognize cost. You also get a Professional Multitester for your practical

by Industry job projects. The Multitester will become one of your most valuable ?;r:&?esihoao';:rm:l’li,xhp:s:
instruments in space time work while training, and afterwards, too. ! e
® EVERYTHING YOU Many students pay for their entire tuition with spare time work. TV-R’:daiZteSraTees(:hSn:r:\'/?gé
NEED FOR SUCCESS Yeu can, too . . . we show you how. 2

and Repair.

SEND FQOR INFORMATION NOW . .. TODAY!
IT COSTS YOU NOTHING TO INVESTIGATE

RESIDENT TRAINING AT Los angeLes | MAIL COUPON NOW FOR ( 3
If you wis'h .to t_ake your Electronic_s-TV- NATIONAL ECHNIGN' SCHOOLS (
St tox aneois e snen s | T REE BOOK RS HiRetscms 4

largest school of its kind in the world ~ & ACTUAL LESSON l' Mail Now To
£ I

write for special Resident School cata- National Technical Schools, Dept. RG-42 I
log and information, or check special Nio 4000 S. Figueroa St., Los Angeles 37, Calif,

box jn coupon. obligation. AC I IFI’Iease rush. Ff‘l‘EE Electronics- TV-Radio ]
N — 3 ' Opportunity” Book and Actual Lesson. 1
D i )
ACCREDITED salesman < Name._ e — e _Age____
MEMBER : | 1
will call. Address____ _ = _ 4
il ’

WORLD-WIDE TRAINING SINCE 1905 p i q 5
s T : Y B0 VETERANS: Give date of disch
4000 SO. FIGUEROA ST., LS ANGELES 37, CAUIL, U.S. A, (ol ‘\ S0 (ki GRS CU GG
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Citizens Banders React

A federation of volunteer Cit-
izens-band radio operators has been
organized to provide aid to the
authorities and their communities
under local emergency conditions.
The objectives of the organization
are:

1—To provide a round-the-
clock radio communications system,
effectively supplementing police, fire,
ambulance, hospital and civil defense
efforts.

2—To promote correct and effi-
cient use of Citizens-band radio.

The organization is known as
the Radio Emergency Associated
Citizens Teams (REACT), and is
already funectioning in Wisconsin.
Membership is free, REACT being
sponsored and supported by the
Hallicrafters Co., Chicago communi-
cations equipment manufacturers.
Since Citizens banders now number
more than a quarter-million, it is felt
the organization can become a valu-
able emergency service, especially in
areas where existing communica-
tions facilities are limited.

Infrared Stabilizes Satellites

Monty Merlen, the inventor, with “horizon sensor

A “horizon sensor” that works
with infrared, and therefore oper-
ates as well in darkness as in day-
light, has been patented by Monty
M. Merlen of Barnes Engineering
Co. The device has been used in the
US Air Force’s Midas and Dis-

coverer programs, and in other
NASA earth-orbiting and far-space
projects. Two of them are used in
the Project Mercury spacecraft.
They detect pitch and roll and pro-
duce corrective signals that keep
these space craft stable in flight.

The horizon sensor takes advan-
tage of the fact that every object
emits infrared energy, the amount
being proportional to the fourth
power of its absolute temperature
(T*). Thus, the earth, which has an
average temperature of - 280°K
(45°F) in moderate zones, radiates
far more energy than does outer
space, which is approximately at
absolute zero. To the thermistor
infrared detector which forms the
heart of the horizon sensor, the earth
appears as a hot sphere whose edges
are easily detected.

The horizon sensor described in
the patent generates a conical scan
by rotating a tilted mirror or prism
some 1,800 times a minute. As the
line of sight from the instrument
cuts across the edge of the earth, the
sudden change from the cold of outer
space to the warm earth is sensed by
the thermistor infrared detector and
causes a change in voltage across this
temperature-sensitive element. This
signal, after amplification and proc-
essing, may provide corrective com-
mands to an automatic stabilization
system. The signal also may be tele-
metered to ground or used to operate
a position indicator in the vehicle.

*9

recovered after Project Mercury

mission. Diagram shows how two of them control satellite’s pitch and roll.

6
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Two horizon sensors are normally
installed in a spacecraft, their com-
bined operation being used to correct
both pitch and roll.

Machine Reads Script

Handwriting can be read elec-
tronically with 90% accuracy, the
Symposium on Optical Character
Recognition was told recently in
Washington, D. C.

L. D. Harmon, Bell Telephone
Laboratories, Ine. (Murray Hill,
N.J., described the process this way:

The writer is asked to observe
base and guidelines, use no capitals
and write legibly. Real-time signals
giving stylus position are obtained
from a transducer and recorded on
magnetic tape, providing input data
for a computer-simulated recognition
system.

Most of the machine’s errors
are on the letters M, N, R, U, V and
W-—the same characters that humans
have trouble identifying because of
the importance of context.

Meanwhile, electronic reading
of typewritten and special char-
acters is continuing to progress
rapidly. Farrington Electronics de-
livered to the Post Office a new
experimental mail sorter that reads
typed addresses photoelectronically
at 9,300 letters an hour. They also
announced a contract for a larger
and faster machine. The ultimate
objective is equipment that will read
36,000 addresses an hour,

iiNew Color Tube” a Fraud

Tokyo police raided the head
office of the Toyo Electric Manufac-
turing Co., that recently announced
and “demonstrated” a sensational
new color TV tube supposed to pro-
duce colors with layers of gases
trapped in silicone grease (RADIO-
ELECTRONICS Nov. 1961, page 10).
The homes of the former president
of the company and an engineer
were also raided. The police were
apparently searching for evidence
that the company had manipulated
the market to push up the price of

Advertising Representatives: Los Angeies: Har-
ker-Husted-Coughlin, 40814 South Alvarado St.. Tel
DUnkirk 7-2328. San Francisco: Harker-Husted-
Coughtin, 444 Market St., Tel. GArfleld 1-0151.
Atlanta: J. Sidney Crane & Associates, 22 Eighth
St. N.E., Tel. TRinity 2-6720. Florida: XNeff Asso-
ciates. 15 Castle Harbor Isle, Fort Lauderdale. Fla.
United Kingdom: Tublishing & Distributing Co..

Ltd., Mitre llouse, 177 Regent St., London, W. 1

England

Foreign Agents: Great Britain: Atlas Publishing
%ug ]letrlbutmg Co., Ltd.,, 18 Bride Lane. London
Subscription Service Address form 3579 and eor-
respondence to Radio-Electronics, Subscriber Service,
154 West 14th St., New York 11, N.Y. When request-
ing a change of address, please furnish an address
label from a recent issue. Allow one month for change
of address.
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PREPARE
FOR JOBS
FROM RADIO TO
GUIDED MISSILE
CONTROL

TIP FOR
MEN WHO FACE
MILITARY SERVICE

—Mail Coupon
today!

DeVR

CHICAGO - TORONTO

1962

APRIL

LETDeVRYTECH PREPAREYOU TO

Inthe Big Job Opportunity Field of

DeVRY’S MODERN METHODS HELP YOU
LEARN FASTER ... AT HOME!

DeVry Tech training with its many time-saving features is
designed to get you to the big opportunity field of Electronics
well trained, in a minimum of time.

ADVANCED Our home training movies save hours of reading, show you
_ electronics ‘‘in action,” help you to learn faster. DeVry's
EDUCAT'ON patented home laboratory system helps you work practical
experiments quicker with little soldering to slow you down.

NEEDED!

We KNOW the value of good training . . . and understand that
a man wants to start in a good job as soon as he can. That's
why DeVry Tech provides everything you need to learn quickly
at home: up-to-date texts, movie projector, reels of film and 16
shipments of Electronic equipment.

The same holds true in our well-equipped training centers in
Chicago and Toronto, where you learn with the help of fine
instructors and use modern equipment similar to that you
can use fater in the industry.

Send coupon for full facts today. Let DeVry Tech help you get
ready for a job that pays REAL money. Do it in record time
if you wish.

-
‘s
Prepare s,

At HOME or
in our CHICAGO ;

NO EXTRA

CHARGE FOR
EFFECTIVE
EMPLOYMENT

SERVICE

Accredited member of National Home Study Council

SEND FOR 2 FREE BOOKLETS
MAIL COUPON TODAY'!

DeVRY TECHNICAL INSTITUTE
4141 Belmont Ave, Chicago 41, Jil., Dept. RE-4-§

I Please give me your two free booklets, “Pocket Guide to Real
Earnings’ and “Electronics in Space Travel”; also include details
on how to prepare for a career in Electronics. | am interested

\ I in the following opportunity fields (check one or more):

or TORONTO £ Guided Missile Control Communications
- ) | Television and Radio Computers
lubomories — Microwaves Broadcasting

Radar Industrial Electronics

Automation Electronics Special “Short Courses”

|

|
TECHNICAL [

|.

| .

[

= _Age_
PLEASE PRINT

—Apt._

INSTITUTE

= E— - .Zone State. St
[] Check here if you face military service.
Canadian residents: Write DeVry Tech of Canada, Ltd.,
970 Lawrence Avenue West, Toronto 19, Ontario

~
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. new
4 | Sonotone
Cartridge
6-Paks
make it
easy to

STOCK

e
o

SA'VE
sm\ncs

STOCK—Hang it on the wall, stand it on a shelf, slip it into
your caddy. Cartridge model number is always visible for
quick identification.

SAVE—Save money on purchase of any 6 SONOTONE car-
tridges—save time by always having the right replacements.
SERVICE—You always have the right replacement to service
virtually every record player on the market.

SELL—In your shop, an eye-compelling display (unique bon-
net fits over 6-Pak to remind your walk-in customers to
modernize their record players). [n your caddy—a variety of
cartridges for nearly every replacement.

Every time you buy 6 SONOTONE cartridges from your dis-
tributor, they come in the new attractive 6-Pak cartridge
sleeve. You can select any 6 SONOTONE cartridges, or one of
three pre-selected 6-Paks which include the most needed car-
tridges for the most often faced replacement situations.

e STEREO 6-PAK—covers nearly every stereo replacement or
conversion. Six stereo cartridges from the audiophile’s favor-
ite, the 9T, to the budget-priced stereo crystal cartridge, the
127T. Consists of models: 9T, 8T-A, 16T, 18T, 10T and 12T.
e STEREO/MONO 6-PAK—covers most stereo or mono replace-
ment needs. Consists of 3 stereo ceramics models 8T-A, 9T,
16T ; and 3 mono ceramics; 1P, 2T, 3T.

® MONOPHONIC 6-PAK—covers virtually all most called for
monophonic replacements. “LB” denotes “less bracket” for slim
tonearms. Consists of models; 1P, two 2T’s, 2T-LB, 3T-LB.

The 6-Pak is just another way that SONOTONE simplifies
your inventory and makes it easier to sell cartridges. Order
a SONOTONE 6-Pak today at your parts distributor.

FREE: The new SONOTONE cartridge cross-reference chart cata-
log is available at your distributor, or write:
SONOTONE® CORPORATION cimsrorD. NEW YORK
ELECTRONIC APPLICATIONS DIVISION [n Canada: Atlas Radio Corp., Ltd. Toronto
Cartridges » Speakers * Tape Heads * Mikes » Electronic Tubes Banerles s Hearing Aids

amer|canrad|oh|storv com

their stocks, which soared from 130
ven a share in January 1961 to 505
in July. Technical persons who saw
the original demonstration believed
it to be a fake product, and that the
new set was a Toshiba receiver modi-
fied to make it look sufficiently dif-
ferent. The president attacked such
statements as slander, but changed
his attitude in October and dis-
charged the engineer who, he said,
had cheated the company.

Subs to Eavesdrop on Whales

Darts, wired for sound and
shot into the back of a baleen whale,
may produce electronic data useful
to the new Polaris submarines. Each
small dart will earry a sound trans-
mitting device. An oceanographic
vessel, the Sea Quest, will follow the
whale and record electronic data
from the sound transmitter in the
whale’s back.

William V. Kielhorn, Lockheed-
California Co.’s oceanographer en-
gaged in anti-submarine warfare re-
search, hopes to learn more about
the whale’s diving track and under-
water habits, as well as build up a
“library of sea noises” to prevent
sonar recording of false contacts.

The experiment will take place
sometime in 1962.

Home TV Tapes

Video tape recorders for home
entertainment are being planned by
Sony Corp., Tokyo, states Kazuo
Iwama, the firm’s director of re-
search and development. He is un-
certain how soon circuitry can be
simplified and production cost re-
duced enough for large-scale produc-
tion.

Sony is now improving its tran-
sistorized video tape recorder for
industrial use, says Mr. Iwama. To
date, there are no definite marketing
plans for this model.

IRE Meets March 26-29
The 1962 50th Anniversary
IRE International Convention is ex-
pected to draw more than 70,000
engineers and scientists from 40
countries to the Waldorf-Astoria
Hotel and the Coliseum in New York
City; dates are March 26 through
March 29. A program of 240 papers
is being presented in 54 sessions.
The IRE Electronics Show held in
conjunction with the convention in-
cludes 850 exhibitors and some $15,-
000,000 worth of electronic equip-
| ment.

| ETV To Pay Own Way

Airborne educational television

has been operating regularly since

| Sept. 11, with regular instruction

for students from the first grade to

college levels. Up to the present, it

has been experimental, with costs

| shared among various sponsors. Now

\ a plan has been announced by Dr.

John E. Ivey, Jr., former University

of Michigan administrator, which

would put the new Midwest Program
(Continued on page 12)


www.americanradiohistory.com

ﬁe@ ALLIED 562
/

ELECTRONICS CATALOG

g wor A WORLD’S BIGGEST— MOST COMPLETE

SAVE MOST ON

EVERYTHING IN ELECTRONICS

world’s largest selection of famous-name
brands, plus exclusive products & values

® New Multiplex Stereo FM—

All-Transistor Stereo Hi-Fi
o New Stereo Hi-Fi Systems—

EL\:_cTRON\cs

e
r everyon
fo 9 N ) @ Money-Saving Build-Your-Own

N )
,96 2 _ KNIGHT-KITS® for Every Need
— = 3

CeAan ® Best Buys in Tape Recorders,
oun AT Tape and Recording Supplies

NO - _ e d
ﬁ.‘:‘;ﬁ!-l?::ﬁzac" o Citizens Band 2-Way Radios

® Amateur Receivers, Transmitters,
and Station Gear

@ Public Address Systems, Paging
and Intercom Equipment

e D RAD‘,SB,

NUE °© CHICAGD 80 WLINOLS © MAyrErnol

W

s, WESTERN o)

@ Test and Laboratory Instruments
® TV Tubes, Antennas, Accessories
® Batteries, Wire, Tools, Hardware
o Huge Listings of Parts, Tubes,
Transistors, Technical Books

o

NEW Multiplex Stereo FM Bz . NO MONEY DOWN = >
All-Transistor Stereo Hi-Fi /" on Allied’s new Credit Fund Plan A
2 Now—enjoy 50% more buying power—up to y

“»._ 24 months to pay—see our 1962 Catalog

ALLIED exclusives: @ e fimple de':"s’”

MONEY-SAVING KNIGHT-KITS®. Enjoy the most sat-

isfying do-it-yourself experience in the world!
Build xNI1GHT-KITS—lowest in cost, easiest to
assemble, best for performance. Select from over K FY] 1]

90 exciting kNIGHT-KITS—Stereo, Hi-Fi, Hobbyist, eLecTrRONICS send today for the world’s
Amateur and Test Instruments. An exclusive N Y biggest electronics catalog!
ALLIED product. =az

s World’s Largest Stocks * Lowest Money-Saving Prices
» Fastest Shipment » Expert Personal Service

ALLIRD BADIO

ALLIED RADIO § ddres
]

World’s Largest Electronic Supply House

BEST-BUY KNIGHT® PRODUCTS. Save most on famous : Sy I G5 G N G5 N 55 55 65 65 G5 55 65 5N 65 6D 68 o e -
KNIGHT Stereo Hi-Fi—comparable to the best in 1 e 1
quality, styling, performance—yet priced far ALLIED RADIO, Dept. 2-D2 i
lower-l Stelect iuper-\(f?luf gNIGHthcoin%zmiEﬁsl or g 100 N. Western Ave., Chicago 80, IlI. N
complete systems (including lates ultiplex
Stereo and All-Transistor Hi-Fi). KNIGHT prod- : (0 Send FREE 1962 ALLIED 444-page Catalog =
ucts are acclaimed by all who recognize integrity ]
in design and manufacture and who appreciate i Name [ ]
value. [ ] PLEASE PRINT [ ]
]
1
]
]

i Zone State
L ty.

Satisfaction Guaranteed or Your Money Back
APRIL, 1962 9
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50,000,000 tube hours...
~ - an unusual electron tube
/7.7 = still keeps undersea
| : g : & voice signals strong
|

LU

1 Deep on ocean floors, from North America to Europe,
5 : S between Key West and Havana, Florida and Puerto Rico,
V under the Pacific to Hawaii and Alaska—in 20,000 miles of
undersea telephone cable—a special kind of electron tube
is setting a remarkable record for reliability.

This four-inch-long electron tube was designed, de-
veloped and fabricated at Bell Telephone Laboratories to
operate with no attention for 20 years or more. It is part of
the submarine cable repeater manufactured by Western
Electric which faithfully and reliably amplifies voice signals
transmitted along undersea coaxial cables.

All of the 1608 tubes built into the repeaters have oper-
ated to date without failure for a total of over 50,000,000 tube
hours, or an average of three-and-a-half years. The oldest
have been in service since the first deep-sea repeatered tele-
phone cable was laid 12 years ago.

Years before it was put to use, Bell Laboratories scien-
tists and engineers began developing this undersea tube,
another example of forward-looking technology that has
made the Bell Telephone Laboratories the world center of
communications research and development.

BELL TELEPHONE LABORATORIES

www.americanradiohistorv.com
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how to get

a Commercial

FCC LICENSE

An FCC License,
Or Your Money Back!

Completion of the Master Course (both Sections) will
prepare you for a First Class Commercial Radio Tele-
phone License with a Radar Endorsement. Should you
fail to pass the FCC examination for this license after
successfully completing the Master Course, you will re-
ceive a full refund of all tuition payments. This guar-
antee is valid for the entire period of your enrollment
agreement,

FREE!

find out how . . .

You can get job security. Specialized education is
1, the road to higher salary and important jobs in the
growing field of electronics.

You can solve the problems that stump other tech-
nicians. Problems in electronics are becoming more
complex. Your ability to solve problems will help
you get ahead in your field.

You can handle new electronic devices. Every day,
advances are being made in electronies. Only
through education can you find out how to keep
up with these developments and how to use the
new devices.

Successful
Electronics

Training

Increase Your Technical Knowledge

Get a government license plus an understanding of such
electronic applications as computers . . .
tronics . . . radar . . .
more

Desk RE64A, 1776 E. 17th St., Cleveland 14, Ohio

a successful plan for . . .
Electronics Tralning

it pays!

Get All 3 Booklets and This
Handy Pocket Electronics Data

Guide Free

Puts all the commonly used conversion factors, formulas,
tables, and color codes at your fingertips. Yours abso-
lutely free if you mail the coupon today. No further
obligation.

Sorry—Not For Beginners

Please inquire only if you really want to get ahead and
to add to what you have already learned in school, in the
service, or on the job. Some previous schooling or
experience in electroniecs, electricity, or related fields
is necessary for success in Cleveland Institute programs.

Accredited by the National Home Study Council

Cleveland Institute of Electronics

Please send Free Career Information pre-
pared to help me get ahead in Electronics.
| have had training or experience in Elec-
tronics as indicated below.
] Military

[ Radio-TV Servicing

[J Manufacturing

[J Amateur Radio

[] Broadcasting

[J Home Experimenting
[] Telephone Company
[ Other

good training
doesn’t cost . .,

In what branch of Electronics
are you interested?

In what kind of work are
you now engaged?

1776 E. 17th St.
APRIL,

www.americanradiohistorv.com

Name Age
industrial elec-
communications . and many AL oo I
CLEVELAND INSTITUTE OF ELECTRONICS city Zone —__ State L
Desk RE&4A, Cleveland 14, Ohio e N e 0
11


www.americanradiohistory.com

WHY
PACK
ONLY ONE
SPEAKER
TO A BOX?

A speaker is a delicate pre-
cision-built instrument which
should be protected from dust
and physical abuse.

By single-packing speakers
in custom-fitted reshippable
cartons, Utah actually saves
the distributor time and
money. There's no need for
repacking. Clearly labeled,
single-packed speakers make
inventory control easy for both
the distributor and service-
man.

Most important, Utah can
guarantee factory tested per-
formance of every speaker on
delivery. This adds up to cus-
tomer satisfaction all down
the line.

Utah believes everyone
benefits from single-packing
—consumer, serviceman, dis-
tributor—and the electronics
industry.

77774

iy

HUNTINGTON,

12

ELECTRONICS CORP

INDIANA

(Continued from page 8)
on Airborne Television Instruction
(MPATI) on a pay-as-you-go basis.

Under Dr. Ivey’s plan, fees
from participating schools would be
pooled to build up an annual budget
of a little less than $4,000,000. The
basic rate would be $1 per pupil,
with a minimum charge of $200 for
a participating school, and a reduc-
tion for schools with enrollments
above 1,000. If put on a self-support-
ing basis, Dr. Ivey says, the system
could be expanded by 1965 to cover
an area of 172,000 square miles with
a potential enrollment of 9,400,000
students.

" Ruby Maser Works Gontinuously
|

The first solid-state optical
maser to operate continuously has
been announced by Bell Laboratories.
A radical new way of exciting the
maser crystal delivers five times the
intensity that has been possible from
previous continuous optical maser

pumps. Instead of using a spiral
xenon flash lamp, a mervcury are
lamp is used, with a pair of concave
spherical mirrors, to focus practic-
ally the whole of the light onto the
face of the maser crystal. This re-
duces the power requirements from
the more than 1,000 kw originally
needed for pulsed operation to less
than 1 kw for continuous operation.

Co-eds Enter Electronics

Young women college gradu-
ates this spring will find more jobs
to choose from than did their sisters
last year, according to a recent Wall
Street Journal survey, and the bar-
riers are more likely to be down in
the electronics field than in others.

Litton Industries states: “We
are stepping up our recruiting of
women, especially those with elee-
tronic engineering and physies de-
grees. When we find a woman in one
of those fields, we snap her up.”
Raytheon plans to hire about 10
scientifically oriented girls this year,
compared with only 3 last year, and
would hire more, excepting that the
colleges “just don’t have many girls

www.americanradiohistorv.com
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who specialize in the fields we are
interested in.”

There is a tendency to feel that
women are better suited than men
for some finicky lab jobs. “Women
are more patient and painstaking,”
according to one research lab head.

University spokesmen agree
that women’s greatest opportunities
lie in the engineering, math and
science fields. Mildred Webber, place-
ment official at the University of
Michigan, maintains that “women
have just as good a chance as men
in any science field, and can earn
comparable salaries.”

CBS Backs All-Channel TV

CBS President Frank Stanton
pledged the network’s full support to
the Federal Communications Com-
mission’s drive toward vhf-uhf TV
sets, at the FCC’s Washington hear-
ings on TV programming. Dr. Stan-
ton said “. . . We support the FCC
in its effort to persuade the Congress

RUBY CRYSTAL

( 7 MIRROR
&

to enact legislation which would® re-
sult in the manufacture of only all-
channel receivers.”

The statement made CBS the
first major network to officially take
this position.

The switch to all-channel TV
would provide 80 channels instead of
the 12 now found on vhf receivers.

Sniperscope Has New Use

A Navy infrared sniperscope
promises to aid doctors in diagnosing
and treating blindness of certain
tyvpes, according to the Nawal Re-
search Reviews. When the cornea
(transparent part of the outer cov-
ering of the eyeball) becomes opaque,
the patient not only cannot see out,
but the examining doctor cannot see
the condition of the structures in the
eye. By placing the sniperscope be-
tween the observer and the regular
ophthalmic instrument used for ex-
amination, the observer can see what
is not visible with ordinary light,
since infraved penetrates many tis-
sues that are quite opaque to the rest
of the spectrum. There is a further

(Continued on page 16)
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The Same School That Originated The RTS BUSINESS PLAN

The Entire Course Is Made
Up Of The Following:

+ 35 LESSONS COVERING BASIC
AND INTERMEDIATE ELECTRONICS

+ 9§ EQUIPMENT KITS COMPLETE
WITH TUBES AND BATTERIES

+ SOLDERING IRON

+ 25 LESSONS COVERING THESE
ADVANCED ELECTRONIC SUBJECTS:

Thyratron Tubes - Semiconductors
Electronic Symbols and Drawings «
Voltage-Regulators « Electronic-
Timers « Control Systems < X-Rays
Photoelectric Devices - Dielectric
Heating - Geiger Counters - Pulse
Circuitry - Clippers and Limiters «
Multivibrators « Electronic Counters «
Radar - Magnetic Amplifiers - Analog-
Computers - DC Amplifiers - Digital
Computers - Storage Systems - Input

\\\0\N a speciaL LOMPACT course
COVERING ALL THREE PHASES OF

noudbt
PPM... E

and Output Devices - Servomechanisms -

Telemetering
60 EXAMINATIONS
UNLIMITED CONSULTATION SERVICE
KIT MANUALS '
= DIPLOMA UPON GRADUATION

AND MUCH MORE...

RTS’ Membership in
The Association of
Home Study Schools
is your assurance of
Reliability, Integrity and
Quality of Training.

RTS ELECTRONICS DIVISION
815 E. ROSECRANS AVENUE
LOS ANGELES 59, CALIFORNIA

Est. 1922

»

grr J:

= Fm’s‘ :
L2018 ry

GRUNIGS

BASIC ¢ INTERMEDIATE ¢ ADVANCED
DESIGNED FOR THE BUSY MAN OF TODAY

This is MODERN training for the MODERN man. You'll find no “horse and
buggy” methods here. Every page of this streamlined course is devoted
to important Electronics principles and practical projects. You'll be
amazed how fast you grasp Electronics the RTS way. RTS has combined
modern THEORY and PRACTICE to make this the finest training program
of its kind available!

SATISFIES NOVICE, TECHNICIAN OR HOBBYIST

Whether you're new to Electronics or an old “pro,” chances are you'll
find this to be the ideal course for you. The novice will appreciate the
completeness of the training. It starts with the most basic considerations,
covering each important peint thoroughly, yet concisely. The technician
will enjoy the practical review of fundamentals and profit from the 25
advanced subjects covered.

RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR

The price quoted below buys EVERYTHING — there are no extras to pay
for. RTS has gone “all out” to give you the best training value in America.
Why pay hundreds of dollars for training such as we offer when it's avail-
able for this LOW PRICE? If you can find a better training bargain ...
BUY IM!

CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS

Some students will complete this course with “Jet-Like” speed but we
allow up to two years if your circumstances require it. You study at your
own rate. You are ENCOURAGED but not pushed. You'll find the lessons
professionally written but easy to understand. LET US SEND YOU ONE OF
THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE
FOR YOURSELF. NO OBLIGATION!

* TERMS ALSO AVAILABLE
AS LITTLE AS

500 powN 590 pER MONTH
SAVE TIME — SEND
$5.00 WITH COUPON
YOUR FIRST LESSONS AND

KIT WILL BE RUSHED TO YOU
THE SAME DAY THEY ARE RECEIVED!

DON'T LOSE OUT — FIND OUT!
RTS ELECTRONICS DIVISION, Dept. RE-42

815 E. ROSECRANS AVENUE  LOS ANGELES 59, CALIFORNIA
Rush me full information by return mail. (Please Print)

NO
SALESMAN Name Age
WILL Address B - -
CAI'I'! City = - Zone State e

[ | ENROLL ME NOW [ | SEND MORE FACTS §

APRIL, 1962

wWWWwW.americanradiohistorv.com
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It's a fact . . . More Clarostat wire-wound con-
trols are used by servicemen than all others
combined! For over forty years the built-in
quality of Clarostat wire-wound controls has
proved itself to the satisfaction of servicemen
and their customers alike.

Join the crowd. When you need a wire-wound
control replacement, insist on Clarostat in the
green box—your assurance that you're getling
the control that works best.

14

(QUALTY
OMES
FIRGT
DISTRIBUTOEISIELES DIVIS

CLAROSTAT MFG. CO. INC. DOVER, NEW HAMPSHIRE

* Series A43 and-A43S 2-watt controls. With or
without switch. Pick-A-Shaft convenience.

* Series A58 and A58S 3-watt controls. With or
without switch. Pick-A-Shaft convenience.

'ﬁ' Series A10 and A10S 4-watt controls. With or
without switch. Pick-A-Shaft convenience.

‘A’ Series 39 2-watt “Humdinger'* for screwdriver
adjustment.

RADIO-ELECTRONICS
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UPGRADE YOUR INCOME

through Grantham Training

Get ‘

Your First Class Commercial

F.C.C. LICENSE

QUICKLY !

WHICH COURSE TO TAKE?

HERE ARE FIVE RULES to guide you
in selecting the course of training that is best suited to

YOUR PERSONAL NEEDS:

.\/ IT MUST teach you the theory of electronics. WHAT
good is a course if it doesn’t really “MAKE ELEC-
TRONICS YOURS,” to use for your personal advance-
ment? Select a course that you can understand . ..one
that reveals to you the basic, underlying principles of
electronics,

4/ 1T MUST be one that can be completed successfully
in a matter of WEEKS, not a course that goes on and
on! Time is worth money. Every extra week which a
“long. course” may require is money out of your
pocket! It costs more than tuition...it costs you real
dollars! Let nothing delay YOU in preparing for your
FCC license. Select a school that values YOUR TIME!

»\/ IT MUST be reasonable in cost! The best test of the
true worth of a product or service is in WHAT YOU
GET FOR YOUR MONEY. Select a course that is
sufficiently reasonable in cost so that you know you
won’t have to drop out before you complete it! Select
a school with conservative tuition fees — but, be sure it
does something for you.

.\/ IT MUST gain recognition for you. Don’t be satisfied
with the mere promise of some sort of diploma! Be
sure the course will qualify you for a nationally recog-
hized measure of electronics knowledge —a FIRST
CLASS Commercial FCC License.. Remember: This is
a U.S. Government license. No school can issue it,
nor promise it to you! Select a school whose graduates
consistently PASS the FCC exams,

IT MUST be a mature course of training . .. for mature
men...not a mere “memory” course or one in which
you are expected to cram your way through by “brute
Torce.” IT MUST not be one that leaves you “‘on your
own.” Select a school that affords you personalized
instruction. Select a course from a school that refiects
maturity, dignity, and integrity.

Grantham Schools

LOS ANGELES * SEATTLE » KANSAS CITY * WASHINGTON
CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resi-
dent classes. Either way, you are trained quickly and well. Write,
or mail the coupon for details,

ACCREDITED BY THE NATIONAL HOME STUDY COUNCIL
APRIL, 1962

YOUR TIME

MONEY!

IS GRANTHAM TRAINING FOR YOU?

HERE ARE FIVE FEATURES OF GRANTHAM TRAINING
...check them off ... see if this is the course for you.
CHECK THESE FEATURES:

L__I Grantham teaches the theory of electronics. Every basic

concept of electronics fundamentals is covered in the
Grantham course...whether you take it in resident
classes or by home study. Grantham training “makes
electronics yours.”

D You can get your First Class FCC license IN ONLY 12
WEEKS in Grantham resident classes (or, in a corres-
pondingly short time in the Grantham home-study
program). THINK OF IT! A commercial U.S. Govern-
ment license... PROOF OF YOUR qualificdtions in
meeting these U.S. Government requirements as an
electronics communications technician...a nationally
recognized certificate. By preparing you for this license
in only 12 WEEKS, Grantham conserves YOUR TIME!

D Grantham Schools’ tuition rates are low, yet the instruc-

tional service is not equalled by many of the most
expensive schools! Grantham can do this because of
highly efficient instructional methods and because
Grantham has a sincere desire to out-do all others in
service rendered per tuition-dollar. Grantham has estab-
lished reasonable tuition rates. And, the percentage of
students who successfully complete the Grantham course
—and who get their FCC licenses —is one of the highest
in the nation.

DYOU GAIN RESPECT by showing your Grantham

diploma, once you earn it. YOU GAIN RESPECT by
showing and posting your First Class FCC License —
a nationally recognized certification of your electronics
knowledge. Many companies which employ industrial
electronics technicians require them to have this license.
YOU CAN GET IT IN ONLY 12 WEEKS. Let
Grantham show you how!

I:I Mature men select Grantham Schools for electronics

training. (The average age of Grantham Students is
28.8 years.) MATURE MEN want a definite objective
(not a pot of gold at the end of the rainbow). Grantham
training has this specific objective: To prepare you for
your First Class FCC license and greater earning capa-
bility. The Grantham Course is for mature men who
know what they want.

1 TO: GRANTHAM SCHOOLS, INC. :
1 NATIONAL HEADQUARTERS OFFICE

1 1505 N. Western Ave., Hollywood 27, Calif. 20 |
1 Piease send me full details on the course indicated below. 1
§ | understand that there is no obligation and no salesman will call. |l
I name AGE 1
I ADDRESS .
] ]
g CITY STATE 5

'| I am interested in: [ ] Home Study [ ] Resident Classes |

15
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 PRODUCT ;
AEROVOX i}t
CERAMIC
CAPACITORS &=

provide the complete line of
proven top-quality types for
your industrial requirements

grovereesasatanaes

Temperature Compensating Tubular Ca-
< pacitors designed for close tolerances.
Popular values in accordance with
latest revisions of MIL-C-20 and EIA

RS-198,

Hi-Q Disk Capacitors —small sizes with
high capacity. Meet requirements of
Mi{L-C-11015A and EIA RS-198. Ideal

Transistor Disks for all applications
where size is & factor, such as transis-
torized radios and industrial applica-
tions with critical space requirements.

applications.

Feed-Thru Capacitors—dependable units,
even under severe mechanical vibra-
tions as in aircraft, missiles and auto-
motive requirements.

I
Disk Stand-Off Capacitors for industrial
applications with critical space require-
ments. « Eyelet Feed-Thru Capacitors
1;' featuring a unique design for high fre-
quency bypass.

for mounting to chassis or common
ground. Excellent for by-passing rf in

Stand-0ff Capacitors with screw fixture ?
high frequencies.

|

" Hi-Q Plate Assemblies—rugged combi-
nations of resistor-capacitor networks
in all sizes and values.

Cerafil® ultra-small ceramic capacitors

for airborne transistorized circuit ap-
plications, and other critical require- f
ments. Meet or surpass requirements

of MIL-C-110158.

N

Cerol® rolled ceramic capacitors in
small sizes with superior electrical
characteristics. Meet or exceed require-
ments of MiL-C-110158.

Hi Voltage Cartwheels—provide depend- z
able service while withstanding high
voltage. Universal type for filter and

bypass applications.

Heavy Duty Feed-Thru Capacitors —ex-
cellent for applications where extreme-
ly severe operating conditions exist.

Ask your Aerovox Industrial | wommmismmmmmi

Advent Antenna Up

Y Completely encased in metal bushing
with phenolic seal.

Distributor for a copy of Aero-

"ROVOX vox Industrial Catalog IDC-561.

AEROVOX CORPORATION

O1SIRIBUTOR DIVISION NEW BEDFORD, MASS.

Technical Leadership = Manufacturing Excellence

16

The Fort Dix Ad-
vent antenna as it
approached com-

for miniaturization and printed circuit = Pletion.

(Continued from page 12)
advantage if infrared light only is
applied to the eye. Since it is invis-
ible to the patient, his pupil dilates
as if in total darkness, giving the
doctor further opportunities for ob-
servation.

um
Calendar of Events
IHFM High Fidelity Show, Mar. 20-25, Ambas-

sador Hotel, Los Angeles, Calif.
IRE International Convention, Mar. 26-29 Coli-
seum, New York, N
Southwest IRE Conference and Electronics
Show, April |1-13, Rice Hotel, Houston, Tex.
IRE-AIEE Symposium on Mathematical Theory
of Automata, April 24-26, United Engineering
Center, New York, N. Y,
SMPTE 91st Convention, April 29-May 4, Am-
bassador Hotel, Los Angeles, Calif.
IRE, AIEE Spring Joint Computer Conference,
May -3, Fairmont Hotel, San Francisco, Calif.
IRE International Congress on Human Factors
in Electronics, May 3-4, Lafayette Hotel, Long
Beach, Calif.
iRE, AIEE, EIA Electronic Components Con-
ference, May 8-10, Marriott Twin Bridges Hotel,
Washington, D. C.
IRE National Aerospace Electronics Confer-
ence, May |4-16, Biltmore Hotel, Dayton, Ohio.
Institute for Advancement of Medical Com-
munication Council on Medical TV, May [5-16,
National Institutes of Health, Bethesda, Md.
Navy Medical Dental TV Workshop, May 16-17,
National Naval Medical Center, Bethesda, Md.
1962 Electronic Parts Distributors Show, May
21-24, Conrad Hilton Hotel, Chicago. Attend-
ance limited to manufacturers, distributors, rep-
resentatives and their advertising agencies.
RADIO-ELECTRONICS will exhibit in Room 610.
ISA National - Aero-space Instrumentation
Symposium, May 21-23, Marriott Twin Bridges,
otor Hotel, Washington, D. C.
IRE, AIEE, ASME, ISA National Telemetering
Conference, May 23-25, Sheraton Park Hotel,
Washington, D. C.
EIA Annual Convention, May 23-25, Pick-Con-
gress Hotel, Chicago, Il
IRE Seventh Region Space Communications
Conference, May 24.26, Seattle, Wash.

ORI IR

World’s most accurate space
communications antenna has been in-
stalled at the Project Advent ground
station at Fort Dix, N. J. The 60-foot
parabolic reflector weighs 9 tons.
Standing 102 feet overall, the an-

www.americanradiohistorv.com

tenna will track and will handle vital
communications with military Advent

satellites. (Project Advent is a
Department of Defense research and
development program to determine
the feasibility of a reliable military
communications system for relaying
messages anywhere in the world
through active-repeater satellites
hovering in a 22,300-mile-high sta-
tionary orbit above the equator.)

Brief Briefs

The first completely solid-state
microwave communications equip-
ment, according to the Radio Corpor-
ation of America, was demonstrated
to Pennsylvania Electric Association
members, who held conversations
over the laboratory equivalent of a
60-mile microwave system, with what
was described as “excellent results”.
The new equipment is crystal-con-
trolled and operates with transistors
and varactor diodes.

The term “compactron” is now
a standard English word. The Gen-
eral Electric Co. has taken steps to
abandon its trademark on the word
as applied to multi-function elec-
tronic devices developed by the com-
pany.

The single-gun Chromatron col-
or tube will be manufactured by
Sony Corp. in Japan, under a license
agreement with the American patent
owners. Sony states that it believes
the one-gun Chromatron has inher-
ent properties that will enable Sony
to make a color TV set that will be
“brighter, less bulky, have less serv-
ice problems, and cost less than cur-
rent sets.”

A 3-megawatt laser has been
announced by the U. S. Army Signal
Research and Development Lab, Fort
Monmouth, N. J. This is 300 times as
powerful as lasers in general labor-
atory use. END

RADIO-ELECTRONICS
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are you standing still
in electronics
while this man advances?

Find out why—and do something
about it—if you have the ambition to
want a career instead of just a job.

LET’S LOOK AT THE FACTS.
There’s something wonderful
about knowing how a circuit
works or what a filter capacitor
does. If you’ve ever fixed a TV
set, built a radio or used a volt-
meter, you’ve tasted the thrills
of electronics.

This excitement may have led you to a
Jjob in electronics. But the glamour fades
if you are stuck in the same job year
after year. You'll be bored with routine
and unhappy about prospects for future
earnings. You’ll discover, as have many
men, that simply working in electronics
does not assure a good future.

If electronics is the *“‘field of opportun=
ity,” how is this possible? No question
about it, electronics offers many oppor-
tunities, but only to qualified men. In any
career field, it is how much you know
that counts. This is particularly true in
the fast moving field of electronics. The
man without thorough technical educa-
tion doesn’t advance. Even men with
intensive military technical training find
their careers can be limited in civilian
electronics.

ADVANCED TECHNICAL KNOWL-
EDGE IS THE KEY to success in
electronics. If you have a practical
knowledge of current engineering devel-
opments, if you understand “why’’ as
well as “how,"’ you have what employers
want and pay for. With such qualifica-
tions, you can expect to move ahead.

CREI OFFERS YOU, for study at home,
a complete program in electronic engi-
neering technology designed to prepare
you for a rewarding, well-paying career
in electronics. CREI equips you with a
practical working knowledge of ad-
vanced and up-to-date electronic devel-
opments that will put you on the level
of specialization where men are most in
demand

CREI MEN LIKE MEARL MARTIN,
JR. hold positions as associate engineers,
engineering aides, field engineers, project
engineers and technical representatives.

WHEN YOU ENROLL IN A CRE!
HOME STUDY PROGRAM, you study
courses to which a number of today's
leading engineers and scientists have
made substantial contributions. You
are guided and assisted by CREI’s staff

APRIL, 1962

CRE! graduate Mearl Martin, .Jr. has progressed from Junior Technician to li-
censed Senior Engineer. He is now Field Support Manager, Marketing Division
of Tektronix, Ine.. Portland, Oregon.

of experienced instructors. You study
texts that are specifically prepared for
home study use.

Through CREI, you have a choice of
programs covering every field of elec-
tronics:

RADAR« COMPUTERS « SERVOMECH-
ANISMS +« INSTRUMENTATION .
AERONAUTICAL AND NAVIGA-
TIONAL « COMMUNICATIONS -
TELEVISION « AUTOMATION AND
INDUSTRIAL ENGINEERING TECH-
NOLOGY « NUCLEAR ENGINEERING
TECHNOLOGY

Programs are available for men, such as
engineers, who already have extensive
technical knowledyge, as well as for men
with limited technical training or
experience.

THE HIGH CALIBRE OF A CREI HOME
STUDY EDUCATION is attested to by
America's biggest corporations, where
CREI students and alumni attain
positions ranging from engineering
technicians to engineers to top officials.
Such companies are National Broad-
casting Company, Pan American Air-
ways, Federal Electric Corporation, The
Martin Company, Northwest Tele-

phone Company, Mackay Radio, Florida
Power and Light and many others. They
not only recognize CREI Home Study
educational qualifications but often pay
all or part of CREI tuition for their
employees.

CRE!I HOME STUDY PROGRAMS are
the product of 35 years of experience.
Each program has been developed with
the same painstaking skill and care that
CREI put into its electronics courses
for the Army Signal Corps, its special
radio technician courses for the Navy.
and its group training programs for lead-
ing aviation and electronics companies.
For those who can attend classes in per-
son, CREI maintains a Residence School
in Washington, D. C.

YOU CAN QUALIFY for a CREI Pro-
gram, if you have basic knowledge of
radio or electronice and are a high
aschool graduate or the equivalent. If
you meet these qualifications, write for
FREE 58-page book describing CREI
Programs and career opportunities in
advanced electronic engineering tech-
nology. Use coupon below, or write to:
The Capitol Radio Engineering Insti-
tute, Dept. 1404-K, 3224 Sixteenth St.,
N. W., Washington 10, D. C.

Founded 1927

Electronics Experience
Check:

www.americanradiohistorv.com

Mail coupon today for FREE 58-page book

THE CAPITOL RADIO ENGINEERING INSTITUTE

Dept. 1404-K, 3224 Sixteenth St., N.W., Washington 10, D.C.

Please send me details of CREI Home Study Programs and Free ,
Book, “Your Future in Electronics and Nuclear Engineering Technology.’
My qualifications are noted to obtain immediate service.

CHECK {1 Electronic Engineering Technology [] Nuclear Engineering Technology
FIELD OF [ Servo and Computer Engineering [ Automation and Industrial Elec-
GREATEST Technology tronic Engineering Technology
INTEREST: [ Aero and Navigational Engineering Technology

Name Age

Address

City Zone State

Employed by

Type of present work

Education: Years High School Other

(0 Home Study [J Residence School

[J G.l. Bill
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TVA ATOM®
CAPACITORS

Atom tubulars are service fa;lvor-

-LOK® ites because they fit anywhere,

S TWI?IO&‘S work anywhere. They’re the only

CAPAC small size 85 C (185 F) capaci-

tors in ratings up to 450 WVDC.

: They have low leakage current,

m trouble-free service, without y

mu

long shelf life, and withstand
dependable
HUMMM! They are

high ripple currents, high surge
ieh and low tem-
at extremely hig

TE LiTTL
: ik o -LYTIco
eratures. Cathodes are et'Chele $ CAPAC) TORs
fo meet the needs of high ripp e
ents, high surge voltages. Y orferine Er
= ’ offer SIStor circyjpg
ape: th Unusyj,j reliabjjjy,
y 8N all-weldeq Construcy; 4
1 p,ressu_r joints ¢ cat?sne. |
termitren, Circuigs,

1te—exer ]

- 1 eme] .

5] ANt in sepg used onj _~
5 e Y part of

i he toughest
*Iytics take on the ;
¥};’es:nd) radio duty, give maxi

fortran

VL VERTI-LYTIC*
CAPACITORS

These single-ended molded tu- EVERY ’LYT’ c
bulars are the ideal replacement

for units of this type found on ED

printed wiring boards. Yo u N E 5 55
Keyed terminals assure fast man-

ual mounting and correct polar-

ity. Resin end fill protects against

drying of electrolyte or entrance
of external moisture.

CAPAC

: g T el -
The printed it
the Twist-Lok-

R — — —
ol
o
replaces any in use today- s p R n G U E
- 0 $
cultlceslt)’\;}fsmounting adapters ¢
mal

o F RELIABILITY
e capacitor OF .“‘ddfe;figh THE MARK O
da{n;g[ no possibility © ‘
height . - -

1s.
resistance contacC

P | o3 IR s T SO

WORLD'S LARGEST CAPACITOR MANUFACTURER
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exclusive in p"OIOFA(:]

famous Howard W.Sams CIRCUITRACE® and SERVICING AIDS!

the world’s finest
electronic service data

handiest, most-complete data ever published to speed and simplify servicing —
equally useful for troubleshooting in the home or on the bench...

®
Y AR
o lm @ o
e VERT LINEARITY | @3 41000
L ) -@. 500k =

exclusive Sams standardized,
uniform system for fastest,
easiest printed board trouble.
shooting...

Here's how CircuiTrace works: All test points are
clearly shown on the schematic and each is plainly
coded (see illustration at left). The same test points are
similarly coded on the printed board photo (see illustra-
tion at right) so you instantly know where to make your

measurement! No more costly hunting for test points
...no more guesswork...no need to look at both sides
of the board—identifies tubes, transistors, and foil con-
nections of parts throughout circuits. CircuiTrace
makes printed board servicing a breeze!

FIELD SERVICING NOTES

SAFETY GLASS REMOVAL (MODEL KC366)

Remove 4 screws holding the trim strip at the fop er
the safety glass. Tilt glass out and remove.

FUSE AND FUSE DEVICE

TV: Sweep - 3 Amp. (M) Radin
T LV Supply - Fuse Wire (M2)
Filament - Fuse Wir
Valuable

L See "“Tub- 77
instructions for making
all necessary adjustments in the home,
locating fuses, removing safety glass, etc.

DISASSEMBLY INSTRUCTIONS

TV CHASSIS REMOVAL

1. Remove 10 push-on type knobs

2. Remove 12 wood screws in

You get step-by-step
procedure for removing
chassis, CRT, speakers,
knobs, hidden bolts and
connections. Avoids parts
damage—saves valuable time.

TIME-SAVING SERVICE AIDS for field or shop

TUBE PLACEMENT CHARTS

2ND VIDEO IF AP N
INDICATES BLANK PIN |
O LOCATING KEY r |
f
151100 1F aMP e
WIDES.
SOUND
. ges==
T Tube layouts of

top and bottom of chassis

show sync and sound paths, tube

keyways, fuses, rectifiers, etc. Helps

you trace signal path to localize the trouble.

TUBE FAILURE CHECK CHART

POWER SUPPLY FAILURE
No raster, no gound Fuse Wire (LV Power), Fuse ¥

SWEEP FAILURE
No raster, has sound Fuse (Sweep), V8, V8, V10,
No vertical deflection V7

Poor vert. linearity or foldover V7
Poor horiz. linearity or foldover. '
Narrow picture Vg, Vo 73

Vot

Points out

probable causes of common

troubies, tells you which tubes to

replace to correct the symptom. Also
shows series-string filament connections,

tally.

HORIZONTAL SWEEP
CIRCUIT ADJUSTMENTS

Set the Horizontal Hold Control to
Horizontal Frequency Slug (Bl)
Keep turning Bl in the !
out of sync. Reverse t!

gt

Detailed instructions help
you solve the troubiesome
problem of adjusting the
horizontal circuits (oscillator,
linearity, and width)—avoids
guesswork!

These are just a few of the dozens of great features.in PHOTOFACT for fastest, easiest, most profitable servicing.
See your Sams Distributor for full details on an Easy Buy Library or Standing Order subscription!

Join the thousands who have qualified and
profited by membership in the *PEET" Pro-
gram. If you now own a PHOTOFACT
Library or plan to own one, you can apply for
membership. It's the only program designed
to build powerful public acceptance for you,
which means increased business and profits.
You get dozens of free promotional aids.
Benefits cost you absolutely nothing if you
qualify. Ask your Sams Distributor for the
“PEET" details or mail coupon today.

Powerful national advertising
monthly in TV Guide now car-
ries the ‘“PEET"” message to
over 8,000,000 TV families,
building dynamic supportand
demand for the services of
‘“‘PEET” members. Now more
than ever it pays to qualify as
a ““PEET’” member!

APRIL, 1962

HOWARD W. SAMS & CO,, INC.
{ Howard W. Sams & Co., Inc., Dept. 6-D2

| 1724 E. 38th St., Indianapolis 6, Ind.

: [ send me full details on how | can qualify
| as @ member in the "PEET” Program.

1 [J send Free Photofact Cumulative Index

|
I Shop Name

|
| Attn.:

Zone

State_

——————— e
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PLANNING A
MASTER TV

SYSTEM ?

PACEMAKER

e

select the ideal head end from the world's only matched and Integrated fine

BLONDER-TONGUE MASTER TV AMPLIFIERS

IMPEDANCE GAIN | MAXIMUM OUTPUT
MOOEL FREQUENCY *1% distortion FEATURES LIST PRICE
INPUT ouTPUY MINIMUM | .3 gistortion
P -
7 . Separate hi & lo band
; MLA-b 750hms  75o0hms VHF 40dd 2 v/band I gaﬁ\ & tilt controls. 142.50
g Savmd s ;
'y ) *0.6 v hiban eparate hi & lo ban
S| MB | 75/3000. 75/3000.{ VHF/FM | 25db 2.5y ioband | garm contrale. 72.75
=< **1v hiband
=) I i
x PACE- VHF, 35db . Separate hi & lo band
= MAKER 750hms  750hms | VHF/FM M, 30db 2 v/band | input, 99.50
a Y T
= .gz : L?g::g Remote power suppiy.
3 AB-3 300 ohms. 75/300 VHF/FM 25db ven Weatherproof mast 104.95
& 2.5 v loband ted
**1vhibang | Mounted.
, 10db per . | 8 outlets for distribu-
0a88 | 75/3000. 75/300 VHF e 02v A 99.50
MCSc 7Sohms  75ohms |  VHF 33abito ‘lv e ol mizingTout’ 140.50
= 18db to a Weatherproof for mast
Ziocs 3000hms  750hms |  VHF T 05 mounting. 57.75
x
= | ot hus) | 75ohms  750hms| VHEFM | 6sab *1volt Age. low noise figure. |  275.00
o T
w| ca 750hms  75ohms | VHF/FM | 60db *1 volt pEc. dual mixing out: | 35,09
] 3
= —
z (v sy | 750hms  7Sohms| VHE/FM | 6odb *5volt Age. dual mixing out- | 25 09
VHF/FM :
. . Requires external
UA-1 75 ohms 75 ohms (Fglgg(lgl’ 35db 1 voit power supply. 59.25
CH 70 . Mast mounted with re.
oL us 300 ohms 300 ohms thru 83 14ab 0.5 voit mote_power supply. 84.50
g STIATED. CH 72 Mast mounted with re-
:.g(oﬁrm 300 ohms 300 ohms thru 76 20db 0.5 volt mote power supply. 103.75

www.americanradiohistorv.com

St -

Today, contact your Blonder-Tongue
distributor. Write for Free 28 page
planning and installation manual.
Free layout service. Also, engi-
neering service available.
enginesred and manufactured by [
BLONDER * TONGUE
“ J/ 8 Alling St., Newsrk, N. J.

Canadian Div.: Benco Television Assoc., Toronto .
Export: Rocke Int'l. Corp., N. Y, 16, N, Y.-CABLES: ARLAB
home TV accessories « UHF converters
master TV systems « closed circuit TV systems

RADIO-ELECTRONICS
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SPECIAL INTRODUCTORY OFFER

SELECT ANY

-

SERVICING BOOKS *2

CERTIFIED VALUE UP TO $14.15

with membership in the Gernsback Technician's Book Club

WHY THIS SPECTACULAR OFFER?

Gernsback Library is making this offer to
persuade more members to join the helpful
Techniciars Book Club. As striking as this
offer is—it is only an introduction to the
many advantages club members receive. The
club gives you the chance to acquire at bar-
gain prices —books by top technical writers
‘on how' to master fundamentals, learn new
techniques that will help you get and. stay
ahead in electronics. '

Here's the technical book buy ‘of the year—-
not a collection of old or outdated volumes
—but new books taken from the top of the
Gernsback list of best sellers. Priced up to
$4.95 each —total value $14.15.

WHAT THE CLUB OFFERS YOU

¢ Selection of the best modern electronics
books by first-rank authors.

T

Tremendous savings on each book —Club
prices range from $3.25 up for books
regularly priced at $4.60 and more.
Chance to select one or more valuable
books per month.

« Opportunity to buy books not always
available in your community.

* Attractive volumes — carefully printed —
handsomely cloth bound.

. 'Preselectipn privilege. A newsy bulletin
regularly describes each selection and the
alternates in detail.

* Budget-coddling payments. You agree to

accept as few as four additional books a

year. You pay for the books only afrer

you receive them —and then only at the

special club price —discounts up to 27%.

Highlights from books you will be
able to select in coming months

¢ What you need to know about modernTV.
¢ All about transistors.

* Math for the electronic technician,

e Getting more out of the oscilloscope.

¢ Complete book on electricity for tech-
nicians.

e Picture book to help you solve tough TV
problems.

HOW TO JOIN

¢ Mail the coupon below and start member-
ship with any 3 of the books listed below.
SEND NO MONEY. We'll bill you $2—
plus a few cents handling and mailing. If
you're not satisfied with the books send
them back and membership is cancelled.

e Each month you will receive a bulletin
describing the choice of the month and
alternates.

® You may select one or more books per
month, or reject all books in a given month,

e You agree to accept only 4 additional
books in the next 12 months. You may
cancel anytime after that.

® Mail in the coupon below to Technicians
Book Club, Dept. 42, 154 West 14th St.,
New York 11, N. Y. SEND NO MONEY
NOW (unless you wish).

] Choose the 3 books you want below for only $2.00

[J RAPID TV REPAIR By G. O

FUNDAMENTALS OF SEMI-

[1 HOW TO GET THE MOST OUT

[ ] PRINTED CIRCUITS By Morris

1

l Warren Heath—Lists hundreds of

ﬂ tough TV problems alphabetically
for quick and easy reference. Tells

l how to find’em and fix’em in min-
utes. Save servicing time with trouble-

! shooting -charts. Reg. price $4.60.

[J THE VT VM By Rhys Samuel
|- —Tells how the VITVM works, de-

scribes meter scales, probes, align-
I ment, servicing. Offers dozens of new

ideas on using the VIVM, Reg.
I price $4.60.

[] TV TROUBLE ANALYSIS By
| Harry Mileaf—Unique “theory of

trouble” approach shows you how
' 10 recognize component and circuit

failure as they affect audio and video
E and fix them fast. Prepares you to

service all types of ;sets. Reg. price
I $4.95.

I [J PRACTICAL AUTO RADIO.

. SERVICE By Jack Greenfield —
Covers transistor, hybrid FM and

l AM models. Compares auto with
home radio servicing. Covers re-

I moval, installation, troubleshooting,
power supplies, interference,

I pression, tuner- theory,
‘price $4.60.

‘sup-

etc. Reg.

APRIL, 1962

CONDUCTORS By M, G. Scroggie
—Thorough rundown on theory angd
practical applications of all kinds of
semiconductors — transistors, diodes,
photocells, solar generators, Hall
effect devices, and others. Applica-
tion of principles in practical de-
vices. Reg. price $4.60.

[] SERVICING TRANSISTOR
RADIOS By Leonard D’Aire —Ins
and outs of the specialized knowl-
edge needed to handle these tricky
sets. Theory, instruments to use, pit-
falls to avoid, alignment, hints on
how to handle transistors. Reg. price
$4.60.

[] RAPID RADIO REPAIR By G.
‘Warren Heath'— An alphabetized
“instant” guide to finding tough
iroubles in FM, transistor, hybrid
auto sets and other modern receivers,
Reg. price $4.60..

[J SERVICING COLOR TV .By
Robert G. Middleton—Get ready for
the color breakthrough! This book
answers all your questions about
chroma circuits, matrix testing, the
flyback system, test equipment. Con-
tains numerous troubl_eshooting
charts. Reg. price $4.60,

OF YOUR VOM By Tom Jaski—Get
more mileage out of this versatile
instrument. How to choose, build,
work with and extend the use of
the VOM. Reg. price $4.60.

Moses — Practically an encyclopedia
on printed circuits. How they de-
veloped, how to work with them,
make your own, repair them. Reg.
price $4.60.

~ ONLY 3 BOOKS TO A MEMBER PLEASE

" TECHNICIAN'S BOOK CLUB

Gernsback Library Dept. 42

154 West 14th Street, New York 11, N, Y.

Enroll me as a member of the G/L Technician’s Book Club. Start
my membership with the 3 books I've checked for only $2.00 (plus a
few cents postage). Each month send me a brochure describing the
current selections which 1 may purchase at special discount prices
if 1 wish. 1 understand that my only obligation is to purchase
just 4 additional books within the next 12 menths, and that I may
cancel anytime thereafter. I also understand thiat I may cancel imme-
diately, simply by returning these first 3 books within 10 days,

NAME

ADDRESS

CITY

ZONE__STATE_

www.americanradiohistorv.com
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in tv sermce
choose

Centralab

S|/ el bush-p push

‘AR and push pull

= controls

No need to go round in circles looking for push-
push and push-pull switch-type replacement con-
trols. Centralab has them—in 4 different types:
Adashaft, Universal Shaft, Fastatch (for dual
concentrics); twin types (for stereo).

As you know, controls of this type are
original equipment in the vast majority of recent
TV, radio, and hi-fi sets—and only Centralab
has a complete line of replacements.

Incidentally, these easy-to-use units can also
be used toreplace any switch-type volume controls.

So get down to earth, and get over to your
Centralab distributor for push-push and push-
ACTUAL SIZE pull controls.

B-6204 S

THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
922C EAST KEEFE AVENUE  «  MILWAUKEE 1, WISCONSIN
in Canada: Centralab Canada Ltd., P.0. Box 400, Ajax, Ontario

ELECTRONIC SWITCHES « VARIABLE RESISTORS « CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS « ENGINEERED CERAMICS

22
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FINE POINTS OF FILTER
THEORY

Dear Editor:

Apparently in his week of intensive
work on stereo (see “Does F'M Stereo
Follow Its Own Theory,”” Rapio-ELEC-
TRONICS, October 1961, page 59), M.
Crowhurst missed some of the fine
points of modern filter theory. It is
true that a linear phase (the designa-
tion “constant delay” is more descrip-
tive) high-pass filter can be realized
only with an infinitely long network.
However, as Bode and Dietzold pointed
out in the Bell System Technical Jour-
nal for April 1935, it is possible to
approximate the constant-delay char-
acteristic to an arbitrarily high fre-
quency with arbitrary accuracy by
using a suitably large number of crit-
ical frequencies. No filter, high pass or
otherwise, has ever had a phase
‘advance.” Furthermore, low- and high-
pass Bode filters are not complementary
networks. It is true that minimum-
phase high-pass filters have a decreas-
ing frequency, but a fundamental
characteristic of the class of networks
investigated by Bode is that they are
not minimum phase. In any case, it is
possible to synthesize the bandpass filter
with other combinations, i.e., two low-
pass filters of equal delay but differing
cutoff frequencies. In fact, a direct
design approach which includes no
assumptions about percentage band-
width was demonstrated by Bode. Thus
the comments of Mr. Crowhurst on
high-pass filters and low passband pass
analogies are at best irrelevant.

RoBERT G. HUENEMANN
Zenith Radio Corp.
Chicago, 1.
Dear Editor:

Mr. Huenemann'’s letter raises several
points which would require quite an
engineering treatise to answer in full.
I must content myself with answering
those things which are more basic to
the concepts involved.

Agreed that constant delay is more
descriptive than linear phase; I also
realize a signal cannot arrive at the
output of a filter before it is presented
at the input. This does not preclude
the possibility—in fact the inherent
nature of high-pass filters—of produe-
ing phase advance, which is a different
thing.

A transmission analogy will illustrate
this distinction: A coax cable has a
high-frequeney cutoff, determined by
its physical constants. On the other
hand, a waveguide has a low cutoff

RADIO-ELECTRONICS
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In All the World Never a Kit Value Like This

FM STEREO BY kﬂigllt It

STEREOFM
MULTIPLEX KS-10A
ADAPTER KIT

192
.

a pleasure
to build...

a revelation
in performing

e " quality

FRTER FT CHANNEL & GAT CHANSEL mpuT
NOIST PR LE

ogue 969 o 00 ¢ o

(12

enjoy beautiful Stereo FM reception at unbelievably low cost

IDEAL FOR USE WITH ANY FM OR FM-AM
TUNER WITH MULTIPLEX OUTPUT JACK

PROOF OF SUPERIOR VALUE

« Self-powered—installs out of sight « Separation control
for precise stereo adjustment (23 db separation) « Input
sensitivity 0.2 volts » Frequency response 50-15,000
cps, +1 db « Noise filter (switchable) for use in weak
signal areas » Top-performing circuit using 2 dual and 1
triple-purpose tubes « Power supply is transformer-
operated; uses selenium rectifier » Pi-filter network for
ripple-free B+voltage — hum is practically inaudible «
Prealigned coils « AC on-off switch « Three 36” connect-
ing cables included.

Simply plugs into your tuner’s Multiplex output and
your amplifier’s tuner inputs. With all connecting
cables, tubes, parts, and famous Knight-Kit step-by-
step instructions. 375 x 814 x 4”. For 110-125 v. 60
cycle AC. Shpg. wt., 4 1bs.

typical of the value and quality of over
100 other great KNIGHT-KITS

order from

KNIGHT ELECTRONICS DIVISION
ALLIED RADIO

APRIL, 1962

Now you can have the pleasure of an easy kit-building
experience. Now you can enjoy all the tonal beauty and
realism of Stereo FM broadcasts just by adding this
quality Knight-Kit Multiplex adapter to your present
stereo music system. The savings simply can’t be
duplicated. The quality can’t be matched for anywhere
near the price. Order the KS-10A Knight-Kit Multiplex
adapter today —no money down (just check g5
coupon). An unbeatable value at only . .. $19

Satisfaction guaranteed or your money back

o b
KNIGHT ELECTRONICS DIVISION
ORDER ALLIED RADIO, Dept. 68-D2
TODAY 100 N. Western Ave., Chicago 80, IIi.

[J Ship me KS-10A Knight-Kit Multiplex Adapter(s) 83YX656K
[J Ship on Allied’s Credit Fund Plan-—no money down
[ T a—— enclosed (check) (money order)

[J Send Free 1962 Allied 444-Page Catalog

Name

Address

State

ioeL e o B

City Zone

s o i oy,
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World’s

Only
‘Portable
Recording

Studio...

CONTINENTAL ‘400

4-Track Stereo Tape Recorder

A recording studio in a suitcase —that’s
how NORELCO ‘400’ owners describe
this most advanced (and most popular)
self-contained stereo tape recorder.
VERSATILITY: 4-track stcreo record-
ing and playback, as well as 4-track
monophonic recording and playback,
at any of its 3 speeds. PROFES-
SIONAL EXTRAS (at no extra cost):
mixing, monitoring and sound-on-
sound facilities. AUDIO FACILITIES:
completely self-contained, including
dual recording and playback preampli-
fiers, dual power amplifiers, two
NORELCO wide-range, stereo-
matched speakers (one in the detach-
able lid) and stereo dynamic micro-
phone. For complete specifications,
write to NORELCO. In the meantime,
see and hear the Continental ‘400’ at
any leading Sound or Photo Dealer.

High Fidelry Products Division

NORTH AMERICAN PHILIPS COMPANY, INC.

230 Duffy Avenue, Hicksville, L.1.; N.Y.

24
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frequency and is thus comparable to a
high-pass filter.

Three velocities are associated with
a waveguide—group velocity, phase
velocity and free transmission velocity.
The last-named is the velocity of prop-
agation of electromagnetic waves in
the medium contained in the guide—
normally the velocity of light. Group
velocity is lower and phase velocity
higher than free transmission velocity.

A given bunch of energy transmitted
by the frequency in question in this
waveguide is delayed, but the phase
of waves transmitting the energy is
progressively advanced, relative to
transmission in free space. Waveguide
lenses utilize this fact. The waves do
not leave before they enter, but they
do appear to travel faster than their
normal velocity.

A similar thing happens in a high-
pass filter and equivalent actions. Take
a simple crossover. If an input sine
wave of crossover frequency is divided
across an inductance and a capacitance
with resistance terminations, the volt-
age across the capacitance is behind
the input voltage in phase, while that
across the inductance is correspondingly
advanced. Successively more compli-
cated crossovers increase the amount
of delay and advance in complementary
fashion.

We are quite aware of the varied
approaches to filter design. We have
also examined many multiplex adapter
circuits, using filters which, from the
values shown, were obviously designed
from classic transmission-line-derived
data which assume matching termina-
tion at input and output. These filters
are then fed from a cathode follower
and loaded with almost open circuit,
which completely invalidates their pre-
dicted performance, in both magnitude
and phase. Small wonder they don't
perform to spec!

May I emphasize what the original
article pointed out—the Bode filter in
the Zenith publication is a low-puss
configuration, not bandpass. My ecrit-
icism was directed at high-pass and
bandpass types, within practically
realizable possibilities. The simple low-
pass configurations come close to phase-
linear, and the Zenith circuit, critically
adjusted, should come very close indeed.

NorMAN H. CROWHURST
Audio Design Service
New York, N. Y.

ABOUT THAT MIXER
Dear Editor:

I wish to protest an absurdity in
an article by James A. Fred, “Spice-
Can Audio Mixer,” which appeared in
the February issue.

INPUT |
500K
= PLUG
o

INPUT 2 | e

T §SOOK [~

—
= Fig.l
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IN P.A. SPEAKERS
as in Mike Stands

ATLAS SOUND offers

. FULL LINE
. QUALITY
. PROFIT

. SERVICE

i_

You name the application, there’s an
Atlas *'job-rated” speaker just perfect
for the task. Engineered to the latest
state of the art, built for long life, priced
- right for your profit, supplied to serve

[ all your needs. All with the same quarter-

century know-how that brings you ...

| EVERYTHING IN MIKE
STANDS & ACCESSORIES |

4

In addition to offering a stand for every
' purpose, only Atlas is ready and equipped
to serve you with a complete line of
support accessories, fittings and hard-

+ ware so important to a well engineered

and professional sound installation.

Write for full details

é and latest catalog.

ATLAS SOUND DIVISION
American Trading and Production Corporation
1419-51 39th Street, Brooklyn 18, New York
Canada: Atlas Radio Corporation, Toronto
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T
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DOUBLES YOUR EFFECTIVE MANPOWER

1
gh Dogs" et

Fix 10V

=g |

Save Hqlf Your Timel

o ]
59k

iy |

- mopeL 1076

TELEVISION

ANALYST

for Black & White and Color

Chack all cinouits-Punpoirit any TV thouble...in nisuilis

By Easy Point-to-Point Signal Injection,
You See the Trouble on the TV Screen and
Correct it—Twice as Fast and Easy!

Combines ali the features of both
the Model 1075 and Model A107

COMPLETE R.F. and I.F. HI-VOLT INDICATOR
There’s no longer any need to ‘“lose your shirt” (and
YOKE and HI-VOLTAG
customers) —and worry about the lost hours you never VIDEO TEST PATTERN TRANSECTTE Thar E
recover—on ‘“‘tough dogs’’ or even intermittents. The

tie COMPOSITE SYNC
remarkable B&K Analyst enables you to inject your

own TV signal at any point and watch the resulting £M MODULATED AUDIO Also Now Provides:
test pattern on the picture tube itself. Makes it quick SWITCH-TYPE TUNER
and easy to isolate, pinpoint, and correct TV trouble in COLORREATIERNS
any stage throughout the video, audio, r.f., i.f., sync, T o] AT NEGATIVE BIAS SUPPLY
and sweep sections of black & white and color tele- PLATE and GRID DRIVE AGC KEYING PULSE
vision sets—including intermittents. Makes external
scope or wave-form interpretation unnecessary. Most B+ BOOST INDICATOR PICTURE TUBE MODULATION
useful instrument in TV servicing! Its basic technique
has been proved by thousands of successful servicemen
the world over. K
The Analyst enables any serviceman to cut servicing
time in half, service more TV sets in less time, really
satisfy more customers, and make more money. BaK MANUFACTURING CO.
Model 1076. Net, $29995 1801 W. BELLE PLAINE AVE » CHICAGO 13, ILL.
Availoble on Budget Terms. As low as $30.00 down. Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.

See Your B&K Distributor or Write for Bulletin AP18E
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AREYOU
GETTING
THE MOST
VALUE FROM
YOUR MEAS-
UREMENT
DOLLAR? . ..
Compare all
features and you'll agree,

BEST BUY IS EMC!

-, EMC'S NEW
MODEL 212
TRANSISTOR
2 ANALYZER . .,
Checks DC
current gain in
e 3 ranges to 200,

 Tests for leak-
age. Checks all
; _transistors as

oscillators both in and out of circuit,
Can be used to signal trace AF, IF or
RF circuits. Checks condition of diodes.
Tests battery voltage on .0-12 scale.
Checks DC current drain on 0-80 ma
scale. Supplied with complete instruc.
tion manual, transistor listing and pair

of test leadys. Model 212 $1850 Wired
s oS giaias Nl Model 212 Kit $13.50

EMC’'S NEW
MODEL 213
TUBE

TESTER ...
Completely
modern! Com-
pletely flexible?!
Completely new!
Checks all the
new 12 prong
(Compactronj,
Y ¢ Nuvistor, Novar, and 10
prong tubes; in addmon to octal, loctal,
miniature, and 9 prong tubes. Tests
each tube for shorts, leakages, inter-
mittents, opens, as well as for quality.
Each section of multi-purpose tube is
checked separately. Magic eye, Voltage
Regulator and HI-FI tubes are also
tested. Unique switching arrangement
makes the checker obsolescent proof.
Supplementary tube listings supplied
periodically at no cost to keep instru.

ment up to date. It comes complete
with instructions and tube charts in
ring bound manual.

Model 213 (in bakelite case with strap)

$28.50 Wired model 213 kit $18.90
Model 213P (in wood carrying case)
$32.25 Wired model 213P Kit $21.90

EMC’S NEW
MODEL SA
SOCKET
ADAPTOR . ..
Enables user
to check 12 pin
Compactron,
Nuvistor,
Novar and
10 pin tubes
with any type
tube tester
including
mutual conductance type.

Model SA $9.45 Wired
Model SA Kit $4.95

Yes, tell me more, send me FREE a detailed
catalog of the complete EMC Line. Dept. RE-462
NAME . —
STREET

CITY
EM Electromc Measurements Corp
625 B’way, New York 12, N. Y.

Ex. Dept., Pan- Mar Corp., 1270 B'way, New York 1, N.Y.
% ¥ o F B & B B B _ B B B N N §N ]
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INPUT |

500K

il el

INPUT 2
500K

= Fig.2

The circuit he shows (Fig. 1) does
not work! When the wiper on either pot
is turned to its grounded position, the
output plug is shorted to ground, effec-
tively killing the other channel too.

I propose an alternate -circuit
which I have tested, and which does
work (Fig. 2). ROBERT SNAPP
Berea, Ohio

[When reading Mr. Fred’s article
you will notice he specifies the operating
conditions. He uses the device to mix
two signals and to increase the level of
one of them when necessary. He never
uses the mixer to cut off any one channel
completely. Your circuit (Fig. 2), while
effective, has disadvantages too. Let’s
say you were feeding input 1 with a
crystal phono cartridge. As you varied
the mixer pot for this channel, you
would vary the impedance the crystal
cartridge sees and would, in turn,
change its frequency characteristics.
This is certainly undesirable. Perhaps
the most effective yet simple mixer cir-
cuit is the one in Fig. 3. Here the input

IN\%‘II
. AW
500K 470K l
+ - PLUG
INPUT 2 o—
500K 470K
- =
= Fig.3

impedance is fixed, yet both channels
are isolated. If you wanted to cut one
channel off, you could without affecting
the other.—Editor

FM ANTENNA STORY—THE
VERY BEST

Dear Editor:

Edward M. Noll’s article, “FM
Antennas for Better Listening,” Feb-
ruary 1961, is one of the best I have
seen on this subject. I would like to add
some information.

In designing broad-band antennas,
the center frequency is not taken as the
arithmetic mean of the two end fre-
quencies, but as the geometric mean.
The arithmetic mean is computed by
taking half the sum of the two end fre-
quencies. The geometric mean fre-
quency is found by taking the square

root of the product of the two end fre- |

quencies. While the error here is slight,
it is appreciable in other applications.
Arithmetic mean frequency:

108 + 88

- 5 = 98 me
Geometric mean frequency:

V108 X88 = 97.5 me

WiLLiaMm F. DOHERTY

Sacramento, Calif. END

wwWwW.americanradiohistorv.com
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YOU WON'T FIND
THIS CONTROL ON
ANY OTHER PA.
AMPLIFIER
IN THIS
PRICE
CLASS

Mixers aren’t new. But one that will fade
and blend two program sources with a single
control is. That's one of the exclusive features
on the new Harman-Kardon COMMANDER Series
of public address amplifiers. Equally unique,
yet typical of the exceptional value of this
product group is an Anti-Feedback Filter which
increases sound output by 100% under diffi-
cult acoustical conditions and Multiple Inputs
for still greater installation flexibility. That's
not alll The popular priced COMMANDER Series
includes features usually reserved for costlier
“deluxe” equipment such as: master volume
control; input for magnetic cartridge; outputs
for tape recorder, booster amplifiers and both
25 and 70 volt speaker lines; locking covers;
DC on filaments of hi-gain stages, etc. Get all
the facts now. Write Commercial Sound Divi-
sion, Harman-Kardon, Plainview, L.l., N.Y.

Name

HKX-60
—

State

kardon

RADIO-ELECTRONICS
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R HALLORY & CO. Inc.

ALLO

RY

Tips for Technicians

Distributor Division, P. R. Mallory & Co. Inc.
P. O. Box 1558, Indianapolis 6, Indiana

APRIL,

Why some filter capacitors develop hum...
and some don'’t

1962

Aluminum electrolytic capaci-
tors are widely used as filters in
DC Power Supplies. This is be-
cause of their large capacitance
in relatively small size. All in
all, they do an efficient job of
reducing ripple (hum) to ac-
ceptable levels.

However, all electrolytic capacitors are
not alike. This is often why some types
seem to allow hum to rise to objectionable levels more
quickly than do others. In order to understand why, we
must investigate actual construction methods.

As you know, electrolytics are basically made by depositing
a film of aluminum oxide on aluminum foil to form the
positive anode. The oxide is the dielectric. A semi-liquid
electrolyte surrounds the anode and is actually the negative
cathode. In order to connect this semi-liquid cathode to a
terminal, a second piece of aluminum foil is used. This is
often called the cathode, but it is not. It is actually only
the cathodic connection. (The preceding describes a *‘polar-
ized” electrolytic capacitor.)

When high ripple currents are applied to polarized electro-
lytics, a thin oxide film forms on the so-called *“‘cathode”.
It begins to assume the characteristics of a second anode.
This in turn, has the same effect as placing two capacitors
in series. Consequently, overall capacitance is reduced.
Inevitably hum increases.

This action is especially noticeable in electrolytics which use
plain foil as the *“‘cathode”. This is simply because the oxide
builds up over a relatively small area.

Mallory avoids this problem by etching the “‘cathode’ on
electrolytics. As a result, oxide build-up is spread over a
vastly increased area. Therefore, ripple currents are main-
tained at very low levels for very long time periods.

Of course etched “‘cathodes” cost a lot more to make. But
you get them from Mallory at no extra cost. There’s much
more to the Mallory capacitor story, but we’ll leave that
to another TIP.

Meanwhile, see your local Franchised Mallory Distributor
for capacitors, resistors, controls, switches, semiconductors,
and batteries. In fact, he’s the man to see for all of your
electronic component requirements.

www.americanradiohistorv.com
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L. UNCOMPROMISING ENGINEERING

BEST BUYS IN SERVICE INSTRUMENTS: everything from Scopes to Probes

DC-5 MC
5” Scope 3460
Kit $79.95

Wired $129.50

Also Avail.—5" Puth-Pull Scope #425
Kit $44.95 Wired $79.95

NEW Metered
Yariable Auto-
Transformer AC
Bench Supplies:
#1073 (3 amp.)
Kit $35.95

Wired $47.95
#1078 (72 amp.)
Kit $42.95

Wired $54.95

s 000 .. 000"
P el ¢
‘ﬁ i ©000000000N0 o
Peak-To-Peak < B8 H%H+HH$L ®
VIVM =232 A2l e i
& tUni-Probe® { -,
Kit $29.95
Wired $49.95 Dynamic Conductance
VIVM =221 Tube & Transistor Tester 2666
Kit $25.95 Kit $69.95 Wired $109.95
Wired $39.95 Complete with steel cover & handle

NEW Extra-Low-

Ripple 6 &

12 Voit

Battery NEW AC
Eliminator Volt-Watt

& Charger #1064 M_eter #260
Kit $43.95 Kl't $49.95
Wired $52.95 Wired $79.95

TV-FM Sweep Generator
& Marker #368

Kit $69.95 Wired $119.95

1350 Combinations!
Series/Parallel R-C
Combination Box #1140
U.S. Pat, No. 2954518

Kit $13.95 Wired $19.95

BEST BUYS IN STEREO & MONO HI-FI: everything from Tape Decks to Speakers

An original, exclusive EICO product
designed 2nd manufactured in the
U.S.A. (Patents Pending

Transis-
torized
Stereo/
Mono
4-Track
Tape
Deck
Wired
Model
RP100W
$399.95
Semi-Kit
Mode!
RP100K

Q o

010 ci

Electronics in Kit form $299.95

NEW FM-Multiplex
Autodaplor MX9%

Kit $39.95 Wired $64.95
Cover opticnal, $2.7%
Designed for all E1CO

NEW 70-Watt Integrated
Stereo Amplifier ST70

R T Kit $94.95 Wired $149.95
other component quality
wide-band FM tuner e

- I ‘m':x
.. >

"é'é'%@:(‘

f® f‘.

e @ @

NEW FM-AM Stereo Tuner ST96
Kit $89.95 Wired $129.95 Inc. FET

NEW 40-Watt Integrated
Stereo Amplifler ST40

Kit $79.95 Wired $129.95

NEW 60-Watt CW Transmitter #723
Kit $49.95

Wired $79.95

products to

Over 80 unique

" choose froml

90-Watt CW Transmitter #720
U.S. Pat. No. D-184776
Wired $119.95

Universal Modulator Driver #730
Kit $49.95 Wired $79.95

Kit $79.95 Cover E-5 $4.50

— = =TT
! E1CO. 3300 N Biva, 1 | el
1O Send free 32-page ALY, i
I _ Distributors game C212108 & |
10 ’\Sﬂzr;%‘r'rvee Schematic of I
o..
02 Send new 36.pg0m 1o, . ;
| e oo | (T e |2
age & hangling, I - Tr_ansc‘figver #1740 : T
Name Citziens Band Transceivers lefrsg $'73:95,
Address 1 From: Kit $59.95  wired $89.95  (arrying Case $3.95.
; i A0 o e N
i osc¢; match different antennas e A
.- '_ty_ B Zonz State I by variable 'pi’* network. Operates 2500 hours on the battery.

_—

—
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M. Add 5% in the west

30

Single & multi-channel models. U. S.-made by EICO.
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Bookshelf Speaker System HFS1
Kit $39.95 Wired $47.95

Grid Dip Meter 2710

Kit $29.95 Wired $49.95

Over 2 MILLION EICO instruments in use. Compare EICO slde-by-side critically with products selling for 2 or 3 times more.
Buy your EICO right “‘off the shelf” from 1500 neighborhood dealers coast to coast, most of whom offer budget terms.

=

Transistor Portable Radio RA6
Kit $29.95 Wired $49.95 Incl. FET

1962 Electronic Instrument Co. Inc., 3300 N. Bivd.,, L. 1. C. I, N, Y,
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Radio-Electronics

Hugo Gernsback, Editor-in-Chief

ELECTRONIC GERM ERADICATION

o« Most Micro-organisms Can Be

NE of the great problems that have been facing
humanity for ages is that of germ eradication.
Possibly the most dangerous organisms that
attack and kill man are microscopic and sub-

microscopic. Many of the most virulent are airborne.

In the wide open spaces, as well as forests, where there
is considerable oxygen and ozone, airborne micro-
organisms do not thrive as well as in crowded cities
where humans, infected with a variety of germs, breathe
them at and on their fellow-man.

On streets, subways and buses, in crowded offices,
motion picture houses, theaters and all other places
where humans come into close contact with each other,
germs are constantly transferred from man to man—
often with epidemic results.

Unfortunately, against this constant transference of
disease-bearing organisms, man so far has had prac-
tically no defense. It is true that during epidemics
some people have worn masks covering nose and mouth,
but such masks have been practically worthless, because
the germs penetrate the poorly designed gauze masks
easily. Even the finest porous porcelain filters would be
useless, because, first, they would not allow & human to
breathe, and, second, many micro-organisms of the
virus type pass readily through even porcelain.

One of the most dangerous micro-organisms that
plague mankind today is the gram-positive bacterium—
the staphylococcus, the cause of pus formation through-
out the body, in boils, abscesses, etc. These germs are
found in various internal human organs; they cling to
the skin, to bedsheets, beds, walls, and are widespread
in practically all hospitals. So far few chemicals or
medicines are potent enough to eradicate “staph”
efficiently.

It would seem to us that so far science and medicine
have attacked the problem from the wrong end. We try
to kill off the micro-organisms with medicines, when
we should try to attack them in their habitat—the air
m which most of them live.

Many years ago, when the present writer was a
manufacturer of storage batteries, he noted that few
of the workers ever were affected by colds or respiratory
diseases. The reasons for this are simple. When storage
batteries are “formed,” the negative plates, after many
charges and discharges, change inside and out into
sponge lead. At the same time, the positive plate and
its interstices turn into peroxide of lead. During the
“forming” stage, all plates are immersed in dilute
sulphuric acid. Routinely during the forming stage, the
charging of the storage batteries goes on for many
days. day and night.

When the workers come on in the morning, a thick
fog or mist permeates the entire charging room—unless
ventilators dissipate the sulphuric acid mist during the
night. This mist is not harmful to humans who breathe
it, often for years without discomfort. On the other
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hand, it is invigorating, and evidently serves as a most
efficient bactericide, particularly against respiratory
germs. Storage battery manufacturers have long known
these facts, but as far as we know, the idea of using
sulphuric acid mist for therapeutic purposes has not
been exploited. We have given this example only to
show what can be done in this direction.

In our opinion, all indoor spaces where humans congre-
gate should, as soon as possible, be equipped with well-
engineered and medically researched electronic germ
eradicators. Hospitals, subways, buses, offices, churches,
theaters of every kind can in time be made reasonably
germ-proof.

The first onslaught should be made as quickly as
possible on that mass distributor of germs—our modern
air conditioner. This new health menace admittedly
cools, but it also stirs up all the germ-laden air in a
closed room so efficiently that the micro-organisms soon
find a good home in human noses and lungs. Probably
most of the so-called summer colds can be traced directly
to the efficient churning of germ-laden air onto healthy
humans, who soon become infected. It should be noted,
too, that most window air conditioners merely recirculate
the stale air—no fresh air is admitted. (Central air-
conditioning systems do add fresh air, routinely, at
present.) Admittedly, the air conditioner extracts mois-
ture and filters dust from the air, BUT THE GERMS
are never filtered out; they stay right in the room.

Rest assured that future air-conditioner units will
be equipped with efficient electronic bactericides. Indeed,
we can readily foresee a boom of such machines in the
near future because of the great need for them. It
should be noted that, for efficient health purposes, all
types of air conditioners should operate in all seasons,
not only during the hot spells. Thus, during the cool
seasons, the electronic germ-eradicator air conditioner
should run, too—just the fan, not the cooling part.

Curiously enough, we have all—or most—of the means
today to create efficient electronic germ killers. Let us
mention only one.

Draw all air ejected into the room from the air condi-
tioner through a special chamber which has a number of
high-voltage quenched air gaps. The high heat and high
voltage (50,000 to 100,000 volts) will kill any germ life.
Of interest here is the fact that a high-energy quenched
spark gap also generates ozone, which then would be dis-
charged into the atmosphere. The percentage of ozone
liberated by the spark gaps should be sufficiently low that
it would be harmless to man. This system can be elaborated
into many directions.

In the future, new plasma electronic applications can
serve the same purpose, so can mass ionic discharge
applications.

Once our medico-electronic engineers gain sufficient
experience in the new art, much of our present-day
germ infestation will be a thing of the past. —H.G.
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THE DRIVE-IN
— @lectronic maze

Five miles of wiring plus a heap of amplifiers and speakers make up the audio system

Fig. 1—Audio corner of a drive-in’s projection booth.
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By DANIEL M. COSTIGAN

A DRIVE-IN MOVIE THEATER IS THE SITE
of a rather unique audio installation.
In place of the relatively few centrally
or strategically located speakers at the
business end of the conventional PA
system, the drive-in dissects its audience
into hundreds of isolated segments and
provides each with its own individually
controllable speaker. In a sense, it’s a
PA system that speaks privately to its
public.

The number of speaker positions
in a drive-in theater ranges from about
150 in a small installation to 2,000 or
more in a large one. With the introduec-
tion, in the 1950’s, of multi-channel
sound, use of dual speakers brought the
total to a possible 4,000 in a typical
large-size drive-in featuring stereo-
phonic sound. The average drive-in ac-
commodates from 800 to 1,000 cars.

Ever wonder how you’d go about
connecting 1,000 speakers to a single
amplifier? Let’s take a look at how this
impedance-matching feat is handled.

Amplifiers
A visit to the projection booths of

three or four drive-in theaters is likely
to reveal a wide range of amplifier set-
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ups. The differences may be due to
variations in car capacity, make of
equipment, or age of installation—or a
combination of all these factors. In some
installations, a single amplifier feeds
the theater’s entire speaker “field”. In
others, as many as a dozen separate
amplifiers may be used.

Besides names like Motiograph,
Simplex and Ballantyne (specialists in
theater equipment), the visitor to the
drive-in booth is just as likely to find
sound equipment bearing names more
familiar to hi-fi fans, such as Altec,
RCA and Bogen.

Fig. 1 shows the sound section of a
Simplex (National Theatre Supply Co.)
installation at a 1,250-car drive-in. The
four stacked amplifiers are Bogen 100-
watters, designed specially for theater
use. Three of them each feed one-third
—about 416—of the drive-in’s total
speakers, while the fourth stands by,
preheated, as a spare. In this particu-
lar installation, the spare is switched in
by turning a knob to the number repre-
senting the amplifier that’s in trouble.

As a rule, there are four speakers
to every watt of amplifier output. The
accepted standard is 1/6 to %4 watt per
speaker.

Another Simplex installation, this
one in a 900-car drive-in, is shown in
Fig. 2. Here a driver amplifier is used
in combination with a single Altec A-287
power amplifier (now obsolete) to feed
all 900 speakers. The driver amplifier
delivers 15 watts and the power ampli-
fier 250 watts.

The Altec 260A (Fig. 3), one of
the latest designs in high-power PA and
industrial sound system amplifiers, is
especially well adapted for use in me-
dium to large drive-ins. By itself, this
seven-tube 260-watter can feed approxi-
mately 1,000 speakers. A typical instal-
lation might use three such amplifiers—
two operating and one spare.

The 260A’s output stage is shown
in Fig. 4. The pair of 813 heavy-duty
pentodes, operating in class-AB1 push-
pull, can deliver 260 watts continuously
with 2% or lower distortion over a fre-
quency range of 45 to 15,000 cycles. The
813’s are driven by two 6AUG6’s, also
wired in push-pull.

R1 and R2 are screwdriver bias-
adjustment pots to balance the 813’s.
S1 is a “tube-checking” selector switch.
It allows the operator to check the con-
dition of each amplifier tube while the
unit is in operation.

Motiograph Ine. (Chicago) offers
the drive-in operator a choice of two
amplifying schemes. One consists of the
necessary preamps, one or more driver
amplifiers and one or more power ampli-
fiers, available with either a 75- or 250-
watt output. This system is recom-
mended for medium to large drive-ins,
accommodating 850 or move cars.

The alternate scheme, recom-
mended for smaller installations, con-
sists of the necessary preamps and any-
where from 4 to 10 or more 25-watt
power amplifiers. An 800-car drive-in
employing this system would need 8
separate power amplifiers and probably
1 or 2 spares.
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National Theatre Supply Co.

Fig. 2—Drive-in installation using only one power amplifier. Large object on right

is one of booth’s two projectors.

A typical RCA installation uses
70-watt power amplifiers in drive-ins of
up to 1,120-car eapacity, and 150 watt-
ers in larger installations. One to four
70-watt amplifiers, according to car
capacity, are housed in wall-mounted
cabinets. Each cabinet accommodates
two amplifiers. The 150-watters are
rack-mounted with a tip-out arrange-
ment for easy servieing.

Speakers

The standard speaker is a 4-inch
PM unit with a 3.2- or 4-ohm voice coil.
Except for its slightly more rugged
moistureproof cone, it differs from the
conventional table radio speaker only in

Fig. 3—Altec Lansing 260A
amplifier, a popular unit in
medium to large drive-ins.

Fig. 4 — Output
stage of Altee 260A.
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the way it’s mounted in its strong outer
casing. The speaker unit must be light-
weight, yvet completely weatherproof,
vandalproof and capable of being
dropped or even run over by a car with-
out having its voice coil knocked out of
line.

RCA now produces a drive-in
speaker with a plastic Impac case.

The Ballantyne Co. (Omaha,
Neb.) makes a double-cone speaker.
The outer cone, according to the manu-
facturer, not only protects the inner
one (the driven cone), but improves the
speaker’s bass response at the same
timne.

The volume control, an integral
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Fig. 5—Basic drive-in speaker cire

part of most drive-in in-car speakers,
is generally an L-pad, specially de-
signed to withstand humidity and tem-
perature extremes. At full volume, the
speaker talks a bit louder—and with
slightly better fidelity—than a small
radio being played at normal room
volume.

In a typical installation, speakers
are not connected direct to the amplifier
output. In the head of each speaker post
is an intermediate transformer which
couples the post’s two speakers to the
main output line from the power ampli-
fier. In Simplex installations, the post
transformer has a 1,125-ohm primary
winding and a 1.6-ohm secondary to
which the two speakers are paralleled.
In a 1,000-car drive-in with one operat-
ing amplifier, the primaries of all 500
post transformers are connected in
parallel across the amplifier output,
presenting it with a 2.25-ohm load. Fig.
5 shows the basic speaker circuit. (In
some multiple-amplifier systems the
post transformer is eliminated and each
amplifier feeds a small segment of the

AUDI0—
simple

THE DIAGRAM SHOWS THE AUDIO STAGES
of a Grandin radio receiver. It is an
economy model that uses a single triode-
pentode.

The volume control is tapped 300,-
000 ohms above ground. Two circuits
connected to this tap produce some bass
and treble boost at low listening levels.
The record player input is fed through
an additional network, as shown, to

uit. Volume controls not shown.

speaker field directly.)

The 5 miles, or more, of No. 14
underground cabling required in a
1,000-car drive-in has a negligible effect
on the load impedance. The added resist-
ance-—about 75 ohms—is distributed
equally among the circuit’s 500 parallel
branches, increasing the impedance of
each by slightly more than 1/10 ohm.
Auxiliary equipment

In addition to amplifiers and
speakers, the drive-in audio scheme in-
cludes certain auxiliary apparatus nec-
essary to insure a smooth-running show.
Most of it is standard to all movie
theaters, drive-in and conventional.

A preamp, for example, is gen-
erally required to raise the signal from
the projector’s sound head to a reason-
able level before it is fed to the power
amplifier. As a rule, the preamp is kept
as close to the projectors as possible—
generally on the front wall of the booth,
near an observation port. Usually, sepa-
rate preamps are provided for optical
and magnetic sound heads.

hut GOOD

tiometer is moved toward the plate of
the pentode, there is some treble cut be-
cause of the shunt capacitance between
plate and ground. When the arm is
moved the other way, the shunt capac-
itances form a sort of low-pass filter so
feedback affects only the low-frequency
bass.

Additional feedback is taken from
the transformer secondary and applied

V-08b
ucLe2

100,
RECORD 220K i

-LZZ;M 100K 5MEG
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100K

.005 =
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RADIO

compensate for recording characteris-
ties.

A feedback chain around the out-
put pentode includes the tone control.
When the arm of the tone control poten-
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to the triode grid, introducing a fixed
amount of feedback for the high fre-
quencies. The audio system feeds a 4 x
6-inch elliptical speaker.—A. V. J. Mar-
tin

WWW.americanradiohistorv.com

Equally standard are the record
player that provides music during in-
termissions (generally an inexpensive
changer) and the monitor speaker unit
(Fig. 2), which, in some installations,
has provision for testing the outputs of
individual amplifiers and the lines going
out to the speaker field.

Perhaps the one piece of appara-
tus peculiar to the drive-in is the ramp
control panel—a panel of switches
through which the power amplifier out-
put is split up to allow the speakers of
each of the theater’s parking ramps, or
portions of each ramp, to be separately
controlled. In case of trouble in a partic-
ular group of speakers, only the affected
section need be taken out of service,
leaving the remainder of the theater in
operation.

Usually the switching circuit is
arranged so that, when a switch is in
the “off”” position, a dummy load is sub-
stituted for the portion of the speaker
field affected, thus leaving the total load
impedance unaltered.

The Ballantyne MX-28A ramp
control panel divides the speaker field
into 20 sections. Each switch has three
positions—oFF, TEST and ON. The TEST
position allows each section of speakers
to be monitored—while the show is
in progress—through phones or the
booth’s monitor speaker to make sure
the amplifier output is gefting to them
unimpaired.

Typical ramp control panels are
visible in Figs. 1 and 2. Ramp switching
sometimes is not employed in multiple-
amplifier installations.

Servicing

Most drive-ins have contracts
with specialized servicing organizations
(RCA Service Co. and Altec’s service
division are two examples) for main-
tenance of their sound equipment. These
organizations service drive-ins, conven-
tional theuters and other large public-
address and music installations. Besides
being available for emergency calls,
their services generally include a
monthly checkup of all equipment in an
installation and whatever preventive
maintenance may be deemed necessary
(replacement of weak tubes, etc.).

While it’s possible that some small-
er drive-ins may find it practical to do
business with an independent local
technician—the drive-in is under no
obligation to sign a service contract
with any specific organization—a more
certain bet for the technician aspiring
to do commercial PA work would be to
apply at one of the service outfits and
state his qualifications. I have been told
that, although graduate engineers are
preferred, there are openings from time
to time for the technician genuinely
interested in this sort of work and able
to meet the qualifications.

In any event, it’s a facet of elec-
tronics servicing worth looking into—
especially for the “individualist” serv-
ice technician in search of a specialty.
The drive-in is a firmly established in-
stitution that promises to be a part of
the American roadside scene for some
time to come. END
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Novel features of the Knight 50-watt
all-transistor stereo amplifier include
special temperature control, single-ended
push-pull and electronic filtering

new

directions

in hi-fi

amplifiers

By NORMAN KRAMER*

HIGH-FIDELITY MANUFACTURERS IIAVE
been slow to take advantage of tran-
sistor circuits. Yet, several important
factors favor transistors.

One is that low-frequency response
is possible practically to de, with negli-
gible phase shift. Also, the low-imped-
ance circuits make extremely low hum
and noise levels a reality. Finally, be-
cause of the low-impedance character-
isties of transistors, output transformer-
less amplifiers driving standard imped-
ance high-fidelity speakers become prac-
tical. Eliminating the output trans-
former, one of the most serious limiting
factors in amplifier performance, has
long been the hope of the hi-fi design
engineer.

The output circuit

We built a complete 50-watt stereo
amplifier that has no tubes in it at all.
We started design with the output cir-
cuit. Conventional class-B operation re-
quires both driver and output trans-
former, so it was to be avoided. As the
amplifier must be compatible with exist-
ing hi-fi speakers, designs that depend
on center-tapped voice coils were ruled
out too. Capacitor coupling to the voice
coil was also ruled out, since an
extremely large coupling capacitor
would be needed if the amplifier were
to be flat down to 20 cycles. This left
bridge or half-bridge operation.

We decided to keep the driver
transformer as its effective gain would
be needed. The driver circuit was set up
for a transformer efficiency of less than
60% and delivers more than enough
power to drive the output to clipping
before adding feedback to keep distor-
tion to & minimum.

Fig. 1 shows the basic circuit of

*Chief engineer, Hi-Fi Div., Allied Radio Inc.

APRIL, 1962

Specifications

Input sensitivities for full rated output: 2 mv for tape head; 2.5

mv for magnetic phono; 300 mv for ceramic phono and 0.5 volt
for both tuner and auxiliary inputs.

IHFM music power: better than 50 watts {25 watts per channel)
into 4-ohm loads; continuous sine wave power 36 watts (18 watts
per channel) at any frequency.

Frequency response: =1 db from 20 cycles to 20 kc at full

power.

Harmonic distortion less than 19 at rated output.

Cross-talk better than 40 db.

Hum level at tape head and phono inputs better than 65 db
below rated output.

IM measures less than 2.0% at |5 watts per channel using
40-cycle and 7-kc signals mixed 4:1.
“Output impedance approximately 2.0 ohms per channel.

the single-ended push-pull output trans-
formerless circuit we use. Bias voltage
for V1 is supplied by voltage divider
R1 and R2 while bias voltage for V2 is
supplied by voltage divider R3 and R4.
The bias causes enough quiescent col-
lector current to avoid crossover dis-
tortion. R5 and R6 stabilize the circuit
and make the transistors fairly inde-
pendent of their individual character-
istics. When a signal is fed to the
amplifier, equal and out-of-phase volt-
ages are fed from the driver-trans-
former secondaries to the base of each
transistor. Thus each transistor is driven
to conduction on alternate half eyveles of
the signal.

Both transistors are in common-
emitter circuits and though they are in
series across the split power supply
they are in parallel across the single-

DRIVER TRANSISTORS IN HEAT SINKS

ended load. As far as the load is con-
cerned, this means that the load imped-
ance to match the transistors is only a

DRIVER vl |
TRANS
FROM + =y
DRIVER =N
- =
+
e !
=
_—.-A+
+
Fiz. 1-—Basic eircuit of single-ended

push-pull OTL amplificr.

._l.

DRIVER EMITTER
/ « «=BULBS X

T EMITTER
BULBS

Inside the eabinet. The little bulbs used to stabilize the amplifier transistors are

pointed out.
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fig. 2—Output circuit modified for de

stabilization with tangsten filament
bulbs. —
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Fig. 3—Driver—predriver cireuit.

fraction of that required by a conven-
tional push-pull circuit.

Fig. 1 shows the transistors in
series across the split power supply.
With reasonably balanced transistors
and reasonably similar supply voltages,
the bridge is balanced and no current
can flow in load Ri. If an input signal
causes either transistor to conduct more
than the other, the bridge becomes un-
balanced and current flows through the
load. Sine-wave signals fed from the
driver will reach the transistors 180°
out of phase and cause an amplified
sine-wave signal across R.. If the tran-
sistors are operated class A or B, no de
will flow through R.. If R. is replaced

vl
2N220,2N408,2NI008-B

with a speaker voice coil, the incoming
signal will be reproduced faithfully. And
since no de flows through it, no dis-
tortion can be added from this source.

If this approach were tried in
conventional push-pull cireuitry,
voice coil would have to be center-tapped
and only half of the voice coil would be
used for each half cycle of the output
signal. Naturally, this would reduce
circuit efficiency. As far as ac is con-
cerned, the transistors are connected in
parallel across the two-terminal or
single-ended load.

Thermal runaway

One of the main design considera-
tions in high-power transistor circuits is
that of limitations imposed by tempera-
ture. At high temperatures, transistor
current must be controlled to prevent
thermal runaway. Adequate heat-sink-
ing and stabilizing the dc¢ operating
point will control transistor current and
prevent any rapid rise in junction dis-
sipation as temperature increases.

We use positive temperature co-
efficient resistors to stabilize the com-
mon-emitter circuit. These resistors re-
place R5 and R6 of Fig. 1. They are
actually little light bulbs. We found the
resistance characteristic of these tung-
sten filament bulbs ideally suited for
this application (Fig. 2). We used bulbs
similar to a 6-volt automotive taillight.
They not only give the necessary dc
stabilization, but also protect the speak-
er—just like extremely quick-blow fuses.
Furthermore, because of their high posi-
tive coefficient of resistance, they are
highly sensitive to current differences
and make the transistors self-balancing.

Because the most load current
flows with a 4-ohm load and lower cur-
rents with 8- and 16-ohm loads, the
bulbs limit 4-ohm power more than
16-ohm power. This tends to make the
amplifier approach a constant-power
device rather than a typical constant-

v2,3,4,57
2N408,2N1008-B.

the-

voltage device.

Further protection against thermal
runaway is in the heat-sinking of the
power transistors. To assure that the
heat sink can dissipate enough to pre-
vent junction temperature buildup, the
six power transistors are mounted di-
rectly to the .093-inch thick aluminum
chassis. This gives a 300-square-inch
surface for heat dissipation.

The driver-predriver circuit was
chosen because it permitted good stabil-
ity and transistor interchangeability.
It also featured high gain and the high
efficiency characteristics of class-A op-
eration. Fig. 3 shows the circuit as it is
used in the amplifier. The predriver is
direct-coupled to the driver. This elimi-
nates a large coupling capacitor and
minimizes phase shift.

Thermal stability of V1 and V2 is
largely determined by V1’s collector
junction temperature. V1’s dissipation is
low, and the main feedback loop is re-
turned to its emitter through the feed-
back resistor and shunt capacitor.

Driving the medium-gain power
transistors through a relatively low-
efficiency driver transformer causes
fairly high dissipation in V2. It is pro-
tected by de stabilization (the bulb in its
emitter circuit) and by heat-sink mount-
ing to the chassis. The driver trans-
former was designed to be quite small,
and even though V2 operates class A
with its necessary dc unbalance, the
high amount of negative feedback from
the main loop and the local feedback of
the 4,000-ohm resistor keep distortion
low and extend the “frequency response.
The transformer secondaries are bifilar
wound to avoid ringing in the crossover
region.

About the preamp

The preamp section is built on two
identical printed-circuit bhoards, each
with all the equalization, tone control
and high- and low-pass filter compon-

PREAMP PREAMP HIGH LEVEL DRIVER TONE CONTROL AMPL VOLTAGE AMPL PREDRIVER W
00K <20K <I00K 46.8K 330K 100uf 680K <,10K 24K L£500ut
:—hf;JTCSHANNEL %" % é* is\f TREBLE % e 5% l 257 22K
50K
= = +
~2.3V|50,: 26V J W22y
v ;!—?v' v? -V X
47K
.09V ‘ son Forv
| ¥
|
e { 209
; 5%
Pl .
—-50 o
i;?s 25K-5% | o ‘ og—
|RECORDER ’
Toz —1t | |ourpuT s &
0l J e FIRST 5
4.7K VOLUME | 100K | STAGES |
‘ | (cmGHT | se
HAN)
| I ]2 | 2 1005
- §5 8=l © 9—‘L T
~ | RUMBLE FILTER SCRATCH FILTER ¢
SEPARATION SR47 o T o ¥
/’lrsox STEREO |REVERSE MON LlSTEREO i L
MON R |
1
/ Ef 3 $ 23 4 100K .
=CHASSIS . __S2 Y RIGH
A GND (REAR OF R47) CEA I (P o | TORIGHT chay PREDRIVER
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ents. There are five small-signal tran-
sistors on each board. The complete
circuit of one of the amplifier channels
is in Fig. 4. The circuit analysis that
follows applies equally to both channels.

V1 and V2 make up the low-level
preamp section. R2 is a 47,000-ohm
resistor to match a magnetic pickup.
These values can be changed to suit any
particular stereo cartridge.

Feedback between V2’s collector
and V1I’s emitter gives V1 a high input
impedance. The output voltage is con-
verted to current in the feedback proc-
ess, making the feedback current at the
input proportional to the output volt-
age. Sl varies the components in the
feedback path as different inputs are
selected and provides either RIAA
equalization for magnetic phono or
NARTB equalization for tape head. C5
supplies local current feedback to each
input stage, making R15 look consider-
ably larger to the incoming signal.

Amplifier controls

Tuner and auxiliary inputs im-
mediately following the preamp stages
are switched into the circuit by S1. This
switch grounds the preamp inputs and
outputs as well as the other high-level
input not being selected to eliminate
any crosstalk between high- and low-
level inputs. These high-level inputs are
switched into V3, an emitter-follower
stage which, though it offers no voltage
gain, provides the necessary high input
impedance for the signal while it offers
low output impedance for driving the
volume control, balance control and
switching circuits.

Recorder outputs are taken from
the high side of the volume control and
are totally independent of all preamp
controls other than S1. The balance
control is a dual log-antilog potentio-
meter. It provides maximum balance
range with minimum insertion loss.
Separation control R47 has a switch on
the back which allows for maximum

separation in the off position (switch
open). As the control is rotated, the
switch closes and the signals of both
channels are blended till there is no
separation.

S3 is a stereo reverse switch for
reversing channels. S4 is a rather unique
three-position mode switch. In its center
position either normal or reverse stereo
can be obtained, depending on the posi-
tion of S3. However, in the left position
any program fed into a left-channel in-
put goes to both outputs, while in the
right position any right input is fed to
both outputs. S5 is the rumble filter, It
consists of two stages of R-C filtering
for a rather steep cutoff below 50 cycles.

The tone controls can be adjusted
individually for each channel, with the
internal friction clutch. Being feedback
types, they have a variable turnover
instead of the more common variable
slope characteristic. The low distortion
of this type of circuit plus the negative
feedback make it an ideal choice for
high fidelity. Biasing resistors on V4
make it relatively independent of beta
and provide for good transistor inter-
changeability. V5 is a voltage amplifier
which couples the signal into the basic
portion of the amplifier. It has local
feedback through a 100,000-ohm resistor
from collector to base as well as an
unbypassed emitter resistor. S6 is the
scratch filter. It provides a slow roll off
to control excessive brilliance without
removing the high frequencies entirely.

Low-noise resistors are used in all
critical stages and the low-level tran-
sistors are selected for their low-noise
characteristics.

Power supply

The power supply delivers both a
positive and a negative 23 volts. The
transformer is both shielded and copper-
banded to minimize radiation. Each sec-
ondary feeds a full-wave silicon rectifier
with a capacitive input filter.

Because of the rather large cur-
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T-?EA (= B 3ogo td |
1 150041 T
LS v v | , ; e |t rin |
| |7 L—=—=1=—=-- IBVAC |
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Six power transistors are mounted under
the chassis. It is extra thick and makes
an excellent heat sink.

rent needed for high power amplifier
output, conventional filtering would be
very costly, as extremely large capaci-
tance would be needed for low ripple
output.

V14 and V15 provide electronic
filtering and some regulation. These cir-
cuits have the effect of an extremely
large output capacitance. The negative
supply has less than 1-mv ac ripple at
power supply currents corresponding to
full power output from the amplifier.
The effective output capacitance of the
negative supply is greater than 120,000
uf, while that of the positive supply
exceeds 25,000 uf.

A center-channel speaker can be
connected between the hot terminals of
each of the usual two stereo speakers
with only a small sacrifice in total out-
put power if the center speaker is either
a 16- or 8-ohm unit. This speaker will
yield a difference signal, approximately
10 db down, for typical stereo signals
in the amplifier.

The burnout-proof quality of the
amplifier can best be illustrated by the
fact that the output terminals of both
channels can be shorted without dam-
aging the output transistors, thanks to
the limiting action of the four emitter
bulbs. These tungsten lamps are ex-
tremely sensitive to applied voltage. If
a wiring error or component failure
places the full 23-volt supply on the
lamp, it will burn out in approximately
70 milliseconds, which is plenty of pro-
tection for both speaker and transistor.
Under normal conditions, the lamps will
last the life of the amplifier. END

| 17V AC
ON S7 OFF § —
Fig. 4—The sterco amplifier con-

tains 20 transistors. The 9 other
transistors are in the right channel
which duplicates the left channel
shown here. Transistors V14 and
V135, in the power supply, are com-
mon to both channels.
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By REGINALD W. NEALE

HERE IS A NOVEL PORTABLE LAMP THAT
uses the light source of the future:
electroluminescence. First available
commercially in the early 1950's, the use
of electroluminescent lamps (EL) has
been growing steadily.

Like a capacitor, an EL lamp has
two conductive layers separated by a
dielectric. One of the conductive layers
is transparent. Thousands of tiny par-
ticles of phosphor are embedded in the
dielectric material. When an alternating
voltage is applied to the two conductive
layers, the phosphor particles ahsorb
some of the energy and convert it to
light. The amount and color of the light
depends on the voltage and frequency
of the power source.

The potential efficiency of an EL
lamp is greater than that of an incan-
descent or fluorescent lamp. The light-
emitting surface can be manufactured
in large sizes and complex shapes.
Because there is no filament to burn
out, the life expectancy of an EL lamp
is measured in years.

This combination of advantages
makes EL lamps useful as lighted
numerals on clock faces and instrument
dials; as highway signs, house numbers,
light switches and telephone dials which
glow softly, and, in combination with
arrays of photoconductive cells, as logie-

" circuit elements.

The portable nightlight described
here uses an EL lamp available at most
hardware and department storves. While
it does not produce as much light as a
conventional flashlight, it gives enough
light to read a newspaper, check on the
children at 1:00 am, change a tire or
replace a fuse.

The cireuit is essentially a low-
power inverter operating at about 800
cyceles (IPig. 1). A transformer matches
the impedance of the transistor oscil-
lator to that of the lamp at the operat-
ing frequency. The inverter lights the
lamp brighter and more efficiently than
ordinary household current. It will also
flash the lamp repetitively at a high

38

Pictorial diagram shows parts layout.

enough brightness level to be useful as
a nighttime warning signal. Power
consumption for continuous light out-
put is about 250 mw, or one-sixth that

X

W
LUMINESCENT LAMP @
2NI55 =
- PLUG /N

+4 =
3V BATT

R1—3,300 ohms, 1/, watt

R2—1,000 ohms, /2 watt

R3—100 ohms, I/> watt

C1—320 uf, 6 volts, eicctrolytic

C2—100 uf, & volts, electrolytic

BATT—3 volts {two D-cells in series)

S|—4-pole double-throw switch, center off
(Lafayette SW-20 or equivalent) only 2 poles are

used
SOC—I17-volt female socket
T—6Y6 audio output transformer,
plained in text
V—2N155 or equivalent
Luminescent lamp, see text
Caes, 4 x 4 x 2 inches
Miscellaneous hardware

tapped as ex-

Fig. 1—Cirecuit of the portable lamp is
rather simple.

wwWw.americanradiohistorv.com

Battery-Powered
Electroluminescent
Emergency Lamp

runs 24 hours on tzvo [D-cells

of an ordinary flashlight.

Two companies market EL lamps
which work well with this device.
Sylvania Electrie’s Panelescent lamp
provides a bluish-green light, with a
battery drain of 70 ma. General Elec-
tric’s EL lamp has slightly less lighted
area but produces a brilliant green
light with a battery drain of 76 ma.
G-E’s Miniature Lamp Dept. can
supply, on special order, unmounted

m Unit worked well.

Provides enough light
in a dark room to
find your way around.
If held close to a
printed page, you can
read with ease. How-
ever, no long-range
beam is produced. You can't iliumi-
nate a picture on a wall at the
opposite end of the room.

Make sure all components are se-
curely fastened in place. Unit we
received had an intermittent short.
Once located and insulated, it
caused no further trouble. Again,
careful construction will eliminate
the possibility of such fauits.

RADIO-ELECTRONICS


www.americanradiohistory.com

lamps of this size in green, blue, vellow
or white.

How to build it

Construction is simple. The switch
and electrical outlet fasten to the case.
The other components are taped
together with electrical tape and sol-
dered in place. Layout and lead dress
are not critical.

Begin  with the transformer.
Almost any audio output transformer
will operate in this cireuit but, for
maximum efficiency, use the type de-
signed to matech a 6V6 to a 3.2-ohm
speaker. The common 5-watt type with
2-inch mounting centers is best. The
transformer in my unit was salvaged
from the audio output stage of a dis-
carded TV chassis. No rewinding is
necessary, but a tap must be added to
the low-impedance winding.

Strip the paper insulation from
the side of the transformer where the
heavy leads come out, exposing the sec-
ondary winding. Make the tap on the
outside layer, on the beginning turn of
wire in that layer (Fig. 2).

Use electrical tape to fasten the
transformer, transistor and one D-cell
together. Then tape the other cell in
place and wire the two cells in series.
Select the outside lead of the trans-

former’s tapped winding and solder it

APRIL,

1962

A peek inside the
case. Note the lib-
eral use of elec-
trical tape to
insulate compo-
nents from each
other.

to the transistor’s collector. Trim the
inside lead short and connect it to the
negative side of C1. The unit will not
operate properly if the inside and out-
side leads of the tapped winding are
accidentally interchanged.

Wire the switch as shown in Fig.
3. Leave 1%-inch leads on both resis-
tors, and 3-inch leads on the switch
terminals.

Cut holes in the case for the
switch and outlet. Be sure to mount
them far enough apart to prevent the
lamp from interfering with the switch
action when it is plugged into the outlet.

Final assembly
Slide the transformer and battery
subassembly partially into the case and
OUTSIDE PRIMARY LEADS
LEAD INSIDE LEAD

T\
REMOVE
OUTSIDE
PAPER
INSULATION

ey
MAKE TAP HERE
Fig. 2—Adding a 1ap to the transformer.

The wired assem-
bly without the
case.

www.americanradiohistorv.com
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Fig. 3—Details of switch wiring.

complete all wiring. A %-inch-thick
foam-rubber pad cemented to the center
of each cover will help keep the sub-
assembly in place.

If you use the G-E lamp, you must
short out the two series resistors which
are built in for 60-cycle operation. Dis-
assemble the lamp case and solder a
length of bare wire across both resistors.

Troubleshooting

If the lamp fails to light or flash
in either switch position, recheck the
polarity of the transformer secondary
leads. Improper connections or the
wrong transformer will result in zero
or, at best, unsatisfactory light output.
As a last resort, try tapping the trans-
former secondary at a different spot.
Although all of the several 6V6 trans-
formers which were tried in this circuit
worked best with the tap placed as
shown, another type of transformer
might require a different tap position.

Don’t expect the concentrated
brilliance of an incandescent lamp. The
light output of an EL lamp is uni-
formly distributed over the entire lamp
surface. Its soft, diffused glow illu-
minates a larger area and eliminates
glare. After your eyes have become
accustomed to darkness, you will find
the EL nightlight as useful as a flash-
light. In strong daylight, however, you
may be unable to tell whether it is lit.
If you have access to a brightness
meter, measure the EL lamp’s. bright-
ness. The original unit measured 1.5—
2.0 foot-lamberts for the G-E lamp, and
1.0-1.5 foot-lamberts for the Sylvania.

The optimum value for R2 may .
vary slightly with the individual tran-
sistor used. If the lamp fails to flash
in one switch position, try a larger
value. R1 affects the current drain,
light output and efficiency. R2 and C1
affect the flashing rate.

The completed EL nightlight is a
useful camping accessory. Fishermen
can use its distinctive flash to identify
their dock at night. It makes a handy
all-around emergency lamp. A set of
batteries will work for more than 24
hours. END
Bibliography
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D Are they good or bad?
P What's the leakage current?
P What's the beta?

By Capt. W. B. Bernard, USN, Ret.

Most of the simpler transistor testers
use one fixed collector current. Because
transistor beta may vary widely with
collector current and because of the
varying amounts of collector current
which may be attributed to Ico, such
tests often do not give an adequate pic-
ture of the condition of the transistor
under test. The unit described in this ar-
ticle tests transistors at currents rang-
ing from 250 pa to 100 ma. Although 100
ma is at the lower borderline for real-
istic power transistor testing, it was
selected as the maximum current that
could be used with a power supply con-
sisting of three size-D flashlight cells.
If portability were not a factor, an ac-
operated supply or No. 6 dry cells would
extend the current range up to 10
amperes.

The checker makes the three tests
shown in Fig. 1. In Fig. 1-a it is con-
nected to check transistor collector-to-
base leakage (Ioo). A resistor in series
with the circuit limits current in case
the transistor has a short between col-
lector and base. In Fig. 1-b the base is
left floating and the meter measures
collector-to-emitter current, with no
external current applied to the base.
We have to know this current to deter-
mine the amount of collector-current
change when we supply current to the
base through the resistor R in Fig. 1-c.

42

We are interested in the change

of collector current since B = A1,

The collector current flowing with zero
base current will often be negligible.
So for the time being we will consider
that Io = Alc. Since no base current can
flow except when the external circuit
to the base is closed, I. = Als. With this
simplification of terms, we can write:
I
B= (1)
Since the base-to-emitter voltage of a
transistor is very small, we can say

©—
©°

a
___1
=

b

Ig Ig

gt

3 =

]

c
Fig. 1—The three basic checks made
by the instrument: a—collector-to-base
leakage; b-collector-to-emitter current
with the base open; ¢ — collector-to-
emitter current with current supplied
to the base.
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check
tran-
sistors

3 ways

E

with little error: Is = R 2)

IcR
Substituting 2 in 1 we have: g :E—C‘ (3)

E
or R= 1, (4)

It is apparent from Equations 3
and 4 that, if E and I¢ are held fixed in
value, R and beta are directly related.
We can make R in Fig. 1-¢ variable and
calibrate the dial associated with it
directly in the value of beta.

We will now assume that our meter
has a full-scale sensitivity of 1 ma and
that it would be most convenient to fix
the value of I¢ at half scale or 500 pa.
Since we are using three flashlight cells,
we use 4.2 volts for E. Substituting
these values in Equation 4 we have:

= g X 8,400

Using this relation we can calibrate the
dial which controls the value of R with
the proper values of beta for the com-
ditions of Io =500 pa and E = 4.2
volts.

Earlier we mentioned that a single
value of collector current will not test
all classes of transistors realistically.
We can remedy this by shunting our
meter so its full-scale sensitivity is 10
ma and reading beta at a collector-cur-
rent value of 5 ma. Leaving E as 4.2

B8 X 42
volts, we have R = X 10° B X 840
Because of the factor of 10 change in
the value of R for a given beta, it would

RADIO-ELECTRONICS
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seem desirable to switeh in a different
variable resistor for R when we switch
a shunt onto the meter. This resistor
can be calibrated in beta for an Io of
5 ma.

Now, shunting the meter so it has
a full-scale sensitivity of 100 ma, we
select a value of 50 ma for Ic. Calcu-
lating for this, we find that R = g X 84,
Again we can switch in a new variable
resistor and calibrate it for values of
beta corresponding to Io = 50 ma and
E = 4.2 volts.

The table is developed from these
formulas and may be used to calibrate
the three base resistor sets. If possible,
this calibration should be done with a
bridge to determine the resistance val-
ues. However, a good ohmmeter will do
a satisfactory job.

So far we can measure the beta of
our transistors at 500 pa, 5 ma and 50
ma. Without too much trouble we can
measure beta at half and twice these
values of current, thus adding to the
three values listed, 250 pa and 1, 2.5,
10, 25, and 100 ma.

L i s o

BETA VS. Ic RESISTORS

AR

Beta 500 pa 5 ma 50 ma
10 84 K 8.4K 840
20 168 K 16.8K 1,680
30 252 K 25.2K 2,520
40 336 K 33.6K 3,360
50 420 K 42 K 4,200
60 504 K 50.4K 5,040
70 588 K 58.8K 5,880
80 672 K 67.2K 6,720
90 756 K 75.6K 7,560
100 840 K 84 K 8,400
110 924 K 92.4K 9.240
120 1.008M 100.8K 10,080

T i

Let us refer to Equation 3,
_ LR
~ E

If we maintain R and E fixed, beta
must change by the same factor as Ic.
Therefore, if we leave our setup un-
changed and set I at half the value we
used in the calculations above, the beta
of the transistor will be half the value
we read off the scale on R. If we set I¢
to twice the amount calculated above,
beta will be twice the value we read off
the scale. Since the division or multipli-
cation can be done easily, we need only
two more reference marks on the meter
scale. Since we selected half scale for
calibrating our resistors, we may label
a mark at one-quarter scale “Mul-
tiply by %” and a mark at full scale
“Multiply by 2.” Thus we can read heta
at the additional current values.

To check collector-to-base leakage
(Fig. 1-a), we need a meter sensitivity
better than 1 ma. In this tester a 200-
p#a basic meter movement is used for
the most sensitive scale of leakage meas-
urements. It is shunted for all beta
measurements.

Fig. 2 shows the circuit of the
tester. R4, R5 and R6 are the variable
base resistors for the three current
ranges. R1, R2 and R3 provide a fixed
minimum resistance, so beta can be

APRIL, 1962

SOC
Ril UNDER TERM STRIP

Suggested parts layout inside the case.

measured to just below a value of 10.
The maximum beta value that can be
measured is about 125, At the X 1% set-
ting of the meter, beta can be measured
from values of 5 to 60 and at the X2
setting from 20 to 240,

R7, R8, RY9 and R10 are the meter
protector resistors which prevent meter
overloading when leakage measurements
are made on a shorted transistor. R12,
R13 and R14 are the meter shunts used
to set up the ranges of 100, 10 and 1
ma, respectively. R11 builds out the
meter resistance to a value that allows

the use of standard resistance values
for shunts.

The proper value of resistance in
all the circuits is selected by S1. 82
selects the proper test-voltage polarity
for n-p-n or p-n-p transistors. S3 se-
lects the desired test function. When
S3 is in the LEAK (leakage) position,
the transistor emitter is open-circuited
and the meter, battery and protective
resistor are connected in series with the
collector-base junction to measure the
leakage across that junction. When S3
is in the ZERO position, the transistor

R2—6,800 chms

e w s jr—--\ 200uA  IK MINUS RES OF METER
! Rl R4 ¢I0K \ Rl
e —AAA- Vo
o LEd 6800 \\ |
1 [
! R2 RS 4 100K ¥ LA RI2-2Q
| : o (o8 \‘ A
1 VSI-b
: EL +- o | RI3-200
( R3 S2-a1 \ ©
[ 1 68K = = P [
| o i i { \ o R4
| 1 L A TEST SOCKETS | | iy
[ 1 R6 COLLECTOR socz | v o— 2500 4.5V
4 IMEG ¢ ~50C! i \
' BETA S0C3 { \ BATT
| | C i \ ——O
| ZERO® 0B \ ! \ £
S3- £ 1
| LEAK o2ro—PASIB3 % 1 ﬁ | 1 100MA
1 ~,
H b N i SI-d
S S . ) IOMA
- | EMITTER ;
\.\' .: IMA
1 y
! y 200uA
5 | 7 o—
RIO-18K ki !t
Lo, V Vv~ ]
S$3-b S2-b ! C Sorm
— —o—0 |OFF o [FiTssoc3
R1—680 ohms oJNPN 1
3 2 E Stoma

R3—48,000 ohms

R4—pot, 10,000 ohms, linear taper

R5—pot, 100,000 ohms, finear taper

Ré—pot, | megohm, linear taper (see text)

R7—39 ohms

R8—390 ohms

R9—3.900 ohms

R10—18,000 ohms

RiI—1,000 ohms, minus the resistance of the meter
movement. The meter | used has a resistance of
330 ohms, so | used 680 ohms for RII (670 ohms
was needed).

R12—2 ohms (two l-ohm units in series)

R13—20 ohms (two 10-ohm units in series)

R14—250 ohms (150 and 100 ohms in series)

All resistors Yz-watt 109%,

BATT—4.5 volts, 3 flashlight cells

M~—200 ua, dc, full scale

P—3-contact male connector to match SOC 3

S|—4-position, 4-pole, shorting rotary switch

S2—3-position, 2-pole, shorting lever switch

S3—3-position, 2-pole, shorting lever switch, spring
return from beta position

SOC |—universal type transistor socket

SOC 2—power-transistor socket

SOC 3—3-contact female connector 1o match P

Alligator clips (3)

Case, 7 x 5 x 3 inches

Fig. 2—Cirenit of the eomplete tester.
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hase is open-circuited and the meter
and battery are in series with the col-
lector and emitter terminals of the
transistor. This measures the collector
current with zero hase current from the
external circuit. With S3 in the BETA

position, a base current equal toTls

supplied to the base so that the change
in collector current caused by the base
current can be measured.

Build it yourself

The tester was built intoa 7Tx 5 x
3-inch aluminum box. The beta calibra-
tions were made on drawing paper pro-
tected by a thin sheet of transparent
plastic. In addition to the calibrations,
lines leading from the knob pointer
positions of S1 indicate which meter
scale is in use and which base resistor
is connected into the circuit.

S2 is at the upper left of the front
panel. In its center position, the battery
and the meter are disconnected from

the vest of the circuit. In the upper
position, the polarity of the circuit is
set for testing n-p-n transistors. With
S2 in the lower position, the polarity is
right for testing p-n-p transistors. S3 is
at the upper right of the panel.

At the bottom of the panel are
three test sockets. The one at the lower
right is for power transistors. At the
lower left is a combination socket that
takes either the in-line or semicircular
arrangement of leads of small transis-
tors. Between this small socket and the
knob for S1 is a three-pin socket which
accepts a plug connected to flexible leads
terminated with insulated elips. These
leads are used when checking transis-
tors that cannot easily plug into the
sockets. One of these leads is used as
the collector connection for any tran-
sistor plugged into the power-transistor
socket.

The interior of the instrument is
relatively uncrowded and there are no
particular problems in parts arrange-

improving inexpensive amplifiers

By R. C. SANDISON

HERE ARE THREE SIMPLE STUNTS, USING
junkbox parts, which will very notice-
ably improve the overall sound and ex-
tend the range of a medium-fidelity
amplifier somewhat in both directions.

A cireuit similar to Fig. 1 was used
in some Philco models over 20 years
ago. The sound from these ancient sets,
though limited in range, compares fa-
vorably with many modern amplifiers.
The original circuit used a tapped field
coil plus a choke, but the choke alone
works equally well when inserted di-
rectly into the screen feed line.

The special feature is the improved
clarity and “cleanness” of the middle
frequencies, which mnakes the circuit
especially valuable in PA systems in-
tended primarily for voice reproduc-
tion.

The value of the choke is not critical.
If vou have an impedance bridge, pick
a choke whose value is between 20%
and 30% of the output transformer’s
primary impedance. If you have only an
ohmmeter, choose a choke with a quar-
ter to a half the primary’s dc resistance.

b ]

e

‘ﬁ—%u
S

L - l

16
1t

+'2-4 | Fig. 2
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If possible, try two or three chokes of
various ohmages, listening carefully
to spot the one giving the best results.

Because of the comparatively small
sereen currents, any small ac-de choke
will do, or you may be able to use the
primary of a midget output trans-
former.

Fig. 2 shows an old (easy but sel-
dom used) way of increasing the in-
ductance of any output transformer.
B-plus current is removed from the
primary and fed through a center-
tapped choke to plates and screens. (Of
course, this may be combined with Fig.
1, by using a second choke in the screen
feed.) This does away with any pos-
sibility of de¢ saturation and will give
considerably better reproduction than
the transformer alone. Bass response is
especially improved, often by several
decibels.

The impedance value of the choke is
not critical. The primary of almost any
push-pull output transformer can be
used, and I have even used the high-
voltage winding of small power trans-
formers. A 2-uf capacitor in each of
the plate leads is ordinarily enough,
although you might like to try values
as high as 4 uf.

If your amplifier employs a phase
inverter or other interstage trans-
former, you can still improve matters
by removing dc from its primary. Just
couple the plate to the transformer
(Fig. 3) through a .01- to .05-uf ca-
pacitor and feed the B-plus separately
through about a 200,000-ohm resistor.
The exact value depends on the circuit
and especially the tube used. END

INTERSTAGE TRaNS )
I
q i

PUSH-PULL
GRIDS

Fig. 3 ia+ l——é)
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ment. Batteries are mounted inside the
bottom of the case and are arranged to
clear S1 and the meter terminals.

A 1-megohm linear pot was not
available for R6 during construction so
I used a dual 500,000-ohm linear pot
with sections connected as in the dia-
gram. A 1-megohm linear single-section
pot is preferable.

How to use it

To test a transistor, place S2 in
the OFF position, S3 at LEAK and S1 on
a scale suitable for measuring the ex-
pected leakage. Then plug in the tran-
sistor. Next move S2 to select the proper
polarity of test voltage, and read the
leakage current. If the meter needle
goes off scale, move S2 to OFF immedi-
ately. An off-scale reading indicates
that the transistor has a shorted col-
lector—base junction or that the wrong
polarity was selected for the test. Re-
versing S2 will determine if the polar-
ity was set correctly in the first test.

If the leakage reading is normal,
we are ready to measure the collector
current that flows when there is no ex-
ternal base current. Set S1 to the
desired beta scale and S3 to ZEro. If
appreciable collector current is flowing
under this condition, compared to the Io
at which the test is desired, this zevo
current must be added to the desired
Ic reading so the change of Io is equal
to the desired current. For example, if
we have set the tester to test the tran-
sistor at 500 ga and the zero current is
100 pa, we must set the meter needle to
600 pa for an accurate beta reading. A
high zero current may prevent testing
at the full-scale mark (X2) on the
meter. In this case, add the zero current
to 3% of the full-scale reading of the
meter and multiply the reading by 1%.

Having decided at which current,
on the selected scale, we are going to
test for beta, set S3 to the BETA position,
read the scale under the pointer of the
proper R knob, and multiply by the
value indicated on the meter face.

The 4.2 volts supplied by the bat-
teries was selected as low enough to test
all the transistors commonly listed in
the catalogs, yet high enough to satu-
rate most power transistors. An external
supply can be inserted in series with the
collector lead to raise or lower the volt-
age if we want to test at other than the
conditions available within the tester.
So long as the internal supply voltage
is not changed, beta readings on the
instrument face will remain correct.

Check diodes for leakage by con-
necting them bhetween the base and
collector clips, setting 83 at LEAK and
selecting the proper polarity with S2.
You can get a rough idea of the forwavd
conduction of the diode by reversing the
polarity of the applied voltage with S2.

Information for setting up the
tester for a given transistor type is best
obtained from manufacturers’ data
sheets. However, the data given in mail-
order catalogs will, in many cases, give
enough information for meaningful
tests. Be careful not to exceed any of
the transistors’ limiting factors—volt-
age, current and power dissipation. END
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T oot 6F W5 HORIZ ouT DAMPER
HOW TO FOLD E A S
Fold the top down and back, keeping the cover facing GENERAL EIE ' RI(
¥oud. Lhen fold from left to right on the line marked oot
oid here, keeping the cover facing you. Staple the N 7 3 70
booklet along the left-hand edge. Now run a sharp ]96] -]9‘2
*knife or razor blade along the closed top and you're
finished. You now have another useful piece of service
data, exclusive with RADIO-ELECTRONICS.
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M6 CHASSIS — SERVICE HINTS
SYMPTOMS POSSIBLE TROUBLE

Models M604, 5,10, 11, R610, 14,15

PAOsC 2 § ‘ No picture or sound, 1. Check the low voltage rectifier V11 (5U4).

ps EN 5, o O line fuse open. 2. Check the VHF tuner for shorts.

= : ~PE F’@ 3. Check the audio output tube V9.

= Z p O =

R8°s53 =3 { Intermittent picture and { 1. Check the low voltage rectifier V11 & its

© < g o m : 4 1 sound or no picture socket filament connections.

ERAc G s ol or sound. 2, Check the VHF tuner for lead dress.

388 T———— |§o = ® 3. Check the VHF tuner for loose or cold solder

oT Tz (') O LR o connections.

Copd b 1 Q 2o A S 4. Check the video dctector assembly for

E z S /:Q'D Q \ a¢ ;: . proper contact to the I-F board.

A0S S R g/ 28 Fine tuning has no 1. Check for excessive travel of the fine
r\ W o : 270 © ° effect on manual tuned tuning plunger. Adjust cam stop by bending
> g 1 g d d @€ models. slightly downward to prevent excessive
< g u X B plunger travel.

m 2 <
§ S ; g Weak picture or busy 1. Check 1st I-F amplifier V3.
: E ° background. 2. See production changes 7 & 8 on Page 27.
& ' : Intermittent or no sound | 1. Check remote plug connections.
S on rgmote equipped 2. Check muting switch on power tuning motor.
receivers.

No remote audio control. | 1. Check audio stepping relay in remote receiver.

=
Vertical buzz in audio. 1. Check lead dress of vertical hold control.

Low brightness. 1. Check for shorted spark gap SG201.

1N0 LM¥3A

250 1¥3A LNQS
ﬁ% @
Xld bdHE6) ‘VdNER

E intermittent, no vertical | 1. Check vertical hold control.
e ] or vertical stretch.
f A Unstable horizontal or 1. Check capacitor C401.
=S jittery horizontal. 2. Check Y251A & B.
8z & 3 : :
-+ g i%s %o Horizontal oscillator 1. Capacitor C257 defective.
S et E 2 inoperative.
i N
8 - o S Intermittent high 1. Check fuse F251.
o F—2 N voltage.
o >
g % Arcing or multiple-line 1. May be caused by internal arcing in

tearing of raster. 6FW5 tube.
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SERVICING

transistor
transceivers

How to handle these units profitably

By LEONARD E. GEISLER*

Large numbers of pocket-sized all-tran-
sistor CB transceivers are in every-day
use. At one time or another, every one
of them will be brought to a service
technician for repairs. Are you ready for
such repairs? This article will show
what is needed to repair these sets and
what basic steps to take while servie-
ing.

The first thing a technician must
have is an FCC First or Second Class
Radiotelephone license. Without one,
you, are not authorized to do any work
on the transmitter section of the unit;
at least nothing that really counts.

Second come instruments:

P A good standard signal genera-
tor, well shielded, with uv attenuator. It
should tune from 100 ke to 30 me.

P BC-221 heterodyne frequency
meter or unit with equivalent accuracy.
P Simple field-strength meter.

P CB crystal checker, if available.

P Oscilloscope. One with access for
direct connections to the vertical deflec-
tion plates of the CRT.

P 20,000 ohms-per-volt vom with
standard and needle prods.

Third come the hand tools:

P Long-nose pliers (4-inch).

P Duckbill pliers (4-inch).

P Diagonal cutters (4-inch).

P Magnifying eyeshade or other
magnifying device.

P Set of watchmaker’s
drivers.

P Assorted tweezers.

P Alignment tools—nylon or hard
fiber.

P Low-wattage soldering
preferably with a 4-inch tip.

sScrew-

iron,

Troubleshooting procedures

When a set comes into your shop,
quiz the customer, note his description
of trouble. Then, while he watches,
check the set for loose, dead or improp-
erly inserted batteries. Eliminate this
common cause of trouble right at the
start.

Now that you know the set really
needs repair, you'll have to hunt around
till you find the combination and get
the case open. The set I use as an ex-
ample has a single closure serew located

*Applications engineer, Apollo Electric Indus-
tries, Ltd., Tokyo, Japan.

APRIL, 1962

Typical transceiver with cover removed. Note compactness of layout.

under the trademark-cum-pocket clip—
a special offset screwdriver must be
used. Once you have the case open, what
do you look for?

Most troubles are the result of
ordinary wear and tear, but some are
caused by improper or careless use of
the equipment. Remember these units
are very portable and it isn’t unusual
to get one that has taken a bath or been
dragged through the mud on a hunting
trip.

View of the trans.-
ceiver minus most
of the compo-
nents shows loca-
tion of mounting
serews and phone
jack which must
be removed be-
fore taking out
the printed-cirecuit
board.

WWW.americanradiohistorv.com

Inspect each set carefully. Look
for components that have broken loose,
broken leads, cracks in the printed-
circuit board, and drool from dead or
over-age batteries. Sometimes a small
piece of metal or a wire clipping will
find its way into the case and short out
the set. Blow out all the pocket fuzz
and dust. You'll repair a few sets this
way.

If inspection reveals no visible
faults or if components are mounted
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Even battery replacement can be tricky.
On this set first you must remove the
cover on the battery compartment. Then
lift out battery and replace.

under the printed circuit board, your
next step is to remove the chassis
(printed circuit) from the set. This
takes careful handling. These boards
are fastened in place in two or more
spots. If you don’t get all the fasteners
loose before applying pressure to the
board, you may end up with a two-piece
P-C board. So work carefully and never
apply more than moderate pressure
while trying to remove the chassis.
Puzzling troubles are to be ex-
pected. When you get the case open,
you may find that the set works again.
Yet when you close it up, it stops
operating. For example, there’s one set
that has a pocket clip with two spring-
retaining legs that fit through the front
of the case. A heavy-handed operator
can force the clip down enough to short
the antenna. The solution to this prob-
lem, once it is located, is to clip off a
small piece of the offending leg and
stick a piece of electrical tape onto the
antenna to prevent further shorts.
Keeping the heavy-handed -cus-
tomer in mind, look for mechanical
failure throughout the set. Push-to-talk
switches don’t last very long if the

‘5NT
gy =N e DET $/VOLUME
? MIXER _(_] IF AMPL
|
0sc i
.

'

RF
OUTPUT o0sc
Fig. 1—Generalized block diagram of

typical CB transceiver.
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operator applies too much pressure. In
some sets the switeh won’t break, but
the shaft will bend. Straighten it and
tell the operator what happened and
why.

Check the volume control too. It
may have been forced past the limit of
its rotation. Occasionally someone leaves
batteries in the set a little too long and
leakage finds its way onto the foil of
the P-C board. This can cause shorts
between or corrosion of the thin foil
conductors. After removing the defec-
tive bhatteries, clean the board with radio
solvent applied with a cotton swab.
Then flow solder over the damaged foil
to build up its thickness.

If a set has been exposed to
extremes of temperature, look for dried-
out electrolytics first. As a rule, the
transistors will not fail because of
extremely high temperature, but it could
happen. Check the transmitter output
transistor in particular.

Receiver alignment

If you’ve never aligned a tran-
sistor receiver, keep in mind that they
do not take kindly to inputs greater
than about 500 pv. A block diagram of
a typical unit is shown in Fig. 1. So
keep the signal-generator output low!
Better still, use the CB ecrystal checker
(it checks crystal activity) and the
set’s own transmitter crystal as a
source of alignment signal. Place the
crystal checker close to the transceiver
so you can hear its output and keep
backing the checker farther away as the
alignment brings up the sensitivity of
the set. Be extra careful not to align
to the image frequency. To check this,
listen to a known good set on the same
channel the repair job is on and make
sure you’re receiving the same station
on both sets at the same time.

Multiple-conversion superhets call
for extra care in alignment as it is
possible to tune the second mixer to an
image of the first mixer’s i.f. or vice
versa! This will result in puzzling
images and reduced sensitivity until the
trouble is located and the set retuned.

When aligning the i.f. trans-
formers, disable the local oscillator by
shorting the oscillator coil or pulling
the oscillator erystal. For accurate out-
put indication and best alignment, hook
the vtvim’s de probe to the emitter of
the first i.f. transistor and tune the i.f.
transformers for minimum voltage
across the emitter resistor to the
common battery return line.

Should an i.f. transformer have to
be replaced and you think you have the
exact — or nearly exact — replacement,
check all the other i.f’s in the set for
proper connections. Should the new
transformer refuse to align properly,
with the set oscillating or motorboating,
the transistor ahead of the transformer
may be improperly impedance-matched
and will have to be neutralized.

To neutralize an i.f. stage, remove
the existing neutralizing capacitor, if
any, and replace it with a slightly
smaller value, shunting it with two
lengths of insulated hookup wire twisted
to form a “gimmick.” Adjusting the

www.americanradiohistorv.com

XTAL

¢ t-sv

Fig. 2—Three basic CB transceiver os-
cillator circuits. a—Grounded-emitter
“Pierce”. b—Grounded-base, collector—
emitter feedback. c¢—Grounded-base
“Colpitts®. By replacing the 100-ohm
resistor to the —9-volt supply with a
modulation transformer, any of these
stages could be used as a modulated
oscillator.

gimmick usually cools off the stage
enough to permit successful alignment.
To make doubly sure that the set is
“cool,” always apply slightly higher
battery voltage than the nominal battery
supply. Some fresh 9-volt batteries
measure 10 volts under load and a hot
i.f. string will really take off.

Remember that an . accurately
calibrated signal generator is a must
for accurate channel calibration!

Transmitter tuning procedures

WARNING! DO NOT TUNE THE
TRANSMITTER OSCILLATOR UN-
LESS YOU HOLD A FIRST- OR SEC-
OND-CLLASS RADIOTELEPHONE LI-
CENSE!

Tuning up a CB transmitter with-
out a valid FCC phone ticket in your
possession could result in legal action
against you or the set owner.

Most transmitters are relatively
simple. However, an occasional complex
neutralization circuit or impedance-
matching circuit is found.

Alignment of the transmitter os-
cillator is generally not necessary unless
the owner requests a channel change.
Three transceiver oscillator circuits are
shown in Fig. 2. If only one or two chan-
nels difference is involved, no tuneup
may be necessary. For a change from,
for example, channel 2 to channel 20,
repeaking the oscillator and final tanks
will be necessary. Use the heterodyne
frequency meter to check the transceiver
oscillator for exact alignment. The

RADIO-ELECTRONICS
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100 % MODULATED

60 % MODULATION 0 Q
100% MODULATION

Fig. 3—CRT patterns seen usmg the
test setup of Fig. 4. When scope is fed
only rvf and sweep is applied 1o hori-
zonal plates, the modulation envelope
ean be scen clearly. a—100% modula-
tion. b—609, modulation. e—Over-
modulation. Carrier clipping. d—Phase
shift in audio. e—Carrier only. No
modulation, f—Undistorted waveforms
of (a) and (b) using horizontal ¢scil-
lator to seope CRT. g Overmodulation,

about 2009,.

article “Using the BC-221 to Check CB
Frequency” (Electronics World, May
1961) describes a method of using this
instrument to check CB frequencies to
within %.0025%.

If the output of the transmitter
has fallen off and you feel that align-
ment will bring it back up, it is quite
easy to do this job. Simply set the field-
strength meter about 18 inches away
from the CB set and, using a fiber or
nylon screwdriver, tune the final tank
slug (or ecapacitor) until the field-
strength meter shows a maximum read-

WRAP LOOSELY AROUND ANT

ATTACH GND
CLIP TO CAS|

CONNECT TO SECONDARY OF
MODULATION TRANS

Fig. 4—Simple modulation check setup.
Transceiver case must be grounded to
scope.
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Symptom

Set dead, no sound or
: transmitter output

Replace.

- Receiver OK.
¢ Transmitter dead.

Check haﬁery._
Locate circuit breaks and repair.
Volume control may have been damaged by overrotation

”froublé.sholo’ring and ”luapair.~ Hmfs

possible troubles—repair

Replace if output low on open circuit.

Operator may have inserted battery backward. Reverse.
Push-talk swiich damaged. Repiace.
Loose crystal or oscillator tuning- slug may have dropped :

out. Reinsert slug.
Antenna shorted. Check and clear.

: Recelver OK.
- Transmitter has only carrier
: output, no modulation.

ator.

: Receiver QK.
i Transmitter audio sounds
< gravelly or scratchy with

background noise mixed in. Replace.

Bypass capacitor may have changed value.

Check baftery.  Replace if oufpul Tow on open circuif.
Main filter capacitor dried out.

Receiver and
transmitter sound

Antenna lead broken.
Mike (or speaker) iead loose.
Push-talk switch damaged. Replace.

Operator not depressing switch all the way.

Loose crystal or oscillator tuning slug may have dropped out
Reinsert slug.
Open bias resistor or emitter resistor in oscillator cnrcunt

Repair.

Locate and repair.

Instruct oper

Replace.

Replace.

distorted. Audio transistor bias or emitter resistor changed value. Lo- :
cate and replace.
Inspect for cold-solder joints. Repair.
Bad transistor in audio stages. Replace. If bad unit |s i
one of two in push-pull output stage, replace both.
: Receiver OK. Antenna shorted. Check and clear. E

Transmitter output weak.
place.

Battery weak, OK for receiver hut not transmitter. Re- :

Antenna not fully extended. Operator touching antenna :
during transmission.
something during transmission.

Operator allows antenna to touch |
Set too far off vertical.

- Transmitter OK.
Receiver dead.

Transmitier OK.
Noise audible from speaker,
but no reception.

Check battery supply fo T and 1.1. sections.
decoupling resistors.
pair open circuits.
Inspect bypass capacitors.
Check detector diode with ohmmeter.
back ratio less than 10:1.

Check all i.f. transformers with ohmmeter.
fective units. i
Push-talk switch spring weak and switch hangs up in trans- :
Inspect and repair.

Local oscillator incorrectly peaked.

mit position.

Also check
Replace defective components. Re- :

Replace defective units.
Replace if front-to-

Replace de- :

Retune.

it

Transmitler OK.
Receiver sensitivity low.

Battery weak.
Receiver antenna input coil not peaked properly.
Lf. transformers not peaked correctly.

Replace. :
Retune. :
Retune.

Mechanical damage.
Obvious and unseen.

structions.

—

ing. If there is an antenna loading-coil
adjustment, touch it up after tuning the
tank.

After all tuning is done, the input
to the final must not exceed a total of
100 mw. If final input power is too high,
detune the final tank slightly until the
FCC limit is met. The transmitter will
still function satisfactorily. If the trans-
mitter cannot be brought within FCC
limits, increase the value of the oscil-
lator emitter resistor by 10% or 20% to

www.americanradiohistorv.com

Inspect sef carefully.
or willful disregard of operating instructions, instruct oper-
ator carefully.
cedure is not changed to conform with manufacturer’s in-

If obviously caused by improper use

Stress that fault will recur if operating pro-

drop final drive power enough to meet
the limits.

To make sure that the transmitter
is modulating properly, see the wave-
forms shown in Fig. 3 and the setup in
Fig. 4. For more complete information
on modulation patterns, you’ll probably
find the ARRL Handbook an excellent
guide.

Assuming you've got vour modula-
tion analyzing system set up, whistle
into the CB transceiver microphone (or
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speaker) and observe the scope pattern.
1t should be a sharply defined horizon-
tally oriented triangle. If the triangle
is not a triangle but a “lazy” pyramid
with its top cut off, you are not getting
100% modulation, If the triangle has
a horizontal line spread from its point
outward, you may be overmodulating.
A loopy-appearing pattern indicates
either phase shift in the monitor hookup
or in the set’s audio circuits.

Note that overmodulation ig

TORCVR
RF AMPL
OR CONV

R
2000

10T
FROM f
0SC :

37

OUTPUT

“| "mop & ouTeUT
TRANS

—< FROM
CLASS B AF
TRANSISTORS

165 SPKR

R
1 st

Fig. 5—Typical output stage of a tran-
sistorized CB transceiver. Note similar-
ity to circuit of i.f. amplifier (ignoring
the modulator transformer). Network
R, C1 is needed to prevent transmitter
parasities. C2 is stray capacitance.

WHIP ANT
0T RF OUTPUT .00l
% - }
MOD
TRANS
FROM
CLASS B AF
TRANSISTORS

-9V
—_——

Fig. 6—Another transmitter final, Cir-
cuit is susceptible to thermal runaway,
parasitics and spurious emission.

frowned upon by the FCC, even with
flea-power rigs. Should it be difficult to
reduce the gain of the transceiver modu-
lator, insert a fixed resistor (cut and
try for the best value) in series with the
microphone line to the modulator driver
—around 100 ohms would be a good
start'ng value. Two transceiver output
stages are shown in Figs. 5 and 6.

Final checkout

Having fought your way through
the set, double check for unfinished bus-
iness and button it up. Install the proper
tvpe of battery, check that the set still
functions properly while in the shop,
that the field strength has not fallen off
when the metal case is closed. Then as
a final check try the set out over several
hundred yards to make sure it functions
well. If it works OK, you can be reason-
ably sure you're finished. END
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By STANLEY LEINWOLLfY

During the spring and fall months the sun is directly overhead in
equatorial regions and illuminates the Northern and Southern hemispheres
equally. As a result, the number of hours during which daylight and darkness
occur at the same time in both hemispheres is at a maximum.

Since propagation of short-wave radio signals is best over all-daylight
or all-dark paths, openings between the hemispheres occur for longer periods
of time than at any other season.

This is particularly true of antipodal paths (to the “other side” of the
earth). For example, openings from the east coast of the US to southeast Asia,
and from the west coast of the US to South Africa occur for the longest periods
of time.

This will happen plimaxi]y in the 15-mc¢ band when the transmitter and
receiver are in daylight, and in the 6- and 7-mc bands when both terminals are
in darkness.

With the continued rapid decrease in sunspot activity, the 15- and 17-me
bands are expected to be best during the daylight hours, while the 6- and 9-me
bands will be optimum at night.

The tables show the optimum broadcast band, in megacycles, for propaga-
tion between the locations shown during the time periods indicated.

These tables are designed to serve primarily as a general guide for the
listener, since day-to-day variations in receiving conditions can be considerable,
particularly during disturbed radio conditions. At certain hours, propagation
over some of the paths given in the tables may be extremely difficult, and
stations heard over these circuits at these hours probably are utilizing very
high power and high gain antennas.

S UEASTERN US to:

Mid 2_ 4 i i l;(') Noon 2 :1_ 6 i 10

West Europe 6 6 6 15 15 17 15 1N 9 ? 6 6
East Europe 7 6 6 11 15 15 15 1N 9 T 1 1
Northern Latin America 9 9 9 9 15 17 15 15 15 15 6 6
Southern Latin America 9 9 9 11 15 15 15 1§ 15 1N 9 9
Near East 1 1 ™ 9 15 17 1B 11N 1 1 7
North Africa 6 6 6 11 15 15 15 15 15 9 7 7
South & Central Africa 1 1 7 11 17 17 15 1% 11 11 n 1
Far East 1 1 6 9* 9 7 ™ ™ 7 1 1 9
Australia & New Zealand 9 9 9 9 9 9 S 17+ 2 21 15 N

5
i
fﬁ

West Europe 6* 6+ 6* 15 15 17 17 1 9 1 6 6
East Europe 1 6 6* 15 15 15 15 9 1 1 1 1
Northern Latin America 9 9 9 1N 17 15 15 15 N 9 6 6
Southern Latin America 9 9 9 11 15 15 15 15 1 9 9 9
Near East 7 6 6 15 17 15 N 9 9 7 1 1
North Africa 6 6 o6 15 15 15 15 11 9 9 7 7
South & Central Africa 7 6 6 11T 17 17 17 11 1 1 n 9
Far East 7 6 6 6 7 T T 9 17 15 N 9
Australia & New Zealand mn N 9 9 9 9 17 17 17 17 15 1N
West Europe 6 6* 6 15 15 15 N 9 7 1 1 6
East Europe 6 6* 6% 15 15 9 9 1 1 1 1 1
Northern Latin America 9 9 9 15 15 15 15 15 1N 9 9 9
Southern Latin America 9 9 9 15 15 15 15 15 1 9 9 9
North Africa 6 6 6* 15 15 15 11 1 9 1 1 6
South & Central Africa 1 1 > 1t 1 17 1 1N 9 1 i
Far East A 1 6 6 J ik 7 15 17 17 15 9
South Asia 6 6 6 6 9 1 1 9 9 15 N 9
Australia & New Zealand 1n n 1 9 9 15 21 21 21 11 11 15

H_Zadi_o—“fre;uency and propagation manager, RADJO FREE EUROPE.
*Reception may be very poor or impossible on this path at this hour.
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DEFLECTION
YOKE

Convergence assembly on the neck of
the Zenith color picture tube.

By WAYNE LEMONS

YOU'RE GOING TO BE SEEING MORE AND
nwore color in the next year or so. The
big push is just beginning and youw’ll
want to share in the profits. So, you
must become familiar with color re-
ceivers and krow how to adjust them.

With new color tubes and closer
chassis tolerances, plus many refine-
ments, all you may have to do with a
new color set is to demagnetize the pic-
ture tube and explain tuning in the
celor picture to the customer. Some sets,
though, will require more elaborate ad-
Justments.

First, let us caution you not to
be overly critical. At close range, almost
any eolor set will have minor con-
taminations, which are invisible at
normal viewing distances, The customer
who insists on no color contamination
at all in the black-and-white picture at
a range of less than 3 or 4 feet from the
picture just isn’t ready for color!

APRIL,
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el eV SN O

STRING LOOP
IPICTURE CENTERING
- " ADJUSTMENT)

ADJUSTMENT)

can sct UP

"COLOR

Simpliﬁed and to the poiﬂt procedure
speeds color setup adjustments on the
new Zenith and RCA receivers.

Before beginning
ments, read these hints:

1. When adjusting a set, move it
straight out from the wall. Do not
rotate it.

2. The quality of the color picture
depends on the black-and-white quality.
Do rnot try to evaluate a color program
until you have made all the black-and-
white adjustments.

If the set is badly out of adjust-
ment, the worst condition should be cor-
rected first, before the full setup pro-
cedure is started. This will eliminate
back-tracking later on and may show
up any bad convergence components.

4. It is faster and more accurate
to run rapidly through the vertical and
horizontal convergence adjustments sev-
eral times, rather than one slow and
careful time. Observe the sequence, but
do it several times.

5. Only the reactance coil and the
“tint” coil may be adjusted without

any adjust-

Adjusting I

/  height control

/ inside contrast-
f control shaft.

7

Degaussing
set before
starting color
setup.

www.americanradiohistorv.com
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This article covers the practical
angles of installing and setting up
the Zenith and RCA color receiv-
ers. A story in February described
the circuitry of the new Zenith TV
and compared it with the RCA
color set.

------ T

it

test equipment. All if and bandpass
transformers should be left STRICTLY
ALONE! Nobody can adjust if’s or
bandpass correctly without complete
alignment equipment. Any attempt will
just make matters worse!

Preliminary set-up procedure

Remove the back and mount the
convergence subchassis on the screws
provided for it at the rear of the cab-
inet. Plug in the power cord and hook
up the antenna. Tune in a station and
adjust vertical hold, horizontal hold, fine
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Width adjustment calls for connecting
juraper wire on yoke. This adds a 47.
upf capacitor across the yoke.

tuning, etc., just as with black-and-
white sets. Adjust the height and lin-
earity for about a 1-inch overscan at
both top and bottom, with good linear-
ity. (Height and linearity are inside the
contrast and tone controls on RCA
sets.) Vertical centering on RCA sets
is a pot on the rear chasis apron.
Magnet ring adjustments manipulated
by strings coming out of the yoke are
used for centering on Zenith sets.

Using a black-and-white picture,
adjust focus for best detail.

Adjust the horizontal centering
for a centered picture with about 3% to
1 inch overscan on the sides. If the pic-
ture needs widening, connect the at-
tached jumper to connect an extra 47-
puf capacitor across the yoke.

You normally will not have to ad-
just age since it is factory-set. However,
if overloading occurs, you may have to
move the control slightly.

Purity adjustments

Impurity is when, with only one
color gun on, one or more other colors
appear on the blank screen. The first
cure to try is a degaussing (demag-
netizing) coil. Move it about the face
of the tube for a few seconds then re-
move the coil about 6 feet from the
set and turn it at right angles before
turning it off. This prevents a mag-
netic “set” caused by the collapsing
field.
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Adjusting blue de¢ convergence magnet.

If the impurity is still there, turn
down the blue screen. Center-converge
the red and green fields by sliding the
dc convergence magnets in their holders
on the convergence yoke. Now turn up
the blue and center-converge, using both
the sliding magnet and the blue lateral
magnet. The blue lateral magnet looks
something like an ion-trap magnet on a
black-and-white set but do mot move
the whole assembly like an ion trap!
Simply rotate the magnet in its holder.

Now examine each color individ-
ually for posible impurities. If all three
colors are pure at this point, you may
go on to tracking adjustments. If the
fields are still not all pure, turn on the
red and turn down blue and green.
Loosen the yoke clamp. Move the de-
flection yoke back against, but do not
disturb, the convergence yoke, being
careful not to tilt the deflection yoke.

Adjust the two purity magnet
rings (they resemble the positioning
rings of black-and-white sets) to bring
the red area to the center of the picture
tube. Now move the yoke slowly forward
to where there is best red purity, espe-
cially at the edges of the screen, and
tighten the yoke clamp. Again readjust
the purity rings for a pure red field. Re-
check center convergence and check
each color for purity. If necessary, re-
peat yoke, purity-magnet and center
convergence until you have perfect
purity on all three colors.

Special nmote: Purity must begin
and end with good center convergence.
If impurity occurs on opposite sides of

DRIVE CONTROL

. BLUE
DRIVE |

Al

NORMAL
SERVICE
SWITCH

Focus adjustment is easy to get at.

the raster, adjust the deflection yoke.
For impurity on one side or in the
middle, adjust the purity-magnet rings.

Screen color and tracking

1. Slide the NORMAL - SERVICE
switch to SERVICE position (see Fig. 1
for location on rear of chassis). This
disables the vertical circuit and you see
a single horizontal line whose bright-
ness is unaffected by the brightness
control.

2. Turn all *screen” controls fully
clockwise.

3. With a grid shunt box (Fig.
2), determine which of the three colors
produces the dimmest horizontal line.
Adjust the KINE BIAS control until this
dimmest line is just barely extinguished.

4. Adjust the other two screen
controls, one at a time, until their hori-
zontal line is barely extinguished.

5. Return the NORMAL-SERVICE
switch to normal.

6. Tune in a station.

7. Turn the blue and green drive
controls fully counterclockwise. This
should give the picture a brownish tint.

8. Alternately advance the drive
controls until you obtain a normal blue-

HIGH-VOLTAGE CAGE

I

HORIZONTAL
CENTERING

©Focus

T KINE
v BIAS

RED GREEN

h O W
\\—‘

VERTICAL

BE CENTERING

AGC

LSCREEN CONTROLS

Fig. 1—Rear of color chassis showing position of controls.
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Fig. 2—Grid shunt box disables color
picture-tube guns during purity, con-
vergence and gray-scale tracking adjust-
ments.

VERT HORIZ
AMP TILT LEFT RIGHT |
() () ()

R-G DIFF R-GDIFF R-G-3 R-G-2
oolo o
RGMASTER  R-6-4 R-G-
(o) () ()
BLUE  BLUE B2 B-t ;

Fig. 3—RCA convergence panel with se-
quence of adjustment,

white picture. The picture should now
track (colors not change) at all normal
brightness and contrast control settings.

Convergence

There is no great mystery about
making convergence adjustments. You
must have a good dot-bar generator or
its equivalent, but otherwise you need
only common sense and some practice.
Fig. 3 shows the sequenge of adjust-
ments for RCA. Fig. 4 gives the se-
quence for Zenith sets. As we said at
the beginning, make several fast ad-
justments rather than one slow and
careful one, since the controls interact
somewhat.

The crosshatch is used for dy-
namic convergence adjustments. For
vertical adjustments, watch only the
complete vertical center bar, also a hori-
zontal bar about 2 inches from the top,
one about 2 inches from the bottom and
one at the center—but only where they
cross the center wvertical bar (Fig. 5)!

For horizontal convergence, watch
only the middle horizontal bar, also a

TOP BOTTOM LEFT SIDE RIGHT SIDE
e RBG
3 2 10 Tgm HORIZ |

0D "D |0
4 I 1 8 g RBG

OROBORE N
LINES

JOROIKOPN

| ) e

Fig. 4—Zenith convergence panel lay-
out. Note top row of controls for red

and green horizontal lines; second row
for red and green vertical lines.

BLUE
HORIZ |
LINEs I
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vertical reference bar about 2 inches
from the left, one about 2 inches from
the right hand side and the middle ver-
tical bar—but only where they cross
the middle horizontal bar (Fig. 6).

The idea in convergence is to get
good relationship between all the color
lines at these checkpoints. The color
bars need not overlap but should be in
the same relationship. For example, if
one color bar is % inch above the other
at a specific check point, it should also
be % inch above it at the other check
points. Don’t be afraid to jiggle the
controls for the best effect even if it
may not always be in the specific order
—this is especially true in the final
touchup procedures.

Final touchup

After you have completed the con-
vergence adjustments, change the gen-
erator to dots. Carefully center-con-

Jf"APPROX
|
N

—1—CENTER

T?."APPROX

Fig. 5—What to look at in the ecross-
hatch pattern when adjusting vertical
convergence.

transistor
antenna coil

AN EXCELLENT — FERRITE — TRANSISTOR
antenna coil can be built by using a
half-section core from a discarded fly-
back transformer and winding approxi-
mately 28 turns of No. 20 plastic-coated
hookup wire around it as shown in Fig.
1. Any ferrite unit of the two-section
variety is suitable. The most difficult
job is removing the bad flyback coil,

which should pull right off.

Most flybacks come apart from the

coil by unfastening the bolts holding

the assembly and core. Some cores may
have to be tapped gently with a screw-
driver handle to separate the sections.

Start the antenna-coil winding by
securing the first turn with electrical
tape tucked under the next few wind-
ings. Tap the third turn for a low-
impedance ground return — a good
ground at this point makes a surprising
difference—then continue winding until
the last turn is in place on the core
leg (Fig. 1).

It is sometimes necessary to spread
the last few turns from the main body
of the coil to make it track efficiently

| on the low-frequency end of the broad-

cast band when used in a superhet
circuit. The coil turns on the core leg

| provide for this requirement.

Fig. 6—What to look at in the cross- |

hatech pattern when adjusting horizontal

convergence.

verge again (de). Recheck all the
vertical and horizontal adjustments
(dynamic convergence) and then cen-
ter-converge again!

Color-killer adjustment

Tune in a normal black-and-white
picture. Adjust the fine tuning for
sound bars then back up until they
just disappear. Turn the color control
full on. Adjust the color-killer control
(inside shaft of vertical hold control)
until the colored snow barely disap-
pears. Recheck to see that screen color
and tracking is still OK.

We especially want to thank Carl
Babcoke, service manager of RCA Dis-
tributing Co. of Kansas City, for a
great deal of help in the preparation
of this story. END

www.americanradiohistorv.com

Ferrite antenna coils and loopsticks
can be critical in operation and final
adjustment, so it is recommended that
the constructor do a little experi-
menting with his coil to suit the par-
ticular setup involved.

3RO TURN TAP

START Fig.1

TAPPED ON 3RD TURN

ll AT
'! Lil
70 TRANSISTOR
h360uuf STAGES
1
Fig.2

Using a 1N64 diode as a simple de-
tector (Fig. 2), a transistor af circuit
with two 2N107’s, a 1.5-volt penlight
cell and a mighty sad pair of ear-
phones, I was able to separate and
really enjoy reception from four local
stations. Volume was more than ample
and comparable to anything using
vacuum tubes.—George D. Philpott
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PRECISICN  SATEL-
LITE TRACKING from Bell
Telephone satellite station in An-
dover, Me., will dzpend on accu-
racy of this %0-foct wheel (right).
Machined to greatex precision than
a wheel for a fine waich, it weighs
in at 40 tons, will te used to rotate
a large antenna fos experiments in
satellite cormmumic uons.

TUBELEX: ELEC-
TRON TUEE (kft has no en-
velope. Developed by ITT for use
in spacecraft or satellites where
there is no air, the envelope is not
necessary. The particular unit
shown here is a windowless multi-
plier phototube. A conventional
tube of the same type is on the
table.

CORONA HUNTER uses ultrasonic “gun” to check
high-voltage transmission line for electrical leakage. Corona pro-
duces high-frequency sonic waves which are received by the
Westinghouse instrument and made audible through electronic

TELESCOPIC TV EYE gets once-over from tweo
Scounts. This unit is a model of the RCA TV camera caried
aboard each Ranger space vehicle. Peeping through a specially
designed telescope, it will take detailed views of the moon’s

circuitry. Telescopic gunsights on the wunit pinpoint corona sources. surface.

Loudspeaker is built into gunstock at ear level.
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I HAVE A VERY THIN FACIAL SKIN AND
a wery stiff beard. Consequently, prac-
tically every day I cut myself with my
razor; then I have to use alum and
styptic sticks to repair the bloody dam-
age. This can become very annoying
over the years.

Well, you might ask, why not use
an electric shaver? A good question,
but I have tried many and found them
wanting, particularly with my heavy,
stiff beard. None of them give me the
clean, close shave I demand.

I began to think deeply for a
long time, and study the entire razor
subject from A to Z because I hecame
convinced that there must be something
better than present-day razors. Well,
there is.

A few years ago I read in a Rapio-
ELECTRONICS editorial a piece that im-
pressed me greatly. This was the Au-
gust, 1957, issue and the story was en-
titled ‘“Electronmechanics” (Page 29).

It pertained to a newly-issued
patent by R. H. Steigerwald (Patent
2,793,281; May 21, 1957). The device
is chiefly a cathode-ray oscilloscope
(CRO) generating powerful cathode
rays. Says the editorial:

“It uses the kinetic energy of a con-
centrated electron beam to drill fine holes of
the unprecedented order of 0.1 millimeter.
Yet these microscopic holes can be drilled
in the hardest materials, such as steel,
stone, glass, tungsten (and its carbides),
molybdenum, and even diamonds!

“Using the same means, unbelievably
fine holes with a diameter of only .001
millimeter can be drilled in these same sub-
stances in times measured in seconds. Nor
are the holes drilled through thin foils.
They have a depth of several millimeters.
Also, the holes can be drilled conically, if
desired.

“While the term ‘drilling’ is con-
stantly used in the description of the inven-
tion, it should be noted that the drilling
is actually done by heat. Therefore, it must
be called a thermomechanical means.”

This gave me the fundamental
idea for my Electronic Razor. 1 have
worked on it intensely for several years,
and 1 have it perfected now. It will be
ready for the market shortly.

Now, as all CRT technicians
know, cathode rays are generated only
in an evacuated tube. Hence all CRT's,
particularly those that generate power-
ful streams of rays, do so only in a
high vacuum. Thus the glass wall of a
TV cathode-ray tube absorbs practi-
cally all cathode rays.

Up to now, cathode rays could not
be projected in a satisfactory manner
into the atmosphere, that is outside of
a cathode-ray tube.

I experimented with various thin,
metallic “windows”, like those of a
Lenard tube, from which the cathode
rays would emerge, but none proved
satisfactory. Such windows were of
course very small, usually less than %
inch in diameter, just large enough to
let the cathode rays through. But, as
I discovered, the electron stream
was largely absorbed by the metallic
window.

Finally I started to work with
semiconductor windows, and that

*Institute Radiation Engineers.
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NEW-electronic

No moving parts

razor

and no razor burn

By MOHAMMED ULYSSES FIPS, IRE*

FOCUS ELECTRODE TO 19.5V

FROM ?Wﬁy

FROM HV

-
19.5V
TOP VIEW
FROM SWEEP
OUTPUT STAGE
SIDE VIEW
$-33 SEMICONDUCTOR WINDOW
FRONT VIEW CRT DETAIL
Fig.

www.americanradiohistorv.com

1—Three views of the special CRT plus a schematic representation.
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Fig. 2—This simple sweep cireuit directs the sheet beam of the CRT across the

screen.
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Fig. 3—Power supply for the razor.
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When on-off switeh is closed,

g _Lwd

razor operaites

at maximum power to handle tough bheards. Depressing the medium button reduces
high-voltage applied to the CRT, and reduees intensity of the electron beam for
medium beards. Depressing the low button reduces high voltage further for light

beards or sensitive skin.

proved to be the solution of the prob-
lem. I tried silicon, germanium and
others, but the ideal proved to be what
is now technically called S-33, a combi-
nation of refractory semiconductors. It
really is what I call a semi-conductor
alloy. It has a very high melting point,
is hard and refractory, and makes the
ideal window in that it passes a very
high percentage of the powerful cath-
ode rays. For obvious patent reasons,
the actual specifications and composi-
tion of S-33 and its manufacturing
processes cannot be divulged here.

If the thickness of the S-33 win-
dow is chosen carefully, the cathode
ray stream that issues from S-33 will
not cause burns on the skin for the
following reasons.

The window shape as shown in
diagram Fig. 1 is rectangular, about
1/16 inch high by one inch wide. Be-
cause the cathode ray rapidly sweeps
from side to side over the full 3g-inch

The eompleted electronie razor.
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arc of the window, and because the
whole razor sweeps over the face, too,
the cathode rays can remain over only
any one point on the face for a small
fraction of a second. This, however,
suffices to burn off the whisker protrud-
ing above the skin, cleanly and effi-
ciently.

Note particularly that as in all
safety razors, there are metal safety
shields on both long sides of the CRT.
They extend a fraction of an inch ahead
of the face of the CRT and prevent the
“razor” from coming too close to the
skin.

As the burning effect of the elec-
tron stream is confined to about % inch
from the surface of the window, the
metal shields keep it from harming the
underside of the nose, lips or ears. This
effect, as already stated is due to the
corvect thickness of the S-33 window.

In practice, the electronic razor
gives the fastest shave of any known
razor. You go over the face only once,
so rapidly that the average ‘shave”
takes only about 8 to 10 seconds! Then
you use the usual after-shave lotion—
that is all.

I predict that in time the electron
razor will supplant all present-day
1razors.

For fuller explanation of the tech-
nical details of the new razor, sec the
illustrations in Figs. 2 and 3.

& ES k

Because all the research on my
new razor had been done in my elabo-
rate laboratory at home, none of my
co-workers and editors knew anything
about my invention—Ileast of all the Big
Boss in the front office, who has the
habit of sticking his nose into every-
one’s affairs.

Thus,
after lunch,

a few weeks ago, right
when the illustrious Big

WWW.americanradiohistorv.com

Man—we actually call him Bignose—
was smoking his 7-inch cigar, I went
in to see him with my perfected model
of the electronic razor.

I explained the principle to him
in a few sentences, and as I could see
that he hadn’t shaved that morning, I
invited him to try it out. On his agree-
ing, I plugged the cord in the outlet
behind him, and he proceeded to
“shave.” He did it in 10 seconds flat
on my pocket stop watch. He evidently
liked it, since he smiled one of his rare
grimaces.

He even offered me a high price
for my illustrated article and its sole
publishing rights. He was in a rare
mellow mood.

Suddenly his face contorted into
dark clouds, and lightning flashed from
his black, beady eyes.

He slammed his lit cigar fero-
ciously onto his glass-topped desk,
which instantly caused a beautiful pat-
tern of fireworks and shredded cigar
particles.

Then he yanked the plug from its
outlet and smashed the only model of
my electronic razor on the hardwood
floor, where it created a far from beau-
tiful pattern as all the smashed com-
ponents flew in every direction.

His face an apoplectic blue-red,
he now bellowed: “Fips, you . . . you
vacuum-brained nogoodnik
what are you trying to do to me? You
know that I own thousands of shares
of Hemington and Schlick Razor com-
panies! Don’t you know that that in-
sane contraption of yours will ruin all
razor companies and me, too? Out of

my sight, you . . . you electronut!”

With that he took me by the coat
collar and propelled me from his office.
Here I collided with the cashier, who
was on his rounds distributing the
weekly paychecks. He handed me my
check as I sailed past him.

Still stupefied from my unexpect-
ed treatment by the boss, my eyes
scanned the top of the check. It read:
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“My new arm tracks fine, but the record
keeps falling off the turntable.”

RADIO-ELECTRONICS


www.americanradiohistory.com

CAN YOU SOLVE THIS®

20

4.

solve your problems with

Kirchhoff’s Laws

By JOHN COLLINS

CAN YOU SOLVE THE BRIDGE PROBLEM IN
Fig. 1?7 It will probably give you trouble.
Why? Because most radio men are
thoroughly familiar with Ohm’s law
but have little more than a nodding
acquaintance with Kirchhoff’s laws.
This is unfortunate. Kirchhoff extended
Ohm’s theory, and his method makes
it easier to analyze complicated cir-
cuits like the bridges, filters and
impedance-matching networks so com-
mon in radio and electronies. So the
technician who ecan apply Kirchhoff’s
method has a leg up over one whose
knowledge stops with Ohm,

Kirchhoff’s laws themselves (there
are two) are pretty self-evident:

1. The sum of the currents flowing
into a junction is equal to the sum of
the currents flowing out of it.

2. In any closed circuit, the sum of
the voltage drops is equal to the applied
voltage.

Fig. 2 illustrates these concepts,

In applying Kirchhoff’s laws to net-
work problems, follow these rules:

1. A separate current is assumed for

CAN YOU SOLVE THIS ?

Ly=2
a0
-
1ov
-
2,
11

Fig. 1—This typical bridge circuit looks

rcally hard to calculate when unbal-

anced.
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It's simple to figure out networks
that look hopelessly complicated

each closed circuit, or “loop,” and is
called its “loop” current. (Since the
bridge cireuit in Fig. 1 has three closed
circuits, three loop currents are needed
for the solution.)

2. In a given loop, the IR drops
caused by its loop current are always
positive.

3. In a given loop, the IR drops
caused by the current from an adjacent
loop may be either positive or negative,
depending on whether the direction of
flow is the same or opposite to the
direction of the loop current. (Don’t
worry if you don’t understand this; it
will become clear from the examples
that follow.)

4, A voltage source is given a posi-
tive sign if its polarity is such that it
aids the loop current—that is, if the
loop current flows from negative to
positive in the external circuit. It is
negative if it opposes the loop current.

A practical example

The above rules are logical conse-
quences of the two laws of Kirchhoff.
To demonstrate how to apply them to
practical circuits, we will start with an
analysis of the series-parallel circuit
shown in Fig. 3-a. Since there are two
loops, we begin by assuming two cur-
rents, I. flowing through loop A and

Tq

o MA~
1 I Rg
— ’ EE Rb
i T
Tp=lg+1p E:1Rg+ IRy

KIRCHHOFF'S IST LAW KIRCHHOFF'S 2ND L AW

Fig. 2—Kirchhoff’s two laws illustrated.
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I, through loop B. There is nothing in
the rules about the direction of the
assumed currents. We have shown both
flowing in a clockwise direction simply
as a matter of choice.

Loop A is redrawn in detail in Fig.
3-b, so that we can concentrate on the
factors in that loop without being dis-
tracted by the rest of the circuit. I. flows
through both the 2-ohm and 6-ohm
resistors, producing IR drops of 2I.
and 6I.. Since I. is the “loop” current,
both these IR drops are positive, accord-
ing to Rule 2 above. However, I, from
the adjacent loop, also flows through
the 6-ohm resistor. Since its direction
is opposite to 1., it causes a negative
IR drop, —61:, in accordance with Rule
3. The polarity of the battery is such
as to aid I. and hence, by Rule 4, it is
given a positive sign.

‘i__ la 20
=~ LooPA
r
Hi2v i
A
T‘ 60 L°B°" 30
a

]
LOOP A
1- Iol ZQl LooP B
T Ig
2y - le 1.,* 1q
=) Ial
+ le
60
]
b g

Fig. 3—How Kirchhoff’s laws are applied
to a simple series-parallel circuit.

57



www.americanradiohistory.com

Putting all these facts together, we
can now write the equation describing
loop A:

2I. + 6I. — 61, = 12 (A)
When the two terms involving I. are
added, the equation becomes:

81. — 61, = 12 (A)

We next examine loop B, as redrawn
in Fig. 3-c. You will observe that I,
the so-called “loop” current for loop
B, flows through both the 6-ohm and
the 3-ohm resistors, creating two posi-
tive IR drops, 6I. and 3I., (Rule 2).
Since I. flows in the opposite direction
through the G-ohm resistor, it produces
a negative IR drop, —6I., (Rule 3).
Finally, since there is no battery or
generator in the circuit, the IR drops
are equal to zero.

Expressing these observations as an
equation, we write:

—61, + 61, + 3, =0 (B)

We add the two terms involving I,
and the equation becomes:

—6I. + 91, =0 (B)

We now have two equations with two
unknown quantities, I. and I.. Any
number of values can be found for I.
and I, that will satisfy either equation
taken by itself. Equation B, for exam-
ple, can be solved with any of the

following sets of values: I. = 3,1, = 2;
=6, L, =4; L, =9, L = 6; I. =12,
I, = 8; etc. However, only one set of

values will satisfy both Equation A
and Equation B. Since both must be
considered at the same time to find
this single solution, they are called
“simultaneous” equations.

Simultaneous equations are solved by
adding or subtracting them in such a
way as to obtain one equation with one
unknown. The first step is to modify the
equations by multiplying or dividing
them so that a term in one becomes
identical with a term in the other. As
long as each of its terms is multiplied
or divided by the same number, the
equality of the equation is not changed.

To illustrate, we first divide Equation
A by 2, and obtain:

4I, — 3L, = 6 (A)

Next, we divide Equation B by 3,
obtaining:
—2I.+ 3w =0 (B)
Then we add the two equations:
4, — 3, = 6 (A)
—2I,+3I,. =0 (B)
21, =6
s =8

1, is obtained by substituting the value
found for I. into either of the original
equations. If we substitute 3 for L. in
Equation B, we obtain:
(—2%x38)+3L=0
—6+3l,=0
3, =6
In=2
To prove the answer, you can sub-

L

i
EI2V
4

;

Fig. 4—Solution of the Fig. 3 problem.
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Fig. 5—Kirchhoff’s laws work both ways.

stitute 3 for 1. and 2 for I. in Equation
A. Since they are simultaneous, both
equations are solved by the same set
of values.

The final solution is obtained by going
back to the original problem and filling
in the values we have found for the cur-
rents, adding or subtracting them as
necessary where more than one current
flows through a branch of the circuit.
The result is shown in Fig. 4. I., a cur-
rent of 3 amperes, flows through the
2-ohm resistor; I, a current of 2 am-
peres, flows through the 3-ohm resistor,
and 1 ampere, the difference between
I. and I, flows through the 6-ohm vre-
sistor.

It's hard to go wrong

In the foregoing example, current
flow was in the direction we originally
assumed. In more complicated circuits
it is not always easy to tell beforehand
which way the current will flow through
a particular branch. Before leaving this
example, therefore, let’s see what would
happen if we had guessed wrong on the
direction of current flow and had as-
sumed I, to flow counterclockwise, as
shown in Fig. 5.

With the detailed diagram in Fig. 5-b
before us, we write the equation for
Loop A:

2L + 6I. + 61, = 12 (A)
You will notice that this is identical
with the equation we previously found
for loop A, except that the voltage drop
caused by I now has a positive instead
of a negative sign. This is because Iy

===

N
I

Fig. 6—In fact, they work three ways.
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now is assumed to flow in the same
direction as I. through the 6-ohm resis-
tor, and Rule 3 applies. Adding the two
terms involving I. and dividing the en-
tire equation by 2, we obtain:
41, + 3L, = 6 (A)
Referring to Fig. 5-¢, we write the
equation for Loop B:
61. + 61, + 31, = 0 {B)
This equation is the same as in the
original example except that the IR
drop caused by I. in the 6-ohm resistor
is now positive, since I. is now assumed
to flow in the same direction as I..
When the terms involving 1. are
added and the entire equation is divided
by 3, we obtain:
21, +3Is = 0 (B)
We then eliminate I» by subtracting
the two equations:

41, + 31, = 6 (A)
2, + 81, = 0 (B)
2l. =6

1.=3

I, is found next by substituting 3 for
I. in either of the equations. If we sub-
stitute in Equation B, we obtain:
(2X3) +38L=20

6 +3l,=0
3L, = —6
In = —2

A negative sign in the solution means
that we have assumed current flow in
the wrong direction, and that it actually
flows in the opposite direction. In other
words, our assumption that I, flows
counterclockwise is false, and it actually
flows in a clockwise direction. If we
make this correction, we wind up with
the same result as in the original solu-
tion, even though we started with a
false assumption.

The fact that answers are always
correct, no matter what preliminary
assumptions are made, is one of the
more attractive features of the Kirch-
hoff technique. At the risk of working
this example to death, let’s try one more
set of assumptions, as shown in Fig. 6.
We again assume that both I. and I,
flow in a clockwise direction, but this
time we assume that I. takes the long
route, though the 3-ohm resistor.

The details of loop A are shown in
Fig. 6-b. Observing the rules previously
stated, we write the equation for that
loop:

21, + 8I. + 3L, = 12 (A)

5I. + 3L, = 12 (A)

Referring to Fig. 6-¢, we next write
the equation for loop B:

31;\ + 611, + 31, = 0 (B)

31, 4 91, = 0 (B)
Equation B is then reduced by dividing
it by 3, and we obtain:

I. +3L,=20 (B)

The solution is completed as in the
previous examples, by subtracting the
two equations to eliminate I, and thus

Fig. 7—Fig. 6’s way of getting the an-
swer.
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Fig. 8—Back to the bridge circuit.

find the value of I.. That value is then
substituted into either of the first equa-
tions to obtain the value of I,. This pro-
cedure yields I, = 3, I, = —1.

The negative value means that I,
actually flows counterclockwise. The re-
sult is illustrated in Fig. 7. I. flows
downward through the 2-ohm resistor,
and I. flows downward through the
6-ohm resistor. In the 3-ohm resistor,
the current is the difference between
I. and I, or a current of 2 amperes in
a downward direction. So the final solu-
tion is the same as in Fig. 4, even
though we started with a different set
of assumptions.

The several other possible combina-
tions will all give the same answer—
you can’t go wrong!

Solving a real problem

The real benefits of the Kirchhoff
method show up in problems that are
hard to handle with Ohm’s law. Now
that we are familiar with the ground
rules, we can tackle the bridge circuit
of Fig. 1. It is redrawn in Fig. 8 to
show the three loop currents needed for
the solution and to provide detailed
drawings of the individual loops. We
can write the equations easily:

5I, — 2I, — 3I. = 10 (A)
—2I. + 8y — 2I. = 0 (B)
—3l. — 2L 4 6I. = 0 (C)

No matter how complicated a circuit
may be, it is easy to write the equations
describing it. Solving the equations can

Fig. 9—Kirechhoff’s laws make this as
easy to solve as the simpler circuits.
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be harder. When there are only three
equations, it is not hard to combine, say,
the first and third to eliminate one un-
known, and then the second and third
to eliminate the same unknown. This
will leave two equations with two un-
knowns, which can then be solved as in
the previous examples.

Multiplying the first equation by 2
and adding it to the third equation:

101, — 41, — 6I. = 20 (A)
—38L, — 2L, + 6I. = 0 (C)
7L, — 61, 20 (AC)

The second equation is then multi-
plied by 3 and added to the third:

—61. + 241, — 61. = 0 (B)
—8L — 2L, + 6L. = 0 (C)
—91, + 221, 0 (BC)

We now multiply Equation AC by 11
and Equation BC by 3 and add them:

771, — 661, = 220 (AC)
— 271, + 661, = 0 (BC)
50I.  — 220

I.= 44

By substituting 4.4 for I. in either
equation AC or BC, we find that I, =
1.8. Similarly, by substituting the val-
ues found for I. and Iy in any of the
original equations, we find that I. —
2.8.

We get the final solution by going
back to the circuit diagram and filling
in the values for the currents, adding
or subtracting them as necessary. The
result is shown in Fig. 9.

If you want to experiment, you can
assume different directions or paths for
the currents. In any case, you should
get the same result.

The ahove examples involve only re-
sistance. Kirchhoff’s method works just
as well with impedances in ac circuits.
In such problems, the instantaneous
current at some part of the cycle can
be used to establish direction. Once you
have mastered the mechanics, you will
find Kirchhoff’s laws useful in analyz-
ing a variety of ecircuits that don’t
respond to other methods. END

Variable Time-Constant Ave

THE usual AM-broadcast or all-wave

receiver has an ave circuit similar to
that shows in Fig. 1-a. The rate at
which the varying ave voltage decays is
determined primarily by the product of
R1 and C1, and to a lesser extent by R2
and C2. The product of R1 (in meg-
ohms) and C1 (in uf) gives the ave
time constant system discharge in sec-
onds. For example, if R1 = 0.5 meg-
ohms and Cl1 = .05 ¢f, TC = .025 sec.

Ordinarily, the set designer selects
a combination of R1 and C1 which is a
compromise of several factors. If the
time constant is too fast, the ave voltage
will vary with the audio modulation of
a signal, rather than with carrier
strength, causing distorted reception.
If the time constant is too long, tuning
is difficult. When tuning across a strong
station, a large ave voltage is developed,
but because of the long time-constant
it takes an appreciable time to decay.
As a result, the receiver may be insen-
sitive for an appreciable time after
tuning past the strong station. Another

disadvantage of teo long a time con-
stant is the inability of the ave voltage
to follow rapidly fading signals.
Ideally, the time constant should be
adjustable so that the operator can
select the one best suited to the signal
being received. A variable time con-
stant can be added to existing ave sys-
tems by making either R1 or C1 vari-
able. Fig. 1-b shows a circuit where R1
is varied, giving continuous variation
of the time constant over a wide range.
Fig. 1-c varies C1, using a three-posi-
tion switch. Of course this does not pro-
vide continuous variation but is de-
sirable where R1 cannot be increased
in value because of possible damage to
controlled tubes of high mutual con-
ductances. In no case should Rl be
made less than about 470,000 ohms.
As a general rule of thumb, the longer
time constants are preferable when
listening to music programs, particu-
larly on good-fidelity receivers. The
shorter time constants are more useful
where fading is common. END
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SERVICE
CLINIC

Conducted by
JACK DARR

SERVICE EDITOR

electronics with their problems.

This column is for your service questions. We answer them free of charge and your name
and address will be kept confidential if you wish. The main purpose is to help those working in

We've changed our target a little and are no longer restricted to TV. Radio, audio and
industrial electronics problems are also grist for the mill. All letters get a prompt individual
answer and the more interesting ones will be printed here. So if you have a service problem,
send it here. We'll do our very best to help you solve it.

THE DESIGN OF A TV SET CAN RESULT IN
troubles for the TV technician. This
turns up mostly in the smaller and
cheaper sets, but also crops up every
now and then in the better makes. If the
set designer has a tendency to overdrive
his tubes, for economy, especially in the
sweep circuits, their life is shortened
greatly, and the resulting troubles are
often blamed on the technician.

This can be avoided by checking
the operating constants carefully every
time one of these sets is serviced. Check
plate currents on horizontal output
tubes. If they are not within limits,
see that they are before you return the
set. For instance, if a 6BQ6 tube is
used in the horizontal output stage,
with a plate current of more than 100
ma, its life will be very short. If the
width and high voltage are not right
after this current has been reduced to
proper values, replace the 6BQ6 with
a 6DQ6. This tube is electrically equiv-
alent to the 6BQ6 but will withstand
as much as 140-ma plate current. It is
also very useful for getting that last
inch of width on some sets.

The 6W4 damper used in many
older sets usually breaks down between
the heater and cathode. These sets often
have a highly insulated separate wind-
ing on the power transformer for the
6W4 heater. Heater and cathode are
tied together at the socket. Unless the
transformer has developed shorted
turns in the damper heater winding,
replacing the tube with a 6AX4 and
cutting the tie between heater and
cathode will cure the trouble. If the
heater—cathode peak voltage is very
high, use a 6AU4 to replace the damper.
The only difficulty with this is the
6AU4 heater current. It needs 1.8
amperes as compared to the 1.2 amperes
of the 6W4 and 6AX4. In a transformer-
supply set, the power transformer will
usually handle the added 600 ma with-
out overheating. In series-filament sets,
only tubes with the same current drain
can be used.

The 6SN7 is used in quite a few
sets as both vertical oscillator and out-
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put. If it gives trouble, try replacing it
with a 6BL7. This tube is electrically
identical, but has a higher output. If
the tube is a 6BL7 to begin with, use a
6BX7. It is also identical to the 6SN7,
but has more output than the 6BL7.
If the set used a type 6BX7 originally,
and still has short tube life and in-
sufficient height you may be up the
proverbial river. This actually happened
to one well known manufacturer. The
only cure was to write the manufac-
turer. He provided special 6BX7 tubes
culled from regular production tests as
being especially hot. They were marked
with a big X of yellow paint.

In some special cases (we don’t
reconmmend this as everyday procedure)
if the set’s value warrants it, circuits
may be worked over to use a different
tube type entirely. For example, it
might be possible to replace the vertical
output transformer and use a 6CMT7T or
6CS7 to replace a 6BL7. This is emer-
gency procedure and should be used
only if proper replacement parts are
not available. We wouldn’t recommend
trying to redesign every TV set that
comes along.

Low contrast

The contrast control on a Philco
E3084 doesn’t have enough range. I
can’t get enough dark and light in the
pictures, only « slight change. I've
checked all voltages, resistances and the
wge. Brightness good, sounds good.—
R.A., Olean, N.Y.

In some circuits, contrast control
doesn’t have the range of the standard
video-output cathode type, which should
run from a very pale picture to an al-
most completely burned-out one. This
set has a sort of combination. It works
with the age and the video amplifier
bias. It doesn’t have the range of some
other circuits.

Check video if alignment and the
trap circuits in the video amplifier. The
video amplifier should have a gain of
over 25—4 volts peak to peak on the
grid and 115 volts peak to peak on the
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plate. Loss of gain here affects contrast.
Aside from the GAWS8 tube, another
possibility would be leakage in the
printed-circuit board between the con-
trast control and the sync separator
grid.

Intermittent high voltage

I’'ve a Philco 52T-2259 in the shop
with tntermittent high voltage. If I pull
the cap off the second anode and put it
back, the high wvoltage comes on. Some-
times it will go for days before the
picture goes. Everything in the high-
voltage system checks out good when
it is working. Could it be the picture
tube?—C. Z., Hillside, N. J.

Yes, it could, but it is a remote
possibility. I'd check a few other things
first.

This Philco uses a voltage-doubler
system in the high-voltage supply. The
plate of the 1X2 doubler is returned to
the heater of the 1B3-GT through a
pair of special high-voltage resistors,
2.5 megohms each. Either or both of
these could be the cause of the trouble.

The most likely suspect would be
a corroded connection on the coupling
capacitor (from the plate cap of the
1B3-GT to the plate cap of the 1X2) as
this was quite common in this chassis.
If it is mounted in spring cups, clean
these well with sandpaper and tighten.
Check the resistors by replacement. Be
sure to get the correct resistors; these
are special high-voltage types! Stand-
ard 2.5-megohm resistors will not hold
up in this circuit as many technicians
have found out to their sorrow. Philco
distributors should have them in stock.

The originals had a bad habit of
burning in two right across the middle.
They were molded carbon resistors, and
the hairline break was often very hard
to spot. Check the sockets on the two
rectifier tubes for signs of green corro-
sion on the heater connections.

I believe I would check the picture
tube carefully on a good picture-tube
tester before doing anything drastic in
that department.

Clipped capacitor

Ina Tele-Tone TV-357 chassis, the
.0022uf capacitor between the plate of
the 6W4 damper and the accelerator
grid of the picture tube has been clipped
out. What is its purpose? The set seems

FLYBACK
1 StwiotH ! !
i e
! .0022

5. 100K

6W4-GT
DAMPER

3
Li

33K

260V
‘ 027
HORIZ | ] —90V
LIN
035

Fig. 1—Clipped capacitor is the .0022¢f
unit. It was part of the horizontal blank-
ing network and should be reconnected.
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to work all Tight without it.—M. R.,
New Hyde Park, N. Y.

This .0022 capacitor in Fig. 1
was part of the horizontal blanking
circuit. It and the 100,000-ohm resistor
in series fed a pulse (spike) to pin 10
of the CRT. This helped eliminate
horizontal retrace lines, shadowing from
the left, etc. As long as your horizontal
oscillator stays right on the nose, you
might not notice any difference in the
set’s performance. If you do replace it,
be sure to use a high-voltage unit as it
must withstand the high pulse voltage
that will be applied to it.

What value

What is the value of the screem
dropping resistor on the horizontal out-
put tube of a Tele-King 8122 It looks
like a 10-watt resistor, but it's made of
plastic without any identifying marks!
I can’t find a schematic for this set.—
J. M., Glendale, N. Y.

I couldn’t find a listing in any
data services for this chassis. How-
ever, my transformer catalogues and
similar sheets show the flyback and
other parts the same as a “712,” which
is listed in Rider TV-4 and Sams 88-12.
These ought to be close enough to give
vou the data you need.

Size of the screen resistor varies
with the B-plus voltage applied to it.
Fig. 2 is a chart that shows the proper
screen voltages and gives you the
correct amount of screen dissipation.
If dissipation is too high, the result is
excessive current drain through the
horizontal output tube, overheating the
flyback and causing short tube or fly-
back life. Always check the screen volt-
age when a horizontal output tube or
flyback is replaced. This also applies
whenever changes are made in the
horizontal output circuit which could
affect the current drain through the
tube.

You can measure current directly
by breaking the circuit and inserting a
milliammeter. If you don’t have a milli-
ammeter handy, read the voltage drop
across the resistor, measure the resist-
ance and calculate the current. The
proper screen current for the 6BQ6
should be about 12.5 ma. Now use the
chart in Fig. 2. If the operating point
comes out ahove the line you're dis-
sipating too much wattage. Lower the
operating point by either increasing the
value of the dropping resistor or tapping
it on to a lower-voltage source in the
B-plus supply.

This procedure will lower total
wattage dissipated by the tube, cool the
flyback, and usually result in better
operation all around. Sometimes it will
even increase width and high voltage.

16- to 2l-inch conversion

Can I convert a Philco 50-T1630
chassis from its present 16AP4 picture
tube to a ?70° 21-inch tube. Since it has
a voltage-doubler high-voltage circuit,
I ought to have enough high wvoltage.—
W. B., Montelair, N. J.

You can make this conversion
OK. I'd recommend a tube such as the
21EP4, which is easy to sweep, and
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Fig. 2—Screen dropping resistanee chart for 6BQ6 horizontal output tubes. To
use the chart, measure the resistance of the screen dropping resistor. Be sure you
get an accurate measurcment and that a shunt path isn’t throwing you off. Then
measure the voltage drop across the screen resistor. Now draw a vertical line, on
the chart, from the resistance value you measured straight down. Also draw a hori-
zontal line from the voltage seale on the left side of the chart. Use the voltage drop

you measured.

If the lines intersect above the diagonal line, the screen is dissipating too much
power. If they meet on or below the line, everything is OK.

calls for only 12 kv, which is the same
as your present 16AP4. Aside from
nechanical troubles in mounting the
tube, your present sweep circuits should
work, provided they are all cleaned
and put in first-class shape.

Hula-skirt wiggle

Can you help me with this prob-
lem? The complaint is an undulating
waviness of the picture, like a Hula
girl's grass skirt! Also, I've got a hori-
zontal drift. The frequency of the undu-
lations is mot comstant, but varies at
about 5 seconds per cycle. The drift can
be corrected by resetting the horizontal
hold about once every 15 to 30 minutes.
I'm told this condition has existed ever
since the set was purchased in 1952.—
F. M. S., Philadelphia.

This is an interesting complaint,
if nothing else! However, it should be
curable. Check the two 470,000-ohm
resistors across the 6AL5 horizontal
phase discriminator, preferably by re-
placing them. Be sure that the replace-
ments are exactly equal in value. Check
the 6AL5 for equal emission of both
diodes and replace it if the inequality
is more than about 5%.

Realign the horizontal phase dis-
criminator transformer, according to
standard procedure. If you don’t have
that handy, here it is:

Tune in a picture and adjust the
bottom slug on the transformer until
the blanking bar moves to the right. If
your ripple or wiggle shows up at this
time, turn the slug clockwise until it
straightens up. About % inch of screw
protruding from the bushing is con-
sidered a normal adjustment.

Now, turn the horizontal hold con-
trol counterclockwise and adjust the
top slug until the picture falls back
into sync. Check by turning the hold
control clockwise, then snapping the
tuner off-station and back again. The

picture should come in and straighten
up all by itself. Turn the control coun-
terclockwise and repeat. You may not
have quite a full turn of adjustment on
the control, but if the picture will come
in by itself with the control in the cen-
tral 250-275° of its rotation it is work-
ing fine.

While you’re at it, check elec-
trolytic capacitors connected to the
horizontal oscillator circuit. Watch out
for high power factor and low capaci-
tance. If this condition has existed ever
since the set was bought, you may find
a filter capacitor someplace in the cir-
cuit whose value will have to be in-
creased. Using a scope, check the B-
plus supply circuits around the oscilla-
tor and phase comparer for any signs
of horizontal (or vertical) frequency
ripple. If excess ripple is found, add
more capacitance until it is eliminated.

Vertical jitters

I have a Crosley 426 chassis, a
17-inch portable, with wvertical jitter.
Fellow technicians say that this is a
design weakness. Do you know of any
modifications that can be made to in-
crease the stability?—R. D., Cincinnati,
Ohio

From the frequency of similar
complaints on this chassis, your friends
may be right. The most likely suspect
is the little PC network between the
6U8 sync amplifier and the vertical
oscillator grid (Fig. 3). The Crosley
part number is 157812-1, but it seems to

(Continued on page 64)

[ 1
FROM 6U8 || 22K .005 10K |3 BLUE WIREON
SYNC AMPL |

YYY | VERTOSC
PLATE | 005 | TRANS,VERT
L I | HOLD CONTROL

Fig. 3—This PC unit in the Crosley 426
may need replacement if the complaint
is vertical jitter.
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THE MOST ADVANCED

STEREO TUNER KIT AVAILABLE

Here's the kit tuner you've asked for, the
Heathkit AJ-41! AM, FM or Stereo FM
Multiplex. Self-contained with Multiplex
Adaptor built-in! New FM squelch circuit
hushes between-station noise. Stereo In-
dictor light shows when FM station is
broadcasting stereo. Separate tuning meters
for AM & FM. Broad-band circuitry,
Cathode follower outputs. Preassembled
tuner, prealigned coils, circuit boards.

Kit AJ-41, no money down, $11 mo...$119.95
Assembled AJW-41,$18 mo.. . ........... $189.95

i

' I|§ ll New 9-transistor
i CITIZENSBAND
s WALKIE - TALKIE The World at your Fingertips—only $24.95

—Covers 140 kc to 18 mc in 4 bands to re-

Superheterodyne re: =
ceive aircraft, broadcast, amateur, police, Powerful SSB mobile AMATEUR

ceiver—crystal-controlled transmitter;

built-in squelch and noise-limiter; port-
able-battery powered; 1-3 mile operating
range; easy circuit board assembly. 2 ibs.
Kit GW-21, ... $44.94 each, $84.95 a pair

New miniature HI-FI SPEAKER SYSTEM
—~AS-81 Series—65-14,500 cps response
from 6” woofer and 3" tweeter in factory
assembled cabinet just 10" W x 614" H x
6% D. Available wal.,, mahog. or unfin.
from $17.50

and foreign stations. Regen. circuit; trans-
former isolated.
Kit GR-81, no money down, $5 mo. $24.95

Step saving WIRELESS INTERCOM—No
more connecting wires between stations,
just plug in nearest outlet; works with units
on same power line. All transistor circuit;
built-in AC power supply. “All-master’
system, any station may originate a call.
Standby squelch circuit. Overload diode.
Indicator lights. Beige color.

Kit GD-51-2 (pair) no money down,

WWW.americanradiohistorv.com

TRANSMITTER and RECEIVER—Com-
plete SSB facilities! 90 watts, 80 through
10. Loaded with extras for top performance
—easy assembly—convenient operation!
Kit HX-20 . .. $199.95; HR-20 . . . $134.50
GH-12 Mike lllustrated. ............ $6.95

ELECTRONIC TACHOMETER for in-
boards, outboards or cars—Transistor
circuit; dual range, 0-4000 & 0-8000 rpm,
switch-selected; usable with coil-distribu-
tor or magneto systems; price to be an-
nounced.

RADIO-ELECTRONICS
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TWO NEW HEATHKIT
TUBE TESTERS AND MODERN
TUBE DATA SUBSCRIPTION SERVICE

TUBE CHECKER IT-21: Suc-’
cessor to famous Heathkit TC-3. Tests all
tube types including new compactron, nu-
vistor, novar and 10-pin types! Built-in roll
chart. Individual tube element switches. Tests
for quality, shorts, leakage, open elements
and continuity. $44.95

MUTUAL CONDUCTANCE TUBE TESTER TT-1A:
Deluxe tube testing facilities! Includes adapter in lid for
testing new compactron, nuvistor, novar and 10-pin tube
types. Indicates Gm to 24,000 microhoms. Constant cur-
rent heater supplies. Ultra-sensitive grid current test. Di-
rect reading ohmmeter leakage test. Built-in calibration
circuit & roll chart. Professional quality throughout.

NEW TUBE SUBSCRIPTION DATA SERVICE: Up-
to-date supplements on all new tube types will be auto-

$149.95 matically mailed quarterly to all subscribers. New roll
chart mailed annually. A valuable service to past and pre-
ADAPTER KIT TTA-1-1: Converts earlier model TT-1 to sent Heathkit tube checker owners! State your tube checker
TT-1A. Consists of new cabinet lid, sockets and selector model upon ordering.
switches and necessary tube test data. $14.95 TC-3 series $1.50 per.year, TT-1 series $2.50 per year.

e O e S ORI e e e e SR S e S s e
HEATH COMPANY
Benton Harbor 20, Michigan

D Yes, send me my free 1962 Heathkit catalog

WORLD'S BIGGEST

:;iEHMK" CATALOC

NAME
KIT CATALOG-—FREE
ADDRES!
Use the coupon opposite to send cITy ZONE STATE
for your free copy of the new 1962 !
Heathkit catalog. It's the world's Order direct by mail or see your Heathkit dealer.
biggest catalog devoted to elec- Ship O Parcel Post O Express O C.0.D. O Best Way

tronic kits. 100 pages, over 250

Ordering instructions: Fill outthe order blank. Include charges for parcel post

different kitS, with complete de- according to weights shown, Express orders shipped delivery charges collect. All

H H R H prices F. O, 8. Benton Harbor, Mich. A 20% deposit is required on all C.Q.D.
scriptions, schematics 3 blg orders. Prices subject to change without notice. Dealer and export prices slightly
photographs, and full specifica- higher.

tions. Send for yours now!
ITEM MODEL NO. PRICE
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(Continued from page 61)
be wiser to replace it with a Sprague
5HK-U5 or by individual parts if you
want to.

Check all the plate and grid resis-
tors, plate load resistors and supply
voltages on the 6U8. Make sure you
have plenty of vertical sync pulses on
the grid waveform of the vertical oscil-
lator.

Picture bending

I’ve noticed a peculiar trouble in a
number of TV sets using multivibrator
horizontal oscillators. The picture bends
much as if 60-cycle ac was getting into
the sync, although a scope shows the
sync to be clean. Shorting out the
ringing coil straightens the picture.
Replacing «ll parts in the horizontal
circuit does mot help. Damping the
ringing coil with a 10,000-ohm resistor
seems to help, but I'd like to know what
causes it!—W.D. O., St. Louis

The bending you mention is almost

always due to lack of filtering some-

where in the circuit. It can be due even
to a capacitance loss in the main power-
supply filters, but is more often found
in the low-capacitance electrolytics
close to the point where the B-plus sup-
ply for the horizontal oscillator is taken
off.

The electrolytic connected from B-
boost back to B-plus is a frequent
offender. So are age filters which allow
vertical blanking pulses from the video
signal to leak into the horizontal ecir-
cuits. The easiest way to find out is to
check out the B-plus supply line (s) to
the horizontal oscillator with a scope.
Look for excessive ripple. This will
cause your trouble.

You can get a similar bend from
an oscillator circuit that is improperly
set up—operating right on the edge of
falling out of sync. Run the standard
setup procedure. Short out the ringing
coil and adjust the hold control for a
stationary picture. Then remove the
short and adjust the ringing coil slug
for lock-in without moving any other
controls. If the oscillator won’t hold or
straighten up after this, there is a de-
fective part somewhere—a slightly-
leaky capacitor, an off-value resistor or
a bad part in one of the time-constant
(R-C) circuits somewhere in the oscil-
lator stage. These are usually in the
grid circuits. END

Substitution Box
for power resistors

10 to 25,000 ohms with four resistance units

By HOMER L. DAVIDSON

This little resistance substitution box
uses only four resistance units, yet
covers 10 to 25,000 ohms in 22 steps.
Furthermore, all values are rated at 10
watts minimum. How do we do it? By
using four multi-element units each
containing four 10-watt resistances
sealed Iin a special steatite housing.
Interconnecting the elements with two
11-position rotary switches makes avail-
able most of the 10-watt values needed
in radio and TV servicing.

All the resistance units used are
made by the International Resistance
Corp. The MR2 multirange power resis-
tor contains 10-, 20-, 40- and 80-ohm
elements. Many basic connections are
possible, but those shown appear most
practical and useful.

The MR3 has a 10-watt power
range between 50 and 1,500 ohms. Again
there are four 10-watt resistors in one
steatite body with 100,- 200-, 400- and
800-ohm elements. The two multirange
power resistors (MR2 and MR3) are
switched into use by S1, giving a useful
range of 10 to 800 ohms. Also parts of
both are used in the next higher resist-
ance range, switching in various resist-
ances to add to those in the MR4 and
MR5.

The multirange MR4 power resis-

tor covers 10-watt resistance values

Inside the case, parts arrangement is
no problem since there are only two
switches, four jacks and four resistance
units.

www.americanradiohistorv.com

= - ——
The completed unit. The carrying han-
dle is an optional convenience.

between 500 and 1,500 ohms. The MRS
has two 10,000- and two 15,000-ohm
resistors. These two units are switched
into higher resistance range with S2.
The resistance at the output terminals
will be between 1,000 and 25,000 ohms.
Looking at the schematic, we see
that we get 1,450 ohms by switching
into the circuit 1,000 ohms of MR4,
10, 20, 40, and 80 ohms of MR2 and
100 and 200 ohms of MR3. Similarly,
to total 1,850 ohms, an additional 400
ohms of MR3 is switched into the cir-
cuit. The resistors are switched by a
2-gang 11-position rotary wafer switch.
Two of these switches are needed to
cover the range of 10 to 25,000 ohms.

Construction details

Only a drill and various hand
tools are needed to build this instru-
ment. First drill all necessary holes.
Then spray on about three coats of
white or gray enamel paint.

I soldered and mounted the MR2
and MR3 power resistors on switch
SI Dbefore mounting on the front
panel. Then I checked out the switch-
ing of the various resistors with an
ohmmeter to make sure that there

RADIO-ELECTRONICS
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 NEW!
. products from

SONY

RESEARCH MAKES E’HE DIFFERENCE

l

|

set a trend wn transistor electronics

Two remarkable examples of SONY transistor technique are illustrated above.
Each is unique (among other reasons) for the fact that it was designed, .
engineered and manufactured by SONY, recognized as a world leader in
quality transistorized electronics. Some other reasons: The SONY 8-301W TV
is fully transistorized. Has 23 transistors, 20 diodes, and operates from 3 power
sources—its own rechargeable alkaline battery power pack (see illustration);
standard AC or 12v auto/boat battery. Weighs only 13Y% ibs., which means it's
truly portable. Direct-view 8%” aluminized screen, too. SONY 8-301W list
$249.95. BCP-2 power pack, $39.95.

The SONY CB-901 transceiver employs a separate microphone and speaker,
rather than the single combination mike-speaker system usually used in ordi-
nary units. Built in accordance with Class D Citizens Band specifications, it
lists at $149.95 per pair, includes batteries, earphone and carrying case.

Please send me the Sony “FACTS"” booklet covering the

SONY CORP OF AMERICA SONY 8-301W TV and information on the SONY CB-901

1~
| i
I |
| Transceiver. :
514 Broadway, New York 12, N. Y, I NAME i
Regiona! Offices | h
Western: 627 South Towne Ave., Los Angeles 21, Calif. | ADDRESS 1
Central: 4353 W. Belmont Ave., Chicago 41, . : CITY ZONE STATE 1
I SONY CORP. OF AMERICA, 514 B'WAY, N.Y. 12, N.Y. !
3 LA N e -
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| MR2 B MR4_ MR5
T BV D I [ = e - - e = -
§ 108 200 } 1000 2002|4004 8008 ! ] 'Kk 2k 4k 8K | 10K 10K 5K 15K | gppy
AAA- - AAA4-AAA |
Wit Rcf] Al I T I e T A e 2 T ST
t | i
‘ fo
| L
e o T R,
A Dby -
—o—+ —O——»04 oo —O-
100 ] IK
| O- o~ o—
208 1.45K
0—4 o—
40Q 1.85K
o- o o——- 4 o
‘ 800 | 2K
oO——9¢ o—4 oO—o
1008 B 3K I
o—ae o— o——— 0
1508 | 4K
o— o— 4 o—
‘ 20048 6K \
o— ! o— o— o
25040 | 8K ‘
) — - —|
7000 1 I o —— ¢
| | | 15K
e | S | o | e al
8000 | 25K
"o g 57 &
10 TO 8008 I01Z3K
MR2—IRC multirange resistor, 10 watts, (10, 20, 40, MRS—IRC multirange resistor, 10 watts, (10K, 10K,

Complete circuit of
the simple unit.

were no wiring mistakes. Next, I pro-
ceeded to MR4 and MR5 and mounted
them to S2. The resistance was again
checked for mistakes and then mounted
to the panel board. Tying in leads to
form the 1,450- and 1,850-ohm resist-
ances was done next from S2 and S1.
Wiring the resistors on the switches
before mounting the switches left little

80 ohms)

MR3—IRC muitirange resistor, (100, 200,
400, 800 ohms)

Mgz)—IRC multirange resistor, 10 watts, 1K, 2K, 4K,

10 watts,

wiring to do once the switches were
mounted to the front panel.

Switeh positions are marked on
the front panel and two separate pairs
of jacks are available—one for each
switch. Bolt a small kitchen type handle
to the top of the cabinet for easy carry-
ing. The back panel can be made from
Masonite. The test probe consists of

15K, 15K)
S, S2—2-pole Il-position rotary switch
JI, J2, J3, J4—pin jacks.
Case, to suit
Miscellaneous hardware

two simple alligator clips, brown ae
line cord and two male phone tips.
Not only will this resistance box
substitute for ordinary resistors, but
different arrangements will give you
other values. The wiring is simple and
the cost is nominal compared to using
a separate 10-watt resistor in each leg
of the multi-range power resistors. END

WHAT'S YOUR E()?

1#'s stumper time again. Here are three little beauties that will give you a run
for the money. They may look simple, but double-check your answers before you
say you've solved them. For those that get stuck, or think that it just can't be
done, see the answers next month. If you've got an interesting or unusual
answer send it to us. We are getting so many letters we can't answer indi-
vidual ones, but we'll print the more interesting solutions (the ones the original
authors never thought of}. Also, we're in the market for purzlers and will pay
$10 and up for each one accepted. Write to EQ Editor, Radio-Electronics, 154
West 14th St., New York, N. Y.

For answers to last month's puzzle see page 80.

Why The Decrease?

Knobs 1 and 2 are continuously
variable from A to B. Set knob 2 at A

INPUT OUTPUT

(F ————— =

as shown, and rotate knob 1 from A to
B. The output will increase.
Now set knob 2 at B and rotate

66

knob 1 from A to B. The output de-
creases!
Why?—Henry P. Houton

Too-automatictuner

Symptoms: Automatic tuner
changes stations, turns volume up or
down, turns set off, ete, all by itself!
Horizontal hold off quite a bit. Very fine
lines on screen. Customer has turned
horizontal hold control quite a bit out
of range. Set is a Zenith 16C21Q.

Clues: As soon as set warms up,
automatic tuner takes off and may do
anything at all. Cutting it off with
selector switch on back allows set to
work normally, outside of horizontal
hold being away off frequency.

Hint: When picture was locked in
by restoring horizontal hold control to

www.americanradiohistorv.com

normal, automatic tuner worked per-
fectly. Is auto-tuner intermittent or
what?

Black Box No. 4

In this variation of Black Box No.
3, which appeared in the September
1961 issue, any number of cells may be
connected to the box as shown. Whether
the cells are connected in series or in
parallel, the current will be the same.
What is in the box?—Douglas A. Gam-
mage

n
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m From a deluxe

Typical examples where

a VTVM performs hest . . .

e minimum circuit loading

e very high resistance: measurement
e measuring peak to peak voltage

o alignment, AGC trouble shooting or
ratio detector touch up

o reading 2nd anode voltage
e transistor radio voltage measurements

Typical examples where a
portable VOM is hest. ..

o instant action when you can't wait for
warm up and stabilization. The VTVM
can be warming up while you are using
the VOM.

e working on a hot TV chassis

° checkmg anything remote where power
isn't available such as antennas, auto,
etc.

o teading DC current

And look at these specifications!

Voltage

6 AC and DC ranges from 0 to 1000 volts
on both VIVM and VOM

6 peak to peak ranges from 0 to 2800
volts peak to peak on VIVM

Zero center scate on VTVM

Resistance
6 ranges from 0 to 1000 megohm on
VIVM

2 ranges from 0 to 1 megohm on VOM

Current

one easy reading scale from 0 to 1000
milliamp on VOM

Batteries

one 1.5 volt “D" cell

Accuracy

3 percent on DC volts; 5 percent AC
voits with a 6 inch, 200 microamp, 2 per
cent meter.

Circuit Loading

10 megohms on VIVM, 15,000 ohms on
VOM low range, 5 megohms on highest
range.

Special Servicing Features for
the Man on the Go!

Unbreakable steel case and protective
removable cover. No leads to drag or line
cord to “hank”.

B //'\

S

o

=
"\ i

. I

Inside the cover is a real surprise: short

cut technical data to make every job

easier and faster ... standard transformer

lead color code, fuse resistor burn out
voltage, transistor testing guide, etc.

APRIL, 1962

VTVM to a VGM with the flick of a switch!

For the First Time in Electronic History

lab, or anywhere 115 volt AC current is avallahle
portahle VOM that you can use anywhere, anytlme.

Look! Another Sencore first . . .

. a VTVM with laboratory accuracy for bench,

. flick the function switch and it's a

automatic scale indi-

cation. What a time saver! Rotate the controls and
watch the indicating lights follow you. You can't go
wrong!

ERVICE MASTER

4

- -

> |1 #0C vours
* AC VOLTS
*OC MilLiampg

PUN(TION

.

You’ll like this! One permanent test lead
for every job. Even the Hi-voltage probe
fits on the end of ii. And look at this
storage compuartment for test lead and
line cord. The two 115 volt AC outlets
sure come in handy on service calls!

© \A\' voqs

R « 100

10y

R
28 pp

84 pp
.

Rx 1Kk
280 pp

300 v
o Rx10K
8:0 pp
*1000 v
RxIMEG,

IERO

(2 )

Only

Model SM112
No more than a complete YTVM alone!

ggs

Ask your Sencore distributor for the New Combination VIVM-VOM=there is no other!

MADE IN AMERICA

SENCORE

®
BY AMERICANS
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SENCDO

ADDISON,

R E

ILLINOIS
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Including the tuner you'll find
only 10 tubes in this TV receiver

By T. E. DUVALL*
THE NEW MUNTZ MODEL 19 MET TV RE-
ceiver is designed around General Elec-
tric’s new 12-pin multi-function com-
pactrons and is intended for use in met-
ropolitan areas.

While the set is designed to op-
erate within 50 miles of the transmitter,
using a standard outdoor antenna, field
tests have shown adequate performance
with indoor antennas in most areas.

Power consumption is about 80
watts. This permits it to run cool and
leads to long life for components. The
receiver uses a 92 degree deflection sys-
tem with a 19-inch picture tube.

The six compactrons in the 19
Met are two 6J11 twin pentodes; a
6AV11 triple triode; a 6GE5 horizontal
output; 6GF5 beam pentode, and a
6AX3 damper diode. Four standard
tubes complete the tube complement—
a 5FG7 oscillator-mixer, a 2FS5 rf am-
plifier, a 1K8 high-voltage rectifier and
the picture tube.

*Chief engineer, Muntz TV, Inc.

IN60(2)

DISCRIMINATOR 1726J11
AUDIO OUTPUT
OUTPUT TRANS

0SC-MIXER
@ 2.2k
. 454 6009
RF AMPL CONTRAST
» i = =
@ T-22 = AGC TO TUNER 1736AVII
SYNC
4704 g 2| SEP 145V
i <’330K t” o
U VERT YOKE o -
[2:2ME6 6GF5 [/ MEG HV RECT
[+ verr VERT 6GES FLYBACK
osca OUTPUT| Ni504 } TRANS
TRANS HORIZ OUTPUT
ouTPUT (45
T 1736AVII 1736AVII
HORIZ MVB -
3 AAA ) (e
2.2K .1 |HORIZ 0033 i 10K '
2.7K PHASE DET T.Ool T 10 100upuf = 5 005
(SELRECTS) | \mge =
TOY(PINIO ||mEG AAA Ed 47K
TO X PIX TUBE) AN Yot ool !
(N2 - 10K T %
<5 8.2K Pk 100 | 22
PIXTUBE] 470k < 68 |68 K | .
ppt | ppf T
b : DAMPER =
HOLD IMEG = =
= ___L._ HO
VERT LIN HOL
= 145V 45y = 145V 145V 145v

Circuit of the Muntz receiver. The tuner is a standard Sarkes Tarzian unit and its circuitry is not shown.
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CAT-NO-
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2 s o 0p ¥
OUR 41st YEAR L -:A.r:‘:::

CATALOG — 520P BT PHONE DEPT. Wainut 1108
AL DEPARTMENTS et 1.7708
OIVISIONS Panas Res. Sae #oge 3

340 PAGE 1962
ELECTRONICS CATALOG

“America’s Hi-Fi &
Electronics Shopping Center”

Yours free for the asking — the biggest, best and
most comprehensive catalog in the 4l-year history
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician,
Engineer, Student, Serviceman, Dealer — you'll find what you want
in this latest Lafayette catalog.

© WUATIRGN WR - '&\\W‘“m ?

MDURTRIAL KLECTRONIC
SO W, Y.
™

RGNS

LARGEST STOCK SELECTION. Stereophonic Hi-Fi equipment, Citizens Band,
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies,
and much more, including all the favorite name brands.

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits . . .
dollar for dollar the best value for your money today. You'll also see
hundreds of Lafayette specials. .. available only from Lafayette. And,
NEW! CB TRANSCEIVER 5 [* as always, SATISFACTION GUARANTEED OR MONEY REFUNDED.

ﬁ'zio"{uso Eﬁ:ﬁm‘ls‘m"' / LOWEST PRICES. You'll save money too with Lafayette’s low, low
HME-208 .. 109.50 / prices. The lowest prices are always in the Lafayette catalog.

24-HOUR SERVICE. Quick, courteous service is your guarantee
at Lafayette. Most orders are fully processed within 24 hours
after receipt in the mail Order Division.

NEW EASY-PAY PLAN.
Now, NO MONEY DOWN ...
up to 24 months to pay.

CB "WALKIE-TAIKIE” ¢
CRYSTAL CONTROL

RECEIVE AND TRANSMIT. -
HE-29AL _______ . Net 39.95

2 for 78.88 SUPERHETERODYNE

COMMUNICATIONS RECEIVER
KT-200, Kit ... .. ... . 64.50

_)m—J ",

b'ﬂ“ i i N
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ity Fi [
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| tnavr e X "outper HE-800WX _____ 695
o jacks.
i K1-220 ___._ Net 19.95

r------------------—

LAFAYETTE'S LAFAYETTE RADIO DEPT. JD-2 e

|
NEW MAIL ORDER and SALES CENTER ¢ P.0. BOX 10,SYOSSET, L.1., N.Y. [§eEhe
2 5.01(;1.(15 &Eg'&g?ug,%eggl gaEy Rd.) § (] Rush my FREE Lafayette 1962 Catalog 620 0
SYOSSET' LONG ISLAND" NEW YORK l O Please send me 3# , Shipping charges collect. l
' 1 am enclosing $ 5 340 PAGES l
! i
B Name. l
: Address____ l
City. Zone. State. '
- d
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ANATOMY CLASS FOR DOCTORS
OF RADIO AND TV

O

DAMPER TUBE
EXHIBITS TOLERANCE
OF HIGH VOLTAGES

Thorough examination of the subject re-
veals physical characteristies conducive to
exceptional longevity. Immunity to the
high voltage ailments that plague so many
less rugged damper tubes is due mainly to
unusual care attending the tubes’ formative
stages. Outstanding qualities are noted in
electrophoretically coated heater peaks and
insulator coils; a “cool” running cathode;
a copper core plate designed for maximum
dissipation and less back emission. All of
these minimize arcing. In addition, the elec-
trically isolated insulator coil maintains
high voltage insulation with the shortest
possible warm-up time.

JUST WHAT THE DOCTOR ORDERED |
All modern damper tubes trace their genealogy |
directly to improved designs created by Tung- |
Sol. Where diagnosis of a customer’s TV set in-
dicates damper tube replacement, be sure to
prescribe Tung-Sol. These are some of the
more popular Tung-Sol damper tubes: 6/12AF3;
6/12/17AXAGTB; 6/19AU4GTA; 6/25W4GT; 6DA4A;
6DE4; 6V3A; 12D4A

S,

¢

® TUNG-SOL

the first name to ask for when ordering

DAMPER TUBES

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

70

e,

S Ty T <
UNG.5q,

Chassis view of Muniz 19 Met.

The tuner is a switch type made
by Sarkes Tarzian.

The output of the mixer is coupled
to the i.f. amplifier through low-side
capacitance coupling. The i.f. trans-
former is double tuned and passes the
i.f. signal to a conventional video de-
tector. The detector circuit includes a
tweet filter along with series and shunt
video peaking. Age is derived from the
detector load, additional assist voltage
being obtained from the sync separator
grid. Only the vf amplifier in the tuner
is controlled by this voltage.

The audio i.f., half of a 6J11, gets
the 4.5-mc signal from the video de-

| tector and drives a Foster-Seely dis-

crinator that uses two 1NG0 germanium
diodes for the rectifiers. The detected
audio is applied direct to the audio out-
put tube. It is operated with a grounded
cathode and obtains its bias by taking a
portion of the horizontal output am-
plifier grid bias and applying it through
the bottom end of the volume control.

The video signal from the video
detector is amplified through the video
amplifier and applied to the cathode of
the picture tube. This CRT is a new
design that employs a low cutoff voltage
of approximately 25 volts. The CRT
grid is connected to the vertical retrace
blanking network. Grid 2 is operated at
approximately 27 volts obtained from
the voltage source for the screen grid of
the vertical circuit. The focus voltage
required is approximately zero and the
focus electrode is therefore connected
to chassis ground.

The sync separator gets its signal
from the plate load of the video am-
plifier and supplies negative sync for
the vertical and horizontal circuits.

The vertical oscillator and output
is a self-oscillating type. This circuit is
connected between the plate and screen
grid and oscillates because of the phase
relationships of the plate and tertiary
(screen grid) windings on the vertical
output transformer. The resistance-
capacitance networks between the plate
and control grid serve as wave-shaping
networks for the inverse feedback volt-
age going to the control grid. This volt-
age helps shape the current flowing
through the vertical output transformer

wWwWWw.americanradiohistorv.com

It drives 19-ineh picture tube.

and thus controls the vertical linearity.
The vertical hold control is part of a
voltage-divider network from B-plus to
ground. The control grid voltage can be
changed a small amount with this con-
trol, thus varying the operating point
of the tube and changing the operating
frequency.

The vertical output (height) is
controlled by changing the screen grid
voltage of the tube. Vertical sync pulses
from the sync separator are applied to
the screen grid through the tertiary
winding, thus keeping the ecircuit syn-
chronized to the incoming signal.

Horizontal syne pulses are applied
to an unbalanced phase detector using a
pair of selenium diodes to develop the
afe control voltage for the horizontal
multivibrator,

The output wave-shaping network
supplies the comparison voltage for the
horizontal phase detector and shapes
the drive signal for the horizontal out-
put amplifier. The adjustable ringing
coil core acts as the horizontal hold
control.

The horizontal output amplifier
drives a flyback transformer to provide
approximately 14 kv at the cathode of
the high-voltage rectifier. A 6AX3 com-
pactron acts as the damper. END

Test Speakers

Before Buying Them

A NEW PLAN INTRODUCED BY ACOUSTIC
Research (AR Inc.) will make it pos-
sible to test loudspeakers in your own
home before buying them.

Acoustic Research has instituted
a rental plan under which any model
speaker or stereo pair can be rented
from the dealer for a week, for $1.00
per unit. If the speaker is purchased,
the dollar is applied toward its price.
Authorities and hi-fi enthusiasts have
long agreed that a speaker may sound
much different at home than in the
showroom. While speaker manufac-
turers know this, never before has one
of them attempted to do something
about it.

RADIO-ELECTRONICS
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EQUIPMENT REPORT

single instrument

for

color servicing

With this color bar/dot/crosshatch generator

and a degaussing coil you're all set for color

By WAYNE LEMONS

RCA RECENTLY INTRODUCED A NEW
combination instrument for the setup
and service of color sets. It is a color
bar/dot/crosshateh generator (model
WR-64A) and outside of a degaussing
coil, is the only instrument needed to
enter the color service field. Field re-
ports on the WR-64A are good. It is
stable and easy to operate, and the lines
and dots are exceptionally sharp and
well defined.

It is fixed-tuned to channel 3, and
the output cable connects to the an-
tenna terminals of the color set. If
channel 3 in your area causes beat
interference—and it has to be strong
to do so—you can adjust the WR-64A
to channel 4 without much trouble.

Color bars are produced using the
“offset-subcarrier” principle. The sub-
carrier frequency is 15,750 cycles be-
low the color burst frequency of
3.579545 mec (usually referred to as
3.58 mc). This results in a 1-cycle dif-
ference frequency for each horizontal
scan line, or 0° to 360°, and a “rain-
bow” color display on the TV screen.
A rainbow pattern isn’t too useful since
the colors run together and do not pro-

I -
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duce distinct outlines. To get coloy bars,
the WR-64A “gates” the rainbow pat-
tern with narrow brightness pulses.
The bars are then useful for checking
brightness registration (fit). With this
constantly available color signal you
can check all color sets for phase (hue)
and matrix, and align automatic fre-
quency and phase circuits. Also, you
can demonstrate to the customer the
ability of the set to receive color when
no color program is available.

The DOT position of the genera-
tor can be used for color convergence,
especially center convergence. Since the
dots are very small and stable, you can
actually evaluate, after some experi-
ence, the quality of receiver alignment
by interpreting the black edging pre-
ceding and following each dot (pre-
shoot and overshoot).

The CROSSHATCH pattern has ex-
tremely well defined lines. Since the
number of lines is fixed, both hori-
zontally and vertically, it is easy to
judge the correct amount of raster
overscan. Overscan is required in all
sets for best convergence.

Because the lines are sharp and
stable, you can do all color convergence

s ik

Specifications for RCA WR-64-A

Output:
Frequencies 61.25 mc (channel 3 video
carrier)

65.75 mc {channel 3 audio

carrier, unmodulated)

.05 maximum (video car-
rier)

.005 maximum (audio car-
rier}

15,750 cycles

3.563795 mc, keyed at 189 ke

300 ohms (approximately)

Voltage

Horizontal sync
Color subcarrier
Output impedance

Test Patterns color bar

dot

crosshatch
Dimensions 13%2 x 10 x 8 in.
Weight 13, Ibs.
Price $189.50

www americanradiohistorvy com
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NOW
YOU CAN
A FINE

Sohober Organ
FOR ONLY

*550
>

! You can assemble
this ‘'new Schober Spinet Organ for $550
— or half the cost of comparable instru-
ments you have seen in stores. The job is
simplicity itself because clear, detailed step-
by-step instructions tell you exactly what
to do. And you can assemble it in as littie
as 50 hours.

You will experience the thrill and satisfac-
tion of watching a beautiful musical instru-
ment take shape under your hands. The new
Schober Electronic Spinet sounds just like
a big concert-size organ — with two key-
boards, thirteen pedals and magnificent
pipe organ tone. Yet it's small enough (only
38 inches wide) to fit into the most limited
living space.

You can learn to play your spinet with
astounding ease. From the very first day
you will transform simple tunes into deeply
satisfying musical experiences. Then, for
the rest of your life, you will realize one of
life's rarest pleasures — the joy of creating
your own music.

For free details on all Schober Organs,
mail the coupon now. No salesman will call.

THE y OAOM ﬂw CORPORATION

43 West 61st Street, New York 23, N. Y.
Also available in Canada and Australia.

MAIL THIS COUPON TODAY

The Schober Organ Corporation
Dept. RE-18

43 West 61st Street

New York 23, New York

-
| I
| |
I [0 Please send me FREE booklet and other I
I literature on the Schober Organs. I
I [J Please send me the Hi-Fi demonstration |
record. | enclose $2 which is refundable
| when | order my first kit. |
| |
| I
| I
| I
I |
J
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Only “ZENITH

®

= TTANDCRAFTED

NO PRINTED
CIRCUITS

NO PRODUCTION
SHORTCUTS

There are only two kinds of color TV made in America—

ZENITH AND ALL OTHERS!

Now Zenith brings you the easiest-to-service color Every connection is hand wired and hand soldered!
TV ever made, with the only handecrafted horizon- Mechanical design is simplified—electrical circui-
tal Service Saver color TV chassis in the industry. try is straight-forward for greater dependability
No printed circuits! No production shortcuts! and easier, faster servicing.

EVERY ZENITH COLOR TV IS EXCLUS/IVELY DESIGNED,
DEVELOPED AND MANUFACTURED BY ZENITH!

72 RADIO-ELECTRONICS
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has it!

COLOR TV CHASSIS!

For greater dependability... simplified servicing

90% OF CHASSIS ACCESSIBLE FOR SERVICING
without removing it from the cabinet!

ONLY HANDCRAFTED ZENITH
has the ““‘easy service’” bottom plate!

When this plate is removed, 909, of the chassis is accessible for servieing
without taking it out of the cabinet. Saves time and effort! Even the back
of the cabinet is specially designed to come off in seconds with just 5 easy-
turn clips—no screws!

ONLY HANDCRAFTED ZENITH
has metal cone circuitry check points!
Metal cone circuitry on the new Zenith Color TV chassis makes a majority

of test points accessible on top of the chassis. You do not have to remove
the chassis from the cabinet. Makes servicing easier, faster, less costly!

Zenith's Special Training Program assures you an
important role in the future of color television!

Zenith Distributors are conducting special color TV training programs now, and
will continue these programs in the future. For complete information, see your

Zenith Distributor.

if ZENITH RADIO
;t_ny,m CORPORATION,
= CHICAGO 39,
ILLiNOIS. IN CAN-
ADA: ZENITH RADIO CORPORATION OF
CANADA LTD., TORONTO, ONTARIO.
The Royalty of television, stereoplionic
high fidelity instruments, phonographs,
radios and hearing aids. 43 years of lead-
ership in radionics exclusively.
Specifications subject to change without notice

APRIL, 1962

/ZENITH
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The quality goes in
before the name goes on
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work, even de¢, using only the cross-
hatch if you wish.

How the WR-64A works

A crystal-controlled 189-ke¢ mas-
ter oscillator feeds pulses to blocking-
oscillator counters that divide the 189
ke down to the other required fre-
quencies—15,750 cycles for horizontal
syne, 300 cycles for horizontal lines,
and 60 cycles for vertical sync (Fig. 1).
The pulses are clipped, shaped and fed
to a 6AZ8 mixer which in turn drives
a 6CS6 that modulates the output of a
6BQ7 rf oscillator tuned to channel 3
(or 4).

A 4.5-me oscillator beats against
the 1f oscillator in the PATTERN
SOUND position of the FUNCTION switch.
This is used to adjust the color set’s
fine-tuning control accurately.

The color subcarrier oscillator is
crystal-controlled at 3.563795 mec. This
signal and the 189-ke signal are com-
bined in a 6AZ8 keyer—shaper. The
189-ke signal, after it has been shaped
here, provides the 10 separate color
bars at 30° intervals. Fig. 2 shows the

color bars in their correct order and
phase. This display is reproduced on
the WR-64A face for quick reference.

How to use the WR-64A

Jecause adjustment of the fine-
tuning control on the receiver is im-
portant when checking a color set, a
fine-tuning reference signal is supplied
by the instrument. To use, you simply
turn the PATTERN switch to COLOR BARS.
Turn the FUNCTION switch to PATTERN

SOUND; CHROMA control to 100%.
Turn the receiver fine tuning until the
sound carrier blanks out the color bar
pattern. Then, turn the fine tuning back
until the sound interference just
smoothes away. This, of course, is
exactly how you adjust the fine tuning
when tuning in a station.

To set the HUE control on a color
set, leave as above but move the FUNC-
TION switch to PATTERN ; adjust the hue
(or tint) control on the set until the
eighth bar in the pattern is cyan (blue-
green). Moving the hue control in one
direction should make the eighth bar
turn bluer, while moving it in the other

+(R-Y) +(6-Y)
+

+Q
‘—(G-—V) | +(%—v)

~
w
n
w
(=2

(<]

QRANGE
RED
MAGENTA
REDDISH BLUE
BLUE
CYAN
BLUISH GREEN @

GREENISH BLUE _~

Zlé" ZIOO 270;00°

Fig. 2—IHere’s the eolor bar patiern the
generator produces.

b |
180°

obe |
120°

30°
60°

direction should make it turn greener.

To check color sync action, you
can get valuable information by manip-
ulating the CHROMA control on the
WR-64A. “100%” represents normal
color sync burst amplitude. To check
for color-lock ability of the set, turn the
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(i 22K Sl-a R Tooa 0SC  0sC i 2% \
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‘gﬂ cLTF;ongA: o CROSSHATCH RE GorpuT 1001 84y o-l-0 PATTERN |
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SPei2 8-60uuf +SOUND !
5- 1
20uuf Si-b '
¥
}
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L s2-b /
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Fig. 1—Schematic of the RCA WR-64A.
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CHROMA control slowly toward zero. The
colors should become pale and finally
disappear. Most receivers should hold
the colors locked in until the colors
fade away or until just before that. If
the color loses color syne with only
a small reduction in chroma amplitude,
it indicates there is trouble, prohably
in the color sync section of the receiver.

To help diagnose troubles in the
chroma section of a set, the Crironma
control can be used to increase the
amplitude of the color syne up to 200%.
This will help you to drive a signal
through a weak or misaligned stage so
that you can get some idea of which
way to look for trouble.

When color bars are displayed on
the screen, if the colors lap over into
the blank spaces between the bars
(colors don’t fit), it probably indicates
a defective delay line or incorrect
alignment of the bandpass amplifiers.

All in all, the RCA WR-64A rep-
resents a distinet advance in instru-
ments for servicing color receivers of
all kinds. END

UNIJUNCTION PILOT LAMP

Transistor equipment designers
generally run into the problem of pro-
viding a visual on-off indicator. A type
47 pilot lamp draws around 900 milli-
watts—far more than the power con-
sumed by many battery-powered tran-

sistor devices. Here is a simple
24-40V
47K 1K
B2
+ !
T25/50v o
ruonggeor @

PLATE-TO-LINE TRANS =UTC SSO-3 OR EQUIV

low-power pilot-lamp cireuit for tran-
sistorized equipment operating from
24-40-volt batteries. Power drain is
reduced by using a flashing indicator
with a short-duty cycle.

The circuit (see diagram) uses a
2N 489 unijunction transistor as a low-
frequency pulse generator. The gen-
erator output is stepped up by the
transformer and applied to a NE-2 neon
lamp, causing it to flash.

In operation, the capacitor charges
through the 47,000-ohm resistor until
the voltage across it reaches the critical
value, which is from 0.51 to 0.62 times
the supply voltage (this figure varies
with the particular type of unijunction
transistor used). When this voltage is
reached, the transistor turns on and
the capacitor discharges rapidly to
ground through the transistor and
transformer. The resulting stepped-up
pulse fires the neon lamp. The indicator
flashes about once each second and
draws from 3.2 ma at 24 volts (77 mw)
to 55 ma at 40 volts (220 mw). The
light flash is just noticeable in a lighted
room with a 24-volt supply and readily
perceptible at 30 volts.—Paul S. Lederer
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Sensor controls liquid levels

Two-transistor unit maintains the

lecel of any conductive liquid

Used with a sensing probe and a solen-
oid-operated valve, this device automati-
cally regulates the level of a liquid in a
container, prevents the accumulation of
excess foam in a vat or performs any
number of similar regulating jobs. Upon
sensing a predetermined level of liquid
or foam, the device applies 117 volts ac
to the valve solenoid. Depending upon
the particular application, the valve may
be rigged to close when solenoid is ener-
gized and shut off the incoming flow of
liquid to a container, or the valve may be
rigged to open and allow the flow of an
antifoam agent into a vat.

The sensing unit was developed
for use in a pilot-plant operation to
control the level of foam in a tall eylin-
drical tank. The contents of the tank
are agitated by introducing compressed
air at the bottom. Considerable foam
is thus created and the height to which
it rises must be controlled with a liquid
antifoam material. The sensing unit is
connected to a probe in the tank which
detects the foam level when the probe
contacts it. If the foam reaches the
probe, the sensor causes a solenoid valve

By S. A. ERCEG and N. J. CHERVENAK meesessmm—

on a container of antifoam material to
open so the material can flow into the
tank. As soon as the material reduces
the foam bhelow the probe, contact is
broken and the solenoid valve shuts off.

It was desired to start the entire
operation several hours before person-
nel arvived in the morning. A timing
system could turn on air to agitate the
tank contents, but control of the foam-
ing with minimal amounts of antifeam
material was a problem until the sens-
ing unit was installed.

How it operates

The schematic is self-explanatory
for the most part. The B-plus supply is
noncritical. The approximate 18 volts
de provided by the filament transformer
and simple voltage doubler does the
job. When power switch S1 is closed,
117 volts ac energizes the power supply
and is applied to an open contact on the
relay and to one side of receptacle J1.
A neon lamp indicates power on. The
solenoid is plugged into receptacle J1.
Black sensing jack J3 is connected to
the liquid container which should be
grounded. A sensing probe, insulated

ﬁom:)le.l« schematie of EEE NE-51 = IN34(2)
e device, Dl
TEXT T
’\0—4 PLI ;3 ge.sv Py F ICl * W 1
H7vAC ISl ? L P24T™ sr2 L3
- g = 30 33300 +T100uf
S RI K TCc2
ON-OFF 00 s | |
i 18V
o3|
e NE-5!
o o SOLENOID,; ( @ )p( 2
30K on sz-b\? SOLENOID RECEPTACLE
TEXT
SENSE ADJ N SEESTEXTEY
]

SOLENOID
— SWITCH =

Cl, C2—50 uf, 12 volts, electrolytic

C3—100 uf, 25 volts, electrolytic

D!, D2—IN34

D3, D4—General-purpose germanium diodes, IN34
or equivalent

F—Fuse. See text.

JI—Chassis-mounted 125-volt ac receptacle

J2, J3—Binding posts

RI, R3—100,000 ohms, !z watt

R2—330 ohms, 2 watt

www.americanradiohistorv.com

RY O SEE PARTS LIST

R4—Pot, 2.5 megohms

RS, Ré, R7—30,000 ohms, !/, watt, 5%
RY—Relay, Potter & Brumfield LMS5, 2 500-ohm coil
S1, S2—Dpst toggles (see text)

T—b&.3-volt filament transformer

VI—2N411|

Y2—2N409

PLI, PL2—neon lamps—NE-5I

Terminal strip, as needed

Chassis to suit

Miscellaneous hardware

Circuit board, 10 terminals for power supply
Circuit board, 12 terminals for amplifier
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“ASTONISHING!”
“EXCELLENT!”
“TERRIFIC VALUEY”

Unfinished

UABINART

SPEAKER SYSTEMS

Acoustic damping material inside.

L O,

'I'uned double ducts

34" thick
throughout

Plastic zane
loth —

mark I 8”7 model

117 H x 9%2” D x 23" L,
Shipping Wt. 27 Ibs.
Sculptured Front Walnut
Veneer, Oiled Finish $30.00
FOB Faztory

Extended range domestic speaker, new hi-
efficiency magnetic circuit. ldeal for med. &
low level monaural or stereo reproduction. 1”
voice coil, 8 ohms impedance. Speaker resp. 45
to 13,000 cps. 3.16 oz. new type magnet. Nom-
inal power rating 10 to 15 watts.

mark II 12” model

14” H x 11%2"Dx 233",
Shipping Wt. 37 Ibs.
Sculptured Front Walnut
Veneer, Oiled Finish $43.20
FOB Factory

12" coaxial 6.8 0z. Alnico V magnet with 1~
voice coil, heavy 1-pc. cone and specially de-
signed 3” Alnico V. PM tweeter mounted co-
axially with built in hi-pass filter, capacitor
type. Power rating 15 watts; |mped 8 ohms.
Speaker resp. 40 to 15,000 cps.

Unfinished

Unfinished

Cabinart Cabinets are made of extremely dense
pressed wood, unfinished. Walnut models are
genuine hardwood veneers with superlative fin-
ish. Extra heavy 34" thick construction, solidly
glued, achieves maximum speaker response.
Unique principle of acoustic resistive loading
effectively improves low end response for bal-
anced full fidelity reproduction. Each system
tuned, double ducted, acoustically insulated.

‘“‘Astonishing!"" says E. T. Canby in Audio, Nov.
'61. Send for FREE re-print article on Cabinart
speaker systems.

AVAILABLE AT YOUR DEALER OR ORDER DIRECT
FOR IMMEDIATE DELIVERY

CABINART GUARANTEES
You must be satisfied for 10 full days
or your money back. g
ONE FULL YEAR WARRANTY
Written registration card and warranty
mcluded

CABINART ACOUSTICAL DEV CORP.

et E L L ey

32 Geyer St., Haledon, N.J.

Please ship the following to be used in my home for 10
ful) days. | understand unit (s) may be returned and
my money refunded within that tlme unless fully
5allshed
Mark T Unfinished $18.00 each
Mark II Untinished $27.00 each
Mark T Oiled Walnut $30.00 each
Mark II Oiled Watnut $43.20 each

]
[}
1
!
1
1
1
v
W
{Please. m. check or money order payable to
]
*
]
]
L}
{
J

Cabinart Acoustical.)

Name.

Address.
City State

AMPLIFIER |
CIRCUIT
BOARD

— VI
Ji

PL2

cn Ci

" c2

POWER SUPPLY CIRCUIT BOARD

Underchassis view of the instrument.

from the container and positioned to
make contact with the liquid at the
proper level, is connected to red sensing
jack J2. When the liquid contacts the
probe, the two-transistor amplifier is
turned on. The relay is then energized
and applies the 117 volts ac to J1 to
energize the solenoid. A neon lamp then
indicates that the solenoid is energized.

Diode D4 connected across the coil
of the relay protects V2 by absorbing
the voltage surge when the relay de-
energizes. Resistor R7 and diode D3 pro-
vide temperature compensation for Vi
and V2, respectively. The absence of
either R7 or D3 may allow the transis-
tor leakage current to build up enough
to energize the relay prematurely (due
to the negative temperature coefficient
of the transistors).

Components and modifications

Major components requirements
are very flexible. Any high-beta low-
leakage (on the order of 2 or 3 micro-
amps) transistors may be used. Transis-
tors used in the circuit shown in the
schematie are p-n-p types. If n-p-n tran-
sistors are used, simply reverse the out-
put of the power supply and reverse the
polarity of diodes D3 and D4.

Another consideration is that the
fuse and relay be compatible with the
power rating of the solenoid used. The
relay contacts must be able to handle
the current drain of the solenoid, and
the fuse should be chosen accordingly.
For example, if a 117-volt ac solenoid
rated at 50 watts is used, its current
drain is 50/117, or 0.43 amp. In this
case, the relay contacts should be rated

WWWwW.americanradiohistorv.com

at 1 or 2 amps to insure long life, and a
1 -amp fuse should be used. The relay
used in the schematic can handle a sole-
noid with a current drain up to 2 amps
with assurance of long life.

Switch S2 provides a means of
manually energizing the relay and
checking amplifier operation. Although
not a part of the original design, an
additional feature may be provided by
using a three-position toggle switch for
S2. In this case, the center position
would be OFF, one ON position would
function as S2-a shown in the sche-
matie, and the other oN position would
function to bypass the relay contacts as
shown by the dotted line in the sche-
matic. This switch may then be used
to make a quick check of amplifier and
relay operation and also to energize
the solenoid through S2-b should the
amplifier or relay fail.

Potentiometer R4 adjusts the sen-
sitivity of the instrument. First adjust
R4 fully counterclockwise, insert the
sensing probe into the liquid, and then
slowly adjust R4 clockwise until the
relay energizes and the neon lamp
glows.

Construction is completely a mat-
ter of choice and convenience. No com-
ponent placement or heat sink require-
ments are critical. The schematic is
easy to follow and the photographs show
a suggested layout. The amplifier and
power supply circuits are each wired
on a separate circuit board. All other
components are chassis-mounted with
the exceptions of diode D4 across the
relay coil and vesistors R1 and R3 in
series with the indicator lamps. END
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NOW.. . RCA

OFFERS A COMPLETE

SELECTION OF

HOME TRAINING

GOURSES IN
ELECTRONICS

TELEVISION
SERVICING

10 study groups total-
ing 27 lessons plus 6
complete kits for con-
struction of a modern
television receiver!

COLOR
TELEVISION

Practical work begins with the very first lesson! Volun-
tary tuition plan! No long-term contracts to sign! No
monthly installment payments. Pay only for one study

group at a time if and when you order it!

Build your future Your
in electronics now!
SEND FOR THIS FREE
HOME STUDY
CATALOG TODAY!

Just fill out this card and
drop it in the mail.

RCA INSTITUTES, INC., Dept. RE-42

A Service of Radio Corporation of America

350 W. 4th St., N. Y. 14, N. Y. » 610 S. Main St., Los Angeles 14, Calif.

The Most Trusted Name in Electronics

www ainericanradiohistorv com

CoUurses

”ﬂ” COMMUNICATIONS ELECTRONICS
9 study groups! 18 lessons! Covers oscillators,

power amplifiers, AM, FM, SSB, Mobile
Radio—prepares you for an FCC license!

COMPUTER PROGRAMMING

5 study groups totaling 11 complete lessons,
in principles and techniques of programming
business computers! High School graduation
and 1 year business experience required.

~ TRANSISTORS

AUTOMATION
ELECTRONICS

5 study units of 4 lessons each!
Covers electronic devices used in
industry to achieve automatic
control of production systems
and processes!

RCA INSTITUTES, INC,, Dept. RE-42
A Service of Radio Corporation of America

350 West Fourth Street, New York 14, N. Y.

610 South Main Street, Los Angeles 14, Calif.

Without obligation, rush me the FREE 64-page illustrated book describing
your electronic training program (check one). No salesman will call.

Home Study School O Los Angeles Resident School
New York Resident School O

INAIING o miong s ot et T S B i i RO
(please print)

AAICSS... ..ottt ettt et

it Yo tamch i bt o b i i et s i i Zone........ State.......cocooviiiiiiii

Veterans: Enter discharge date............c..ococooveiiiioiioiiiieieeoeoeeeeee oo e

CANADIANS—Take advantage of these same RCA courses at no additional cost.
No postage, no customs, no delay. Enclose this card in envelope and mail to:
RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec.
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RCA TRAINING CAN BE THE SMARTEST
INVESTMENT YOU EVER MAKE

HOME STUDY SCHOOL RESIDENT SCHOOLS

With RCA Institutes Home Study training, you set
your own pace in keeping with your ability, finances
and time. All equipment and components provided
are brand new and of prime quality...and you
never have to take apart one piece to build another.

Most Important To You, RCA offers a liberal Volun-
tary Tuition Plan—the most economical home study

If you prefer you may attend classes at one of RCA
Institutes Resident Schools in either Los Angeles or
New York City. Co-educational Day and Evening
Classes. Free placement service. The following
courses are available at either resident school:

CHOOSE FROM THIS LIST...

L. . tength of
] [+
method available because you pay only for lessons ot JUaliACHRigT Course
as you order them . . . one study group at a time! If A | Aduanced erectionc :fﬁgnsrgf’%?llygirgf' with g:g zslg;‘yyrrss )
you drop out at any time, for any reason, you do not echnology (T-3) or Science ava yrs. (LA)
owe RCA one penny! No other obligations! No g | Tetevision ang cenecar | 2 s, High scnoot. Day 1V2 yrs.
monthly installment payments! Licensed by the New ElectioniCsHY7) o Sciegce eS| Eve. glfr! i
York State Education Department. See reverse side ;
. Radio and Television | 2Yrs. High School, Day 9 mos.
for list of courses. C | servicing (v-3) with Algebra, Physics | Eve. 2Va yrs. (N.Y.)
or Science 1Yz yrs. (L.A)
D Transistors Radio background Eve. 3 mos.
Electronic 2 );LS-A"“EE SC';?‘O"_ g‘;‘:'ic Ly
i L1 . wi gebra, ysics H .
Drafting (V-11 V-12) or Science Advanced: 2 yrs.
Color Television Television background | Eve. 3 mos.
2 yrs. High School; Day 9 mos.
Radio Telegraph with Algebra, Physics | Eve. 2¥4 yrs. (N.Y.
Operating (V-5 or Science Ve 1% zrs: sL.'A.'))
Computer College Graduate or Eve. 24 weeks
Programming (C-1) Industry sponsored. Sat. 30 weeks
Yechnical oo, Day 9 mos. (L.AA)
i igh School Graduate .2} (LA,
Writing (V-10) Ere i
. Background in Radio
Automation Eve. 9 mos. (N.Y.)
Electronics V14, | feareretare Sat. 44 weeks (N.Y.)
Digital Computers Electronics background { Eve. 3 mos. (L.A.)
Preparatory Math & i Day 3 mos.
Physics (P-0) 1lye; High School or 6 mos.
Preparatory ‘
Mathemativs (P-OR) 1 yr. High School Eve. 3 mos.

‘Send for this FREE

. Rea
Resident School. & NSty

PLACE I illustrated book describing - Fj
3¢ STAMP |  RCA Resident Schools. K
HERE | Fill in the other side of :
| the postcard and check
|

RCA INSTITUTES, INC., Dept. RE-42
350 West Fourth Street
New York 14, N. Y.
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INDUSTRIAL
ELECTRONICS
DICTIONARY

By ED BUKSTEIN

from self-repeating timer

to univibrator

Self-repeating timer: A time-delay cir-
cuit in which the relay contacts are
used to vrecycle or restart the time
delay. In the circuit shown in Fig. 27,
capacitor C charges through resistor R,
gradually increasing the positive poten-
tial at the grid. After a length of time,
the positive potential at the grid in-
creases enough to energize the relay.
The relay contacts now close, discharg-
ing capacitor C. Since the grid is no
longer positive, the relay de-energizes
and the contacts open. Capacitor C
now begins to charge again, and the
time-delay cycle repeats itself.

Selsyn: A remote-positioning device
combining hoth transformer and motor
principles. The votor of the selsyn is
connected to the ac power line and,
functioning as a primary, induces volt-
age in the stator windings. This voltage
is applied through a connecting cable
to the stator windings of another selsyn.

@
o0} TO CONTROLLED CKT

Fig. 27——Th(- self-repeating timer re.
eyeles itself so that time delay is re-
pcated over and over.

The resulting magnetic field established
by the stator windings of the second
selsyn causes the rotor to assume a
position corresponding to that of the
first selsyn. Therefore, one selsyn acts
as a transmitter and the other as a
receiver; the rotor of the receiver fol- |
lowing any motion of the rotor of the |
transmitter.

Sequence timer: A succession of time-
delay circuits so arranged that comple-
tion of the delay in one circuit causes }
the delay to begin in the following
circuit. In the sequence timer in Fig.
28, the time delay in the first stage
starts when the switch is opened to
allow the capacitor to charge. When
this capacitor has charged enough to
energize the first relay, the velay con-
tacts separate and remove the short
from the capacitor in the second stage.
The second capacitor now charges and
the second-stage relay eventually be-
comes energized. The normally closed
contacts now open and allow the capac-
itor in the third stage to charge. Three
stages are shown in Fig. 28, but the
circuit can be extended to a greater
number. If desired, the circuit can be
made self-repeating by using the con-
tacts of the last relay to discharge the
capacitor in the first stage.

Sequence timers are commonly used
in resistance-welding controls to time
the squeeze, weld and hold intervals
(see Resistance welding).
Servomechanism: An automatic control
system for maintaining some quantity
at a constant value with respect to a
reference quantity which may be con-
stant or varying. In a strict sense, the
term servomechanism applies when the
controlled quantity is mechanical posi-

B+ 1 1

OPEN %

TO START |
TIMING
SEQUENCE

(Y1
7

fcLOSE F

OR
SELF REPEATING
OPERATION

l

Fig. 28—Relays of sequence timer energize stage by stage. Last relay can be used

to reset entire circuit.
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Here's
what you
need to

know about

SEMI-
ONDUCTORS!

o DIODES e TRANSISTORS
o THERMISTORS e VARISTORS
® Power and controlled RECTIFIERS
e ZENER DIODES e PHOTO CELLS
® PARAMETRIC and MAGNETIC
DEVICES, etc.

plus

using, testing and
measuring
semiconductors

Here at last is a down-to-earth 278-page hook that
gives you a practical working knowledge of semi-
conductors—from transistors to diodes, power and
controlled rectifiers, ZENER dicdes. varistors. ther-
mistors. photo cells parametric and magnetic de-
vices and all the rest! It answers your questions
ahout these remarkable little devices—equips you
with the complete know how of their types. con-
struction, circuit applications, testing and use.

No other field of clectronics in recent years has
experienced such remarkable growth. SEMICON.
DUCTOR DEVICES by Rufus Turner gives you
a clear understanding of the entire subject-——and
does it without a lot of complicated mathematics. Tt
has been specifically written for electronic techni-
cians, servicemen, experimenters who are ﬁndmg it
increasingly important to have more than Jjust 2
casual knowledge of these little devices which are
literally revolutionizing electronic circuitry and
design,

Standard and special-purpose types and their
uses are fully explained. ver 250 illustrations
demonstrating semiconductor circuitry and opera-
tional and construction features greatly simplify
your understanding of the subject. Of particular
importance, m(-thods of testing and wmeasuring
semiconductor devices are sbelled out in detail.
Price $7.50 on 10-day money-back guarantee basis.

e===:10-DAY FREE EXAMINATION ===

¢ Department RE-42 #623900 E
¢ HOLT, RINEHART and WINSTON :
¢ P.O. Box 2334, Grand Central Station :
H New York 17, New York H
H Send Turner's big, 278-paze SEMICONDUCTOR E
S DEVICES Manual for 10-dav free  examination.
2 If I decide to keep hook. I will then promntly send H
s you $7.50 in full pavment, If not. 1 will return 2
= hook postpaid and owe nothing. H
i 2709063 H
i (SAVE| Send $7.50 with order and we Pay §
t postage. Same 10-day return privilege with ¢
¢ money promptly refunded.) -
H H
H H
s Name_ - e
H H
H H
H H
¢ Address__ g
H H
H H
E City, Zone State. N
H H
{ OUTSIDE U.S.A., $8.00, Cash only. 10-day }
s return privilege with money refunded. H
. (Above offer expires December 1, 1962) H
Zscuasttncnunnnastnecninonsaoanonsnsnanonnsonanannsval
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tion, but the term is commonly used to
describe any automatic control system.
Soft X-rays: X-rays of lesser penetrat-
ing power as compared to hard X-rays.
The penetrating power is determined
by the amount of voltage applied to
the X-ray tube: the lower the voltage
the lower the penetrating power. Soft
X-rays, which are longer in wavelength
than hard X-rays, are used for examin-
ing low-density materials such as wood,
rubber, and plastics (see Hard X-rays).
Software—in the computer field, the
mathematical and programming serv-
ices are referred to as software in con-
trast to the equipment itself which is
referred to as the hardware.

Spectral sensitivity: The color response
of a light-sensitive device such as a
phototube.

Spot welding: A form of resistance
welding employing rod-shaped elec-
trodes (see Resistance welding).
Strain gage: A transducer used to
measure strain in mechanical struec-
tures. The gage consists of a length of
resistance wire attached to the structure
whose strain is to be measured. As a
result of the strain, the wire is stretched
and becomes longer and thinner. The
resistance of the gage, therefore, in-
creases and unbalances the bridge cir-
cuit in which it is connected. The output
of the bridge is amplified and applied
to a meter or an oscillograph recorder.
Stroboscope: A flashing light source
used for studying balance and vibration
in rotating or reciprocating machinery.
The flashing rate is adjusted so that
the machine is in the same position
each time it is illuminated, making it
appear stationary.

Thyratron: A hot cathode, gas- or
vapor-filled tube having a control grid.
Triode and tetrode thyratrons are used
extensively in industry as grid-con-
trolled rectifiers for motor-speed and
welding-current controls (see Ampli-
tude-controlled rectifier and Phase-
controlled rectifier).

Thermistor: A type of resistor having
a large temperature coefficient. The
thermistor is used in temperature meas-
urement and control applications.

Thermocouple: A temperature-to-volt-
age transducer consisting of two dis-
similar metals. The output voltage of
the thermocouple is dependent upon the
temperature at the junction of the dis-
similar metals.

Time-delay circuit: A relay circuit so
designed that the relay becomes ener-
gized (or de-energized) a length of time
after a switch is closed (or opened).
(See Self-repeating timer and Sequence
timer.)

Transducer: A component for convert-
ing a nonelectrical quantity (tempera-
ture, pressure, ete.) into an electrical
quantity. The thermistor, for example,
is a temperature-to-resistance con-
verter, the photovoltaic cell is a light-
to-voltage converter, etc. Transducers
are useful in industrial instrumenta-
tion and control systems.

Univibrator: Same as one-shot multi-
vibrator, TO BE CONTINUED
80

. E ? Mar.ch
What’s Your e Solutions

Half Speed TV

It sure does look as though a
defective part should affect the de volt-
ages. However, R304, the 220,000-ohm
resistor in the “output” plate of the
6SN7 multivibrator measured almost
exactly 470,000 ohms instead of the

normal 220,000! This was changing the
time constant of that circuit so that
the oscillator ran at half-speed. What
about the dc voltages? We replaced the
defective resistor and measured again,
just to be certain: with either a good

Waveform found on plate of Du Mont
horizontal oscillator, pins 2 and 4. Too
many wiggles for the number of spikes!
Last month we showed you the correct

waveform by mistake.
(See Mar., p. 57).

This is what it ought to look like! One
wiggle per spike. This happens to be
the one shown on the schematie, too!

resistor or the bad one, we still got
120 volts on that plate, using a vtvm.

Explanation: due to the very small
fraction of the time that this plate is
conducting, the voltage drop (dc) was
not enough to show up! However, with
these symptoms, and with the oscillator
operating under the conditions given,
there are only nine parts, maximum,
that could conceivably affect the operat-
ing frequency! We are assuming that
the tube was changed first, which it
was. It must be one of the few parts
left in the circuit, and it was.

Applied Voltage

R3 R4
AAA

R3 equals R5 + R6, and will drop
the same voltage. Therefore the voltage
dropped across R3 and R4 will equal
the voltage dropped across R4, R5 and
R6. Thus it is clear that E. is 45 volts.

What’s the Component?

The component is an electrolytic
(or other high-capacitance) capacitor.
With the meter set for resistance, he
charges the capacitor. He then switches
to read voltage, and reads the voltage
on the capacitor. This gives the internal
battery voltage of the resistance range
to which the meter was set.

“J worked on it until 1 finally forgot what it was 1 started to build.”

wwWw.americanradiohistorv.com
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Tarzf_éﬂ -

Tape

To earn a 3 reel of tape...

be a surveyor
forTarzian

Tarzian Tape has been advertised since Decem-
ber of 1960 in publications dealers are presumed
toread...since February of 1961 in publications
you are presumed to read. Tape quality is excel-
lent—our engineers say, our users say. Sales are
good, but would be better if more dealers car-
ried the line. The line is 1V4 mil and 1 mil ace-
tate tape, and 1 mil Mylar* tape, in 3", 5” and
7" reels. The price is competitive.

If you have tried Tarzian Tape orif you would
like to try Tarzian Tape, here's how to get a
3-inch reel of it for no money, down or other-
wise. Just ask your dealer for Tarzian Tape. If
he has it, check the box and ask him what dealer
publications he reads. If he does not carry it,
check the box and ask him why not, and what
dealer publications he reads. If he says he’s never
heard of it, by all means ask him what dealer
publications he reads.

Send us your name and address and his name
and address, and his answers and a verification
by any dealer employee. We'll send you a self-
mailing box (as illustrated) of 3” 114 mil acetate
professional quality Tarzian Tape. The coupon
is for your convenience. Use it as a guide if
you’d rather reply on some other piece of paper.

*DuPont trademark for polyester film

Sarkes Tarzian, Inc., Dept. FLI
Magnetic Tape Division,
E. Hillside Drive, Bloomington, Indiana

Send me a 3-inch reel of 1% mil acetate Tarzian
Tape in return for the survey work shown below:

Dealer Name:

Address:

Dealer does carry Tarzian Tape []
Dealer does not carry Tarzian Tape (] Why not ?

He reads these dealer publications:

Dealer to sign this verification: The raw tape user
named below got the answers shown above from me.

User name

Address

SARKES TARZIAN, Inc.

World’s Leading Manufacturers of TV and FM Tuners e Closed Circuit TV Systems » Broadcast
Equipment ¢ Air Trimmers « FM Radios » Magnetic Recording Tape « Semiconductor Devices
MAGNETIC TAPE DIVISION ¢« BLOOMINGTON, INDIANA
Esxport: Ad Auriema, inc., N.Y.» In Canada, Cross Canada Electronics, Waterloo, 0nt.
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Measure Torque With Electronics

By A. V. J. MARTIN

P to now, no really simple and prac-
U tical method of measuring positive

and negative torque with any preci-
sion has been available. This has been
even more true of simultaneous evalua-
tion of torque and vrotating speed—
that is, power.

In most torque measurement methods,
practical installation is delicate because
the torque detector or transducer
rotates with the shaft. Then the signal
coming from the transducer must be
sent to fixed instruments. This is fre-
quently done with a brush and slip-
ring arrangement, which presents a
number of difficulties.

In the proposed system, torque be-
tween a driving shaft and a driven
shaft is detected by a deformable cou-
pling part between shafts. This part
can be made of elastic bars (Fig. 1),
which take a helicoidal distortion which
is function of the torque. The distance
between the two end pieces varies with
torque and all we have to do is meas-
ure the distance variation to find the
torque.

The mechanical arrangement shown
in Fig. 1 is one of the simplest possible
methods. There are a number of varia-
tions designed to avoid axial forces on
the shafts, increase precision, improve
linearity, ete. The basic principle is to
transform a torque variation into a
length wvariation, and to measure the
change in length.

Precision length measurement is
comparatively easy. But in this case
the parts rotate, so new methods or
variants of known methods are needed.
In one proposed form, the length varia-
tion produces an axial displacement of
a disc which rotates in front of a fixed-
position detector. The output of the
detector gives the torque by direct
reading. The exact details of the meth-
od vary somewhat with the particular
application.

For example, in Fig. 2, the rotating
and axially moving part is a ferrite-
cone magnet. It has alternate N and S
poles as shown in Fig. 3, and rotates
in front of two magnetic cores carrying
windings. The alternating energy pro-

7%1
L.

VARIABLE C

SHAFTZ E

—_— 5

G—

Fig. 4—Capacitance variation type of
displacement detector.
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All it takes is the right
transducer and a 2-
transistor circuit

ELASTIC COUPLING BARS
Vs

4

DRIVEN SHAFT

DRIVING SHAFT |

Fig. 1—Torque is transtformed into an
axial variation of lengih by elastic cou-

pling bars.
’% ———o
TORQUE

FERRITE o
SHAFT@Z <o =c
- o
, SPEED

bd | —

Fig. 2—Displacement detector using a
ferrite cone.

FERRITE
RING

Fig. 3—Alternate poles on ferrite mag-
net.

O

4 VARIABLE C
-0

ATV
T

S
t§ §7 v

Fig. 5—Variable frequency oscillator.
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duced in the windings by the rotating
ferrite ring varies inversely with the
air gap between ferrite and magnetic
cores. Consequently, this energy is a
function of the axial position of the
ferrite cone, that is of the torque. In
this way, the output signal of the
device can be calibrated in terms of
torque.

By using an extra pair of output
connections and a capacitor, the fre-
quency of the signal produced can also
be measured directly, giving the rotat-
ing speed of the shaft too. Both meas-
urements can be combined in a suitable
meter to give a product reading which
indicates transmitted power.

The output signal from the device
may be large enough to control—with-
out additional amplification — rugged
measuring instruments or automatic
regulation systems.

In another arrangement (Fig. 4),
the axial displacement of a disk is
transformed into a capacitance varia-
tion. This in turn can be transformed
into a frequency variation with the
circuit of Fig. 5. The frequency varia-
tion can then be processed by standard
cireuits, depending on the type of appli-

cation, and wused for measurement,
regulation, etec. The same principle
could be used with an inductance

variation. Note that all the proposed
arrangements give an indication which
is independent of parasitic rotation
effects and, in particular, of buckling.

Fig. 6 shows, in somewhat simplified
form, a torque measuring instrument
that uses only two European tran-
sistors. The US equivalents are:

O0C76—2N188
OC72—2N188-A

One transistor is a low-frequency
oscillator producing a 100-cycle signal
with a base-to-emitter coupling. The
output signal across the secondary
winding of the transformer is applied
to displacement detecting coil L, as
indicated before. The variable signal,
carrying the torque-variation informa-
tion, is applied to the base of the second
transistor, which detects and amplifies
it. A meter in the collector circuit reads
torque directly. END

0C72 100" 0sC
i

TORQUE

measuring

6—Transistor
instrument.

Fig.

torque
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Dedication hall setup just before meeting. Note speakers suspended from cables.

WAS recently asked to set up a

public-address system for dedication

ceremonies of a large steam plant.
Normally such an assignment is no
problem, but as steam plants do not
have large assembly halls, it was nec-
essary to use a 60 x 120-foot room with
a 40-foot ceiling and smooth concrete
walls. To make matters worse, it
adjoined a 1room in which two 180-
megawatt generators were merrily run-
ning 24 hours per day. This meant
installing a public-address system suit-
able for amplifying speeches and re-
marks of various dignitaries in a room

*Superintendent of Communiecations, Los An-
geles Department of Water & Power.

where it normally was impossible to
converse with a person 5 feet away.

Preliminary tests with trumpet
speakers on the sides of the speaker’s
table proved futile. If the sound level
was raised anywhere near that neec-
essary to override the noise, reverbera-
tion effects made speech unintelligible
in most of the area. Standing in front
of a directional speaker and no more
than 15 to 18 feet away, one could hear
speech and understand, if one concen-
trated. At this point I decided to install
30 8-inch speakers mounted on 2 x 2-foot
wood baffles above the heads of the
audience.

This method of using multiple over-

Speaker’s view of rostrum. Microphones are arranged

10 be very close to speaker’s lips. Note prompter unit

to right of rostrum.

1962
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Temporary control
man’s oflice.
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Unique speaker arrangement

beats high ambient noise

PA Under

Adverse
Conditions

By MILTON I. RAVICH*

head speakers, although costly to 1n-
stall, is the only one I know to combat
trying acoustical conditions. It has been
used many times to provide excellent
speech re-enforcement to an audience
of 500 people in a concrete-lined room.
A number of years ago I used this
same method, but with 60 speakers
suspended over the heads of an audi-
ence of 10,000, to provide sound ve-
enforcement for a stage show held
directly in front of a racetrack grand-
stand. Most race tracks and many
sporting areas have a cluster of speak-
ers strategically located, and many
observers wondered why we did not
make use of the already available
facilities. However, it is quite a dif-
ferent matter to understand the words
of a slow-talking race announcer who

room in fore-
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{FOREMAN'S OFFICE)
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Speaker arrangement in the “aunditorium.”

lets each word reverberate itself out
as against the rapid patter of a pro-
fessional entertainer.

Speaker setup

In the steam-plant dedication job,
we strung 3g-inch steel cables under
tension across the 60-foot room width.
Speakers were hung in cradlelike
fashion from the messenger cable.
Speaker spacing is shown in the accom-
panying sketch. Based on an assumed
ear height for the average seated guest
of 4 feet from the floor, and an average
speaker height of 12 feet, the closest
guest would be 8 feet from a speaker.
The farthest guest (seated midway
between four speakers) would be 12
feet from any speaker. All 30 speakers
were identical, 8-ohm, 8-inch, heavy
slug  construction. Speakers were
phased and all connected in series to
the 250-ohm output tap of a standaid
20-watt amplifier.

After the speakers were installed,
we worked on reducing the level of the
residual noise from the generators in
the next room. We got about 10 heavy
painter’s drop cloths measuring 12 x 15
feet and hung them strategically on
walls adjacent to the generator room
and high-pressure gas feed line. Next,
tests were made at off peak hours with
the nearest generator running at re-
duced load. Since the dedication cere-
monies were to be held at an off-peak
power time of day, it was known
arrangements could be made to operate
ih this fashion if necessary. Reducing
power to half load drastically reduced
residual noise, but any further reduc-
tion in load made less than 1 db differ-
ence in the residual noise.

After taking these measures, speech

84

originated by talking closely into an
Electro-Voice type 664 noise-cancelling
microphone could be understood
throughout the area, but left much to
be desired. We felt that when decorative
12-foot drapes were hung on two sides
of the room and an audience seated at
tables the sound would be much im-
proved. This proved to be true. It is far
safer to get understandable PA with-
out an audience than to get mediocre
results and plan on the presence of
people to reduce reverberation.

Final arrangements

On the day of the dedication, two
microphones were set up at the speak-
er’s table and attached to the rostrum.
In the future we are planning on build-
ing our own rostrum with microphone
fittings built in. Supplying furniture
may seem far afield from PA work, but
should it mean the speaker will be even
one inch closer to the microphone, it is
well worth the effort. Many would
argue that better fidelity will be
obtained if people speak some distance
away from the microphone. All the
fidelity in the world does you no good
if you are working on the verge of
feedback, which is exactly where you
will be working when speakers are
permitted to talk where and how they
please.

We also built an inexpensive prompter
unit consisting of three simple lamps
marked:

OK

CLOSER TO MIKE

TALK LOUDER
This unit was operated by pushbuttons
from an improvised control room in a
foreman’s office that looked out on our
makeshift auditorium. Another 3-lamp

wwWw.americanradiohistorv.com
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prompter was placed in front of the

amplifier operator. This unit was
labeled :

RAISE

OK

LOWER

An observer out on the auditorium floor
operated the unit by pushbuttons.
These simple units greatly aided us
in holding the actual volume of the
program as heard by the audience as
constant as possible. An oecasional
blink of the “OK” lights gave the
speaker and the amplifier operator
reassurance things were actually OK.
The end result was a public-address
system that was clearly heard by all
400 people. The ultiple speakers
operated at low level (less than 4 watt
of audio ran all 30 speakers)re-enforced
the voice just enough to make listeners
think they were actually hearing the
person at the rostrum speak directly
to them. The sound seemed to come from
everywhere. Standing directly under a
speaker you still could not be sure
which speaker you were hearing. END

canvas drop

lock made from
cloths traps sound when door is opened.

Sound
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PEN-SIZE SIGNAL TRACER locates de-
fective circuits and components in radio and
audio equipment. Detects hum, oscillations,

ground loop, breaks in pc boards. All-transistor
Stethotracer also used as preamp for oscilloscope
cord, vlug,

or voltmeter. Earphone, 3 attenu-

ator probes, one rf detector-demodulator crystal
diode probe, ground clip lead and battery.—
Deon Bosco Electronics, Ine., Littell Rd., Hanover,
NJ.

SIGNAL GENERATOR KIT, model 280.
Oscillator civcuitry; preset, tuned rf coils on
low bands, ceramic trimmers on high bands,
Range: 170 ke to 60 mc in six bands; 60 me to
120 me on harmonies. Planetary drive tuning
capacitor witb 6:1 ratie, solid-state power supply.
Output signal: unmodulated rf, modulated rf,
400 cycle af. Single output cable. Tubes: 6BES,
12AU7. Front controls: High-low output, band
selector—86 bands, output selector—'Mod-Rf-Aud’”.

NEW PRODUCTS

S
£y %::& £
g,
ot

—Conar Instruments, Div. National Radio Insti-
tule, 3939 Wisconsin Ave., Washington 16, D.C.

POWER RESISTOR DECADE BOX. model
250. Rack-mounted, provides resistor ol any re-

quired ochmages 1-999,999, in l-ohm increments.
Used as standard resistance in active circuits
or to determine resistances in operating cir-
cuits. Power rating 225 watts at 1,000 volts maxi-
mum. Click-in detent bar knobs, 2 sets identical
terminals.—Clarostat Mfg. Co., Inc., Dover, N.H.

CAPACITOR TESTER, model 995. Meas-
ures 0.1 to 50 pp at =109 accuracy, in or out
of circuit. RC balance control calibrated in
RC product for 0.6-10.5, 7.0-infinity. RC product
for out-of-circuit capacitors can be translated
into dissipation or power factor. Short tests: in
or out-of-circuit with shunt resistance low as 1
ohm, reliable up to 2,000 uf, test frequency
60 cycles, maximum test voltage 6.3. Open tests:
15-puf capacitors, in or out of circuit. Shunt re-
sistance low as 35 ohms for capacitors over
250  ppf, minimum 7,000 ohms for 15
puf. Test frequency 19 me. Transformer-operated,

fuse-protected. Operates on ac line voltages 105-
130, 60 cycles, 8 watts. Tube complement: one
6C4, one EM84/6F(G6.—Eico Electronic Instru-
ment Co., Inc. (Elco), 33-00 Northern Blvd,
Long Island City 1, N.Y.

YTVYM KIT. model 202. 6-inch 400-pa
meter. ll-meg input impedance, ac-de volts to
1,500, ac peak-to-peak to 2.000 volts any wave-
form 30 cycles—5 me without extra probes. Direct
resistance measurements 0.2 ohm-1,000 meg,
decibel scale range —10 to +15, db readings to
+58 db. Zero-center scale. 12AUT balanced
push-pull de amplifier, two 9006 peak-to-peak
voltage rectifiers. 17, zero-temperature-coefficient
multiplier resistors. Probes: common, acv-ohms,

-
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MODEL 254C

Manufacturers know this — that's why more Turner micro-
phones are used as original equipment on ('B than any other.

AUDIO,

GET IMPROVED
GREATER
RANGE WITH

TURNER

The Turner Model 350C for top mobile rig performance;

the Model 254, ideal for base station operation. Get im-
proved audio, greater range — get Turner, the standard

microphone of the CB industry.

THE

In Canada: Tri-Tel Associates, Ltd., 81 Shepard Ave. West, Willowdale, Ontario

APRIL, 1962

£

£

&

>
£

www.americanradiohistorv.com

Model 350C (Ceramic) list price. ................516.80
Model 254C (Ceramie) list price. ................ $23.50
¥ okt bttt |
]
: THE TURNER MICROPHONE COMPANY 1
] 933 17th St. NE Cedar Rapids, lowa :
: Gentlemen: . . . 1
Pleose send me complete information ond specifications on [] the Turner 1
: Mobile Model 350C [} the Turner Base Station Model 254C. f
t
]
NE COMPANY | o .
933 17th Street NE, Cedar Rapids, lowa ' ddsess N
] City Zone Siate !
] ]
P P 0 0 0 e P A e P P P P P e
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shielded de with 1-meg isolating resistor. Selen-
ium rectifier, transformer-operated power supply
at 110-120 vac. 60 cyeles, one 1.5 volt battery in-
cluded.—Lafayette Radio Electronic Corp., 111
Jericho Turnpike, Syosset, N.Y.

TUBE TESTER. Tests all new 12-pin com-
pactrons, nuvistors, Novars and 10-pin tubes,
plus oectal, loctal, miniature and 9-pin tubes

for shorts,
Model 213,
wood case.
ments Corp.,

leakages,
bakelite case:
Wired or
625 Broadway, New York 12, N.Y.

intermittents and quality.
Model 213P  (illus.)
kit.—Electronic Measure-

LAB SCOPE KIT. Catalog no.
945. Steel-girder type construction
printed circuitry. Calibrated vertical
horizontal sweep circuits. Trigger and ampli-
fier circuits de-coupled throughout. Dual-trace
preamp. Vertical system sensitivity: 50 mv/em-

83 YZ
modular
amplifiers,

20 v/em. Horvizontal amp response de-2.5 me,
3 db down, sensitivity 0.1 volt/em-1 volt/cm.
Attenuator 10:1 multiplier vernier control. Hori-

zontal system has calibrated sweep times 0.5

. -~

sec/em-50 nsec/cm, 30 ranges. Built-in voltage
calibrator gives 1-ke square wave 10 mv-50 volts
peak to peak.—Allied Radio Corp., 1060 N. West-
ern Ave., Chicago 80, 1ll.

SIGNAL TRACER. model ST-22. Handles
all receiver or amplifier signal levels, measures

amplifier gain stage by stage. Substitute speaker
for testing receivers and amplifiers detached
from own speaker systems. Output terminals
for oscilloscope and vtvm. Wattmeter circuit
checks power drain of equipment under test
over 36-500-watt range. Noise test circuit, test
amplifier (may be used as PA amplifier), two

STAPLERS

World’'s Finest
Wire Fasteners

"HELLER GRiP"

HELLER GRP sTAPLERS— Most complete
line of wire stapling guns on the
market! For any fastening job .
telephone, electronic or low- voltage
electrical. Securely and automati-
cally fasten braided, jacketed or
stranded wire, tubes or cables. Pro-
tect wire while they tack it. Request
Catalog TKL.

it's tops in its field

HELLER ROBERTS

Instruments Corporation
6115 Carnegie Avenve o

;’,BeTle-r-ply STAPLES — Rust-proof,
corrosion-proof, salt-water-proof.
Won’t stain or run. Biggest staple
advance in 25 years. Steel base,
copper-electroplated for lifetime pro-
tection. Cost only half as much as
staples made of Monel, stainless steel
or other expensive metals. Request
Catalog SPHP. A-6531A

Cleveland 1, Ohio
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way af-1rf shielded probe with built-in selector
switch.—Precision Apparatus Co., Inc,, 70-31
84th St., Glendale 27, N.Y.

TV SERVICE AID. Handyman,
I71M119. Combination filament checker,
checker, ac trouble light, TV cheater
on--off switeh, continuity and
dual power extension

model
fuse
cord with
voltage checker,
pin straightener.

cord,

Tests all tubes including nuvistors, Novars,
compactrons, 10-pins, picture tubes. Built-in
plugs for soldering irons, test equipment, ete.-

Sencore, Ine., 426 S. Westgate Dr., Addison, IIl.

DECADE CAPACITOR, wodel 1904, for
determination of capacitor values in experimental

NEW STEREO
SPEAKER SELEGTOR

3 position Switch permits play
through 2 pairs of Stereo
Speakers at the same time.

Now you can listen to Stereo in any room in
your home. Quality tap swilch permits selec-
tion of main speakers, remote speakers or
both sets at the same time.

Simple installation. Mounts on wall or cabinet. Screw

terminols.
Part No. 670. U.S.A. List Price $6.25

Contact your dealer or write for name of dealer

nearest you.
SUWH\TCACR R
5579 N. Elston Ave., Chicago 30, Il

- | N, ———

RADIO-ELECTRONICS
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TRADE THE POSTAGE-PAID
REPLY CARD BELOW
FOR THESE TWO

Get Your FREE COPY of this 64 Page Catalog

.. *elling you all about the amazing opportunities in

the exploding field of electronics. Learn about the

pro’it opportunities in the field of Radio-TV Electron-

ics and APPLIANCE SERVICING. Get the facts

about Central Technical Institute’s NEW, down-to-

earih PRACTICAL ELECTRONICS Home Study

Course . . .brand new INSTANT KITS that can be oy
used in starting your own business or that can be / Oy C R 310
sold at a profit to friends, neighbors and customers! '

o
licag, "Phon,

Get Your FREE COPY of this 31 Page FCC Prep Book

... telling you all you need to know to pass the 3rd
class FCC Radiotelephone examination. FCC 3rd class
license qualifies you to operate radiotelephone trans-

mitting stations used by airlines, police, railroads,
emergency services, etc.

G e s e o Clip and Mail This Postage-Free Card Today!

IN YOUR SPARE TIME! train ot h
vyt e i« R iy [] 1 am interested in your PRACTICAL ELECTRONICS home-
PR M Ragne ectronics an study course. Please send copies of your 64-page catalog and
Profitable APPLIANCE SERVICING! FCC PREP BOOK, and full enrollment ‘nformation.

Name—_ ——--=- 9. . & BgF. L 402 Ade
Address.
city._ Zone__ _State__ _

Phone Number_ County.

D Check here if you want information about Central’s full-tine
resident program in Kansas City, Missouri.

CENTRAL TECHNICAL INSTITUTE ;o

Over 50,000 Successful Graduates since 1931!
Accredited Member National Home Study Council
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CENTRAL’S

'INSTANT KITS.

Help you to START MAKING MONEY...SOON!

CHOOSE THE
INSTANT KITS
THAT APPEAL
T0 YOU!

@ (B Converter

@ Tronsistorized Electronic and Appliance Tester
@ RF Signal Generator
@ 4 Transistor Portable Radio

@ (ode Oscillator
@ Photoelectric Switch

@ Oscilloscope

They’re MODERN * PRACTICAL « COMPLETE « MEET COMMERCIAL STANDARDS

-

Study Practical Electronics with Central Technical Institute — Select the equipment you
wish to build — start making money servicing and repairing radio-TV sets and appliances

FIRST CLASS
| Permit No. 3021
Kansas City, Mo.

BUSINESS REPLY MAIL "
NO POSTAGE STAMP NECESSARY |
IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY—

CENTRAL TECHNICAL INSTITUTE

1644 Wyandotte Street
Kensas City 8, Missouri

DEPT. 03042

RESIDENT TRAINING—Central also offers a full-time ECPD-
Accredited Technical Institute program at its resident school in
Kansas City, Mo., for qualified high school graduates. Details in
FREE catalog.

ACT NOW! RECEIVE 2 FREE BOOKS!

MAIL TODAY!


www.americanradiohistory.com

circuitry and use in tuned circuits, filters, etc.
Range .0001 to .111 uf in steps of .0001 mf
+19, accuracy. All capacitors silvered mica,
resistance more than 100,000 meg at 500 volts
de. Voltage rating of overall unit 350 de, 500
intermittent, 1,000 test. Capacitor power factor
.001%.—Precision Apparatus Co., Ine., 70-31
84th St., Glendale 27, N. Y.

BATTERY ELIMINATOR/CHIARGER, model
for 6-12 volt apparatus. Panel-mounted
fuse post, built-in thermo-relay, 2
voltage

P-23,
extractor
meters for

simultaneously monitoring

1 oy

and current. Output current ecapacity, 6-volt
range: 10 amps de eontinuous, 20 amps de inter-
mittent 12-volt range: 6 amps de continuous, 12
amps de intermittent. Speeial low-ripple output
capacity 5 amps de continuous, both ranges.
Variable output 0-8 volts, 0-16 volts dec. Power
requirements: 117 volts 50 60 cycles, 150 watts
full load.—Precision Apparatus Co., Inc., 70-31
84th St., Glendale 27, N.Y.

M STEREO TUNER., wmodel 10:1GTM.
Needs no adapter. Subchassis construction, 3-
gang tuning unit, cascade rf, triode mixer, 2
wideband i.f.,, 2 limiter stages, ratio detector,

flywheel tuning and Magic Bar tuning indicator.
Silicon power supply.—Grommes, Div. of Pre-
cision Electronics, 9101 King St., Franklin Park,
11

STEREO TAPE RECORDER, model MP-
410-A. 2-track stereo, 4-track monaural record
and plavback. 2 tape heads, 2 preamps, 2 power
amps, 2 built-in stereo speakers with separate

controls,
each channel, splicing groove, headphone plug.
Outlets for external amplifiers, speaker. Inputs

volume recording-level indicator for

for all sound sources. One interlocking switch
plays all speeds.—AmeLux Electronics Corp.,
60 E. 42 St., New York, N.Y.

STEREO M TUNER/AMP, model STA-7.
Direct reception of stereo FM multiplex from
FM stations. 24-watt stereo amplifier. 14 tubes
in tuner section, sensitivity 2.5 uv,  30-db
quieting. On-off afe, grounded-grid rf stage,

i

- AWV
| P ey

la? _2_.{“

90LX057

ratio detector, third-channel output, full range
of controls. Amplifier section response 20-20,000
cveles =1 db, may be used as stereo or mono
amplifier by using built-in input jacks. Output
terminals for 4-, 8- and 16-ohm speakers, out-

APRIL, 1962

put jack for stereo headphones.—Radio Shack
Corp., 730 Commonwealth Ave., Boston 17, Mass.

AUDIO EQUALIZER, model $28A. For
mono or stereo ceramic phono cartridges. Plugs
into magnetic input of amplifier without modifi-

cation. Converts to velocity response for RIAA
equalization.—Switchecraft, Inc., 5555 N. Elston
Ave., Chicago 30, IilL

10%-INCH REEL ADAPTER. 12 hours
hi-fi, 3 hours stereo record and playback. Fits
manufacturer’s model 990 stereo tape recorder,

° & [ 2
v‘g@m:ﬁ

199D tape deck and 191 and 192 tape recorders.
Wow and flutter 0.59% maximum.—Roberts Elce-
tronics, Ine., 5920 Bowceroft St., Los Angeles 16,
Calif.

MIXER-PREAMP, model DPR-7. Applies
de on all tube filaments. 5 low-level high-gain
inputs, two high-level. Channel 1: mike or mag-
netic cartridge input. Channels 2, 8: mike or

input from tuner or tape recorder, ecrystal or
ceramic phono player, all controlled from front
panel. Channel 4: mike input, convertible to
master volume control for entire mixer.—
Harman-Kardon, Inc., Ames Court, Plainview,
N.Y.

RADIO, TAPE RECORDER, model 400.
Portable, under 10 lb. Four 1.5 volt flashlight
batteries, external ac. 1% and 33, speeds, 3
hours recording time. 12 transistors, diodes and
rectifier. Record-playvback, erase head, arbitrary

American

reels.-
Concertone, Inc., Div. Astro-Science Corp., 9449
W, Jefferson Blvd.,, Culver City, Calif.

counter, dual meter, 5-inch

PORTABLE TAPE RECORDER, The
Statesman. Dual-track, 2 speeds, plays 3-, 5-, 7-

WWwWWw.americanradiohistorv.com

Hand-held wide-range mike. Misa
Webcor, portable stereo phonograph. 2 wide-
range speakers in separate sound chambers
swing away from case. 4-speed changer with
automatic shutoff intermixes 7- and 12-inch
33-rpm records. Stereo cartridge with 2 separate
jeweled styli, will play 78 rpm.—Webecor, Inc.,
5610 W. Bloomingdale Ave., Chicago, Ill.

MULTIPLEX ADAPTER, model MPX-20u.
Companion to model MPPX-100, for concealed in-
stallation. Self-powered, can be placed 3 feet
from tuner or receiver. 2 controls match output
level of adapter to other program sources. Selec-
tor switch for monophonic recording of stereo
programs, Matched to tuner or receiver at time

inch reels.

of installation. 15-ke steep rolloff, low-pass fil-
ter—Fisher Radio Corp., 21-21 44th Drive, Long
Island City 1, N. Y,

TEACHER'S AID PHONO/SOUND SYS-
TEM. model VP-10. 4 speeds, variable-speed ad-

justment, 10-watt amplifier, 12-inch speaker
with ceramic magnet, 235-foot interconnecting
cable. Variable speed control, automatic motor

start. Plays all records up to 12-inch size,
each speed adjustable over =59 range. Separate
bass and treble controls, inputs for speaker and
mike jacks.—Bogen-Preston Div., Siegler Corp.,
PO Box 500, Paramus, N.J.

ELECTRONIC MEGAPHONE. Battery-op-
erated, 5-10 hours continuous operation. Power
source: 6 volts (4 flashlight D-cells). Range to

1,200 feet.—Fedtro, Inc., Federal Electronics
Sales Div., Federal Electronics Bldg., Rockville
Centre, N.Y,.

2-STATION INTERCOM KIT, model KT-
196. 3-tube circuit, 2 stages audio amplification.
3-way lever switch on master station, combined
on—off volume control on front panel. Remote
unit with talk-listen slide switch may be left

only in *“‘talk” position, requires no power. In-
struction manual, 50 feet ol 3-wire cable. Factory-

wired Model LA-196—Lafayetie Radio Elec-
tronics Corp., 111 Jericho Turnpike, Syosset,
N.Y.

AUTOMATIC TAPE CARTRIDGE. Model
300—300 ft, model 600—600 ft, model 1200—1200

89
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NEW SAMS BOOKS

BRAND-NEW! 4th Edition of P
the Famous Howard W. Sams

Tube Substitution Handbook
o still Only $1.50
JB8

| Y Includes Over 1400
-

g& l New Substitutions

% Brand-New Section
on Subminiature Tubes

This newest edition is more
valuable than ever! Now lists
more than 6,600 DIRECT sub-
stitutes (1400 more than in
prior volume}, including new
section showing substitutes for
over 250 subminiature types. 3050 substitutes for
1758 receiving tube types. 242 industrial and 622
European substitutes for American receiving types;
530 American substitutes for European types. Pic-

ture-tube substitutions now include 43 new types
(508 total) and over 1900 DIRECT substitutions. A

5150

“must” for every tube caddy and service
bench. 112 pages; 5% x 8%”. Still only. .. .. ..

T o
& pd—

e i

i

Transistor Radio Servicing Made Easy

Wayne Lemons has written the first completely
practical book on the subject—based on nearly a
year of his own experience in perfecting a technique
to insure profitable repairs. You get the benefit of
his experience—no “hole and electron” theory—
but solid, practical circuit explanations and servic-
ing procedures that will help you repair almost any
transistor radio in minutes. The final chapter alone,
on parts procurement and substitution, is well $195
worth the book cost. 128 p; 5%x8%”. Only ... l

FM Multiplexing for Stereo

The most up-to-date volume on this brand-new
broadcasting technique. Leonard Feldman expertly
describes the new receiver and adapter designs, as
well as the problems of converting existing sets and
developing new servicing and alignment methods.
8 fact-packed chapters cover the FCC-approved
system, converting present sets, servicing multiplex
circuits, adapter alignment, typical circuits, $950
etc. 128 pages; 514 x 814". Only. .. .......... 2

Basic Electronics Series: Transistor Circuits

Capt. T. M. Adams completely explains basic tran-
sistor circuits. As in his previous 3 volumes, 4-COLOR
circuit diagrams show you exactly what actions
take place during every moment of operation.
Each and every electron current is unmistakably
identified, as are the changes each undergoes in
actual operation. Covers: Transistor Physics Sim-
plified; Special Techniques & Definitions; Oscillator
Circuits; Amplifier Circuits; Detector $995
Circuits. 128 p.; 2 x 81%”. Only. .. ... ... .. 2

Single-Sideband Communications Handbook

Only hook of its kind. Harry D. Hooton presents
much previously unavailable data on this important
subject—invaluable to anyone in communications,
including engineers, hams, and technicians.
Describes single-sideband development, carrier sup-
pression, carrier generators, speech amplifiers and
filters, balanced mixers and converters, linear power
amplifiers, SSB receivers, tests, measurements, $R95
etc. 320 p.; hardbound; 5% x8%”. Only. . ... 6

HOWARD W. SAMS & (CO., INC.

: Order from your Sams Distributor today, or mail
8 1o Howard W. Sams & Co,, Inc., Dept. D-22

@ 1720 E. 38th St., Indianapolis 6, Ind.

® Send me the following books:

B ) Tube Susbstitution Handbook. Vol. 4 (TUB-4)

@ [ Transistor Radio Servicing Made Easy (TRE-1)

[ FM Multiplexing for Stereo (FMS-1)

[ Basic Electronics Series: Transistor Cir. (BET-1)

[ Single-Sideband Communications (SIH-1}

L S enclosed. [} Send Free Book List

Cty____ . Zone State.
IN CANADA: A, C. Simmonds & Sons, Ltd., Toronto 7 @
Bom = @ (outside U.S.A. priced slightly higher) m @ =
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ft. Continuous, self-contained single-reel tape
magazine, automatic rewind.—Conley Electron-
ics Corp., 1527 Lyons St., Evanston, Il
RECORD PLAYER /EARPHONE COMBO,
Personal Listener, eliminates mneed for loud-
speaker in classrooms. 4-speed player, diamond-
sapphire turnover cartridge, four-pole motor

and separate volume controls.—Kess, Ine., 2227
No. 31st St., Milwaukee, Wis.
RADIOTELEPIIONES. Model TR505
(illus.), self-contained for base-station or dash-
mounted mobile use in 450-476-mc band. Model
TR506 Control Head. Combined speaker, dash-
mounted. Functions through trunk-mounted

transmitter—receiver. Model TA508 rf amplifier,
30 watts for base-station or repeater use. Power
supplies transistorized or 117 wolts ac.—Kaar
Engineering Corp., 2995 Middlefield Rd., Palo
Alto, Calif.

SINGLE-SIDEBAND TRANSMITTER, kit
model HX-10. Built-in power supply, crystals
for 80-10 meters. CW, AM, FSK, SSB emission.
Power input: 180-watt CW, 180-Watt PEP SS8B,
75-watt AM. Power output: 100 watts nominal
into B0 ohms, CW and SSB, 25 watts AM. Out-

e i - e

put impedance: 50-75 ohms. Frequency range:
3.5-, 7-, 14-, 21- and 28-mec bands. Carrier sup-
pression 50 db below peak output. Af response:
400-3,000 cycles at =3 db. Contral voltage applied
to i.f. amplifier stage.—Heath Co., Benton Har-
bor, Mich.

HAM-BAND RECEIVER KIT, model HR-10.
80-10 meters, tunes SSB, AM and CW signals.
Prebuilt, preset coil-bandswitch assembly. Trans-
former power supply. Separately calibrated bands

www americanradiohistorv com

NEXT MONTH

You’ll find these
exciting features in

Radio-Electronics

Latest FM stereo multiplex
schematics Have you found that the
adapters you're asked to service differ from
the schematics published a few months ago?
And doesn’t it seem that every adapter uses
a different circuit to do the same thing?
Circuits have been modified —and they do
differ. This feature gives you the latest
diagrams, explains how they work and why
they differ from others.

Gonstruct your own low-
cost TV camera Here's a good
practical unit—at just a fraction of what a
commercial job would cost. Think what you
could do with it—baby-sitting, store watch-
ing, sales promotion, even amateur TV on
the air. The possibilities are endless—and
challenging. Works with any TV receiver.

Should I build a kit or build

from scratch? cood question!
How many times have you faced it? Depends
on what you're looking for, says the author.
You'll relish his own answer to the problem.

Industrial technician's poc-
ket service kit The equipment
a practical industrial technician uses in his
own factory electronics work.

Pllls many other high-power articles on
TV, radio, servicing, hi-fi, construction,
electronics—and all the welcome regular
departments.

Radio-Electronics

}‘N

Conatruci Yous Owu Lew 0om TV Camasn

MAY ISSUE

ON SALE APRIL 19

RADIO-ELECTRONICS
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HOTTEST

Servicemen and distributors everywhere are talking

about the hottest-performing electronic antenna

around—the TACO T-BIRD ELECTRA.

And you know what started them talking ... color
TV. Color reception is the ultimate test of an an-
tenna today, and here the T-BIRD ELECTRA’s
superior design separates the men from the boys. No
friction noise, no signal flutter, a rifle-sharp forward
lobe, flat response on all channels—and the best
transistor preamplifier in the business (Jerrold-de-
signed) . . . a few of the reasons why T-BIRD
ELECTRASs (model for model) are the world’s most
powerful electronic antennas. Every element is extra
rugged and put there to work, not just look pretty.

Only TACO, of all leading TV antenna manufac-
turers, has deep experience in designing satellite-
tracking and defense antennas, as well as the best
electronic know-how in the business. It’s this combi-
nation that’s making T-BIRD ELECTRA the hot-
test antenna news today. Add to this the new promo-
tional concept that TACO offers you, and you have
a line that can’t be beat. Hot tip: GO TACO.

Shownabove:T-BIRD ELECTRA Model G-990-8, list price
$107.20. Other T-BIRD ELECTRAs as low as $78.80.
Unpowered T-BIRD antennas list from $28.30 to $65.05.

TACO 7T-BIRD FLECTRA

WORLD’S MOST POWERFUL ELECTRONIC TV/FM ANTENNA
TECHNICAL APPLIANCE CORPORATION, Dept. JTD-26, Sherburne, N.Y,
. A Subsidiary of Jerrold Electronics Corporation )
In Canada: Jerrold Electronics (Canada) Ltd., 50 Wingold ‘Ave., Toronto e Export: Joseph Plasencia, Ine., 401 Broadway, New York 13, N. Y.

APRIL, 1962 LA |
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Now! A new, all-in-one,
Multiplex Generator with
built-in FM signal generator-
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and it’s by Fisher!

Only Fisher Could Have Designed the New Model 300 Portable Multiplex Generator
—because only Fisher has the engineering depth in FM Stereo tuners and receivers
to create the ideal test equipment for servicing them. The future of high-fidelity
radio unquestionably belongs to FM Stereo Multiplex and the Model 300 is the
instrument for the service technician in search of new business. It is compact,

| Save $100! Act now! |

fully portable and completely self-
contained. It has its own buiit-in FM
signal generator. In addition to a com-
posite MPX signal, it also generates
low-distortion, stable audio signals.
Thus it requires no companion instru-
ment for full alignment of Multiplex

caupmert. Betof . EIGHER
e —
(" Wanna' Sell

@ & 0

92
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I
|
I
|
1
i
|
I
[
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if—and only if—you mail this coupon immedi-
ately, you will receive a $100.00 credit certifi-
cate toward the purchase of a Fisher Model
300. This is strictly a pre-production offer—
pay only $395 — so act now!

Fisher Radio Corporation
21-51 44th Drive, Long Island City I, N. Y.

Please send Multiplex Generator Credit
Certificate.

Name. ...
Address. ... e e
Ot 2008 S w0,

uy?.. Trade?

For best results use
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on slide-rule dial. 7-tube superhet circuit with
rf stage and half-lattice crystal tilter. Panel S-

meter, front-panel dial ecalibration control, 8-
ohm speaker jack and accessory socket.—Heath
Co., Benton Harbor, Mich.

ALL-TRANSISTOR RADIO KIT. DX’er.

3-oz penlight batteries, receives AM band 550-
1500 ke, short-wave signals 7.5-17.5 mec. Conel-
frequencies marked on AM scale,

rad second

scale for tuning ‘international SW and amateur
breoadcasts on 20-meter band.—Allied Radio
Corp., 100 N. Western Ave., Chicago 80, Il
POCKET TALKIE, model 400. Hand-held
1Y, -watt 2-way radio. 5-mile range. Noise limit-

ing, variable squelch, above %-watt audio power.
16 transistors, 1 diode. Penlight or nickel cad-
mium 500-ma-per-hour rechargeable batteries.—
Ross Laboratories, Inc., 124 Lakeside Ave.,
Seattle 22, Wash.

TONE-CALL SYSTEM, model F-82, for
two-way equipment. Eliminates co-channel inter-
ference, permits base-station operator to blow
horn on mobile radio. Call-in indicator at base
station shows which unit is calling. Multi-tone
audio signals actuate 5-channel resonant-reed

relays. Thyratron neon lamps in call-in circuits,
all tone-sending circuits transistorized. 4 circuit
taps required at base station, mobile units re-
quire speaker tap plus swap in microphone
plugs. Factory pretuned.— Allison Electronics,
Inc., 2545 Diversified Way, Orlando, Fla.
PRINTED-CIRCUIT CAPACITOR,
or axial leads,
shock-resistant,

radial
flush mounting. Radiation and
no damage under temperature

variations —55° to 4 125°C.—Victoreen Instru-
ments Co., 3580 N. Elston Ave., Chicago 18, IlL

TRANSISTOR TRANSFORMERS for con-
structing transistorized 20 watt stereo amplifier
Motorola kits SK-104, -105. Model TA-61 driver:
Turns ratio, primary to % secondary, of 1:1;
de resistance 1.8 ohms per winding. Model TA-62
(illus.) output transformer: 25-ohm primary im-
pedance, 4-ohm secondary. Dc resistance: 1.5
ohms primary, 0.4 ohm secondary. Maximum
primary dec 400 ma. Model P-8196 capacitor in-

RADIO-ELECTRONICS
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i
put filler power transformer: Delivers 45 volts
de. Primary impedance 117 volts, 50/60 ecycles
ac, secondary 80 volts ac, center-tapped. Second-

ary current 1.2 amps dc.—Stancor Electronics,
Inc., 3501 Addison St., Chicago 18, Iil.
ANTENNA BOOSTER, model MA-300, fits
any antenna, Rated gain to 19 db, TV-FM. 3-
way mount for antenna, wall or mast. Shock-
proof ac power supply has local-distance and

polarity switch, ac outlet and built-in .two-set
coupler. Input high-pass filter rejects interfer-
ence from CB and amateur stations. garage-door
operators and other sources.—Winegard Co.,
3000 Scotten Blvd., Burlington, Iowa.

BEAM ANTENNA, model J. Modular con-
struction, infinite-impedance feed design. Matched
sections can be added to basic 4 over 4 antenna

e »
R ;‘Q— 3

for increased gain. Heavy-walled aluminum
tubing, clamps and fittings forged with rust/
corrosion-proof metal alloy. Models for all
amateur bands and commercial frequencies.—
Gain, Inec., 1209 W. 74th St., Chicago 36, IIl.
TERMINAL WRENCH for servicing for-
eign-made transistor radios. Releases spanner
nut on external antenna and earphone jacks
of many imports. Model TW32—with .086” guide

e
=

pin, for %” OD spanner nut; model TWi1,0—
with .140” guide pin for 5/16” OD spanner nut.—
Xcelite, Inc,, Orchard Park, N.Y.
All specifications from
manufacturers' data

. NEW
|| LITERATURE
- CATALOGS e BOOKLETS ¢ CHARTS

& .

TRANSISTOR REPLACEMENT CHART
lists commonly used tvpes for TV, radio, hi-fi,
auto and home equipment. Indicates manufac-
turer’s number, type, p-n-p or n-p-n, and re-
prlacement. Includes base diagrams of five tran-
sistor types, giving locations of leads, plus

APRIL, 1962

section on American-made replacements for
foreign-made units.—Semitronics Corp., 370
Broadway, New York, N. Y.

ELECTROLYTIC CAPACITOR REPLACE-
MENTS—2,450 of them—listed in 36-page Manual
K-105. Includes 221 TV and radio manufactur-
ers, gives original part numbers, ratings, recom-
mended replacements and list prices. Mailing
charge 10¢.—Sprague Products Co., 81 Marshall
St., North Adams, Mass.

HI-FI AND STEREO EXPLAINED in
20-page illustrated booklet Guide to Custom
Sterco. Qutlines use of various components, ex-
plains FM stereo, gives meaning of technical
spees and shows manufacturer’s newest com-
ponents.—H. H. Scott, Inc., Dept. P, 111 Powder-
mill Rd., Maynard, Mass.

AUDIO EQUIPMENT offered in 372-page
1962 catalog includes industrial and OEM com-
ponents, professional audio and recording equip-
ment, and hi-fi, stereo and CB supplies.-——Harvey
Radio Co., Inc., 103 W. 43 St., New York 36,
N.Y.

SILICON ALLOY JUNCTION DIODES,
Bulletin SS-200. Foid-up chart lists general-
purpose and computer diodes, high and low cur-
rent. Diagrams illustrate special-performance
characteristies. Sperry Semiconductor, Div.
Sperry Rand Corp., Norwalk, Conn.

SILICON POWER TRANSISTORS detailed
in 12-page Bulletin 5;-662. Charts and graphs
illustrate electrical characteristics, test circuits
and peak pulse power capabilities of 30-amp
types. Westinghouse Semiconductor Dept.,
Youngwood, Pa.

AUDIO, VISUAL SIGNAL SYSTEMS AND
PARTS for hotels, motels and institutions. Ap-
proximately 130 items, including paging center,
alert system, loudspeakers and accessories, PA
equipment, etc. Many photos.—American Com-
munications Corp., 280 Broadway, New York 7
N. Y.

60-CYCLE TRANSISTOR POWER TRANS.
FORMERS specified in 1-page leaflet. 70 models,
in 7 sizes with 10 secondary voltages, shown
on charts with full specs.—Magnetie Circuit Ele-
ments, Ine., 3722 Park Place, Montrose, Calif.

CONTACT RELAYS described in 10-page
Catalog 100 includes 40 standard types with 500
variations, plus new series of mercury-wetted-
contact relays. Specs and prices given on all
items.—Potter & Brumfield, Technical Informa-
tion Section, Princeton, Ind.

BUILT-IN STEREO HI-F1I MUSIC SYSTEM,
liberally illustrated 15-page building guide for
do-it-yourselfers, explains key points in building
a home entertainment wall. Section on compo-
nent placement emphasizes space requirements,
ventilation, accessibility and wiring needs. De-
tailed instructions for installation and wiring
of speaker systems, plus suggested decorative
schemes. Complete with 20 x 32-inch building
plans.—Allied Radio Corp., 100 N. Western Ave.,
Chicago 80, 1L

MICROWAVE OPTICS DEMONSTRATION
APPARATUS fully described in 24-page illustrated
Booklet No. 306.—Central Scientific Co., Cenco
Instruments Corp., 1700 W. Irving Park Rd.,
Chicago 13, TIIl.

CB TRANSMITTER, model no. 23/S-Nine
described in 4-page brochure with photo and
specs.—Browning Labs, Inc., 100 Union Ave.,
Laconia, N. H.

POWER RESISTOR DECADES described
in 4-page leaflet Dial and read 1 to 999,999 ohms.
Gives data on rack version plus standard bench
unit. Provides theory, circuit diagrams, applica-
tion and operation data, parts and specs.—
Clarostat Mfg. Co., Inc., Dover, N, H.

ELECTRICAL WIRE TACKERS, 5 models,
presented in 4-page Catalog TKI with photos,
specs and application data on full Heller-Grip
line—Heller Roberts Instruments Corp., 6115
Carnegie Ave., Cleveland 3, Ohio. END

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 VOID
AFTER SIX MONTHS.

www.americanradiohistorv.com

TRAIN WITH
THE LEADER

FOR YOUR
FCC
LICENSE

Mail coupon for fast
facts about NRI's up-
fo-date home study

training that prepares

you for your FCC
exams. Earn your
“ticket” to better pay-
ing jobs and fast
growing opportuni-
ties. Train with NRI
—the oldest and
largest school
of its kind.

MAIL NOW

[ ——— —--—.-—-———ﬂ

| National Radio Institute
Washington 16, D.C. BDF

I Send me information on NRY's special FCC License
training. (No representative wili call. PLEASE PRINT)

Accredited Member
National Home Sfudy Counclil

i

i
| |
| |
l Name. Age. l
I Address, = I
1 |
: City. ona, State, i

r—

—————— e e
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HOTTEST VALUE IN

COMPLETE INSTRUMENTS (Not Kits) Wired, Calibrated & Ready-For-Use

ACCURATE MODEL =152

ACCURATE MODEL

MADE IN
AMERICA

*15

1

SENIOR V.T.V.M. TUBE TESTER

TESTS OVER 1,000 TUBE TYPES

FEATURES GIANT 6%" METER

® D.C. VOLTMETER—Ranges:
0 to 3, 30, 150, 300, 1500 Volts.
® ZERO CENTER VOLTMETER
(for discriminator alignment).
Ranges:
0 to 1.5, 15, 75, 150, 750 volts.
® A.C. VOLTMETER—
5~ R.M.S. Ranges:
0 to 3, 30, 150, 300, 1500 volts.
@® PEAK TO PEAK RANGES:
0 to 8, 80, 400, 800 volts.

Tior x 61,” x 5»
Wt. 5 lbs.

102

® OHMMETER: Ranges;
0 to 1000 megohms (5 overlapping ranges).
@® DECIBEL METER (for all audio measurements)
Ranges: —10 to +5, +6 to +25, +26 to +45 decibels.
@® CENTER SCALE 10, 100, 1K, 100K, 10 Megohms

49,90

vith ad
Complete with Test Leads Vn‘“c only.

Probe and Instructions.

329 .95

@® Rugged accurate, highly damped meter movement
with sealed air-damping chamber.

Model

”xge x 334
“wt. 6 lbs.

1-6" x 9 OVAL PM 51
SPEAKER ¢one to a customer) .

4 — 456KC |.F. TRANSFORM- 51
ERS assorted types and sizes - .
1-5" PM SPEAKER 51
alnico =5 magnet . . . . . ...
1-4" PM SPEAKER 51
alnico =5 Magnet . . . » - » « .

1 - 4" TWEETER 51
SPEAKER for Hi-Fi......

5 - SETS SPEAKER PLUGS 51
male & female, wired, long leads
3-AUDIQO OUTPUT TRANS- 51
FORMERS 5018 type . . . . .
3-AUDIO OUTPUT TRANS- 51
FORMERS 6K6 or 6V6 type .

2 - G.E. I.F. COIL TRNS- 51
FRMRS 456keRTL-143 w/flange

3 - IL.F. COIL TRANSFORM- 51
ERS 10.7me for FM . . .

3-1.F. COIL TRANSFORM- 51
ERS 262ke for Auto Radios . .

4 - OVAL LOOP ANTENNAS 51
assorted popular sizes . . . . . .

3 - VARIABLE CONDENS- 51
ERS superhet 420/162 mfd . .

3 - ASST. SIZES RADIO

S
CHASS1S PANS dritled & plated 1

12 - RADIO OSCILLATOR $1
COILS standard 456ke

3 - V2 MEG YOLUME CON- 51
TROLS with switeh . . . .

5 — Y2 MEG YOLUME CON-
TROLS tess switch .
5 — ASST. 4 WATT WIRE-
WOUND CONTROLS
10 — ASSORTED VOLUME
CONTROLS less switch . . . .
10 — SURE-GRIP ALLIGA-
TOR CLIPS 27 piated

¥ - GOLD GRILLE CLOTH

14”x14” or 12”x18"

1
1
1
1
1
1
1
1

10 — SETS PHONO PLUGS
& PIN-JACKS RCA type .

50 — ASSORTED TERMINAL
STRIPS 1, 2, 3. 4 lugs . ..

100’ — FINEST NYLON DIAL
CORD best size, .028 gauge .

35 — ASST. RADIO KNOBS

OO0o0Oooooooooooooobonooaoon

1

screw and push-on tvpes . . . .

DDDDDDDDDDDDDDDDDDDDDDDDDD

You will receive a new copy of these offers for re-orders.

@® Checks all tubes including
7-pin miniatures; octals,
lock-in’s; 9-pin noval min-
fatures & new T-9 types.

® Makes all necessary tests.
Checks for shorts and
leakages between all ele-
ments. Indicates emission
of all tubes.

@ 5 Year Free Tube Data

NOW FOR THE FIRST TIME EVER

TEST EQUIPMENT

ACCURATE MODFL #£153

A COMBINATION

SIGNAL GENERATOR
AND SIGNAL TRACER

DENTLY OR IN CONJUNCTION.

SIGNAL TRACER—

@ Hi-gain cascode pre-amplifier.

@ Pre-amplifier output avallable at
front panel jacks for use with
VTVM, oscilloscope or phones.

® Low distort triode output stage.

® Audlo Attenuator provided to
prevent high signal overloading,

@ 4'%” P.M. speaker.

914r x 7147 x 6147 @ Separate R.F. and Audlo signal
Wt. 9 lbs. tracing probes.

#151 comes com-
plete including instructions

TV PICTURE TUBE TESTER #151A
Operates through #151 Tube Tester

SIGNAL GENERATOR
® Covers from 250 KC to 120 MC in 5 bands.

9.00 $ 95 @ Popular frequencies marked on panel in color,
Va\“e Only.. @ High stability electron coupled R.F. Oscillator,
$ 85 ® Attenuator used’on both RF and Audio Clrcults
i Model 153 comes complete §49.00 28 -40
............ with all necessary probes. Val® only..

“ONE DOLLAR™ buys

10% OFF & FREEGIFTPURCHASE?$10:OVER (ONDOLLARBUYS)

As much as $15 worth — Everything Brand New
and sold to you with a money back guarantee.

300 — ASST V2W RESISTORS 51 T 30 - ASST. PILOT LIGHTS 51 [:l 5-9 v RADIO BATTERIES 51
AB, IRC. Short leads, excellent - *44. 46, 47, 51, etc. . . . . . . similar to Eveready =216 . .
200 - CERAMIC CONDENS- 51 D 100 — 3AG LITTLE FUSES 51 1000-ASSTHARDWARE KIT 51
ERS 2, 25, 33 or 100 mmf . 5 amp or J0Q on asst. Lypes screws, nuts, washers. rivets, etc.
100 — ASSORTED Y2 WATT 31 10 - ASSORTED TUBES 51 25 - ASSORTED TvY COILS 51
RESISTORS some in 59, . . EI Radio, TV. Industrial . . syne, peaking, width, ratio, etc
70 — ASSORTED 1 WATT $ 4 -TUNGSOL 1U4 TUBES $ —1 $15.00 TELEVISION PARTS $
RESISTORS some in 59 . . 1 _—I also serves as a ITd4 . . 1 "JACKPOT'' best buy ever . 1
35 — ASSORTED 2 WATT § 3 - SYLVANIA 35wW4 TUBES $ 1-%10 INDOOR TY ANTEN- §
RESISTORS some in 595 . . 1 D factory cartoned . . . . . . . 1 D NA 31 .gain. 3 section, tiltproof 1
40 — ASST. PRECISION RE- $ 15 — ASSORTED ROTARY $ 5~ TV CHEATER CORDS $
SISTORS in 1 percenters . . 1 D SWITCHES regular $15 value 1 I:I with both plugs . . . 1
20 —~ ASS'TED WIREWOUND $ 10 -6" ELECTRIC LINE S 100° — TWIN TV LEAD IN $
RESISTORS 5, 10, 20 wart . . 1 D CORDS with plug . . . .. 1 D WIRE 300 ohm, heavy duty 1
50 ~ ASSORTED TUBULAR $ 4 - 50° SPOOLS HOOK- UP $ 50’ — FLAT 4- CONDUCTOR S
CONDENSERS .001 to .47 . 1 EI WIRE 4 diterent colors 1 D WIRE muny purposes 1
50 — ASST. CERAMIC CON- §: 25’ ~ INSULATED SHIELDED & 20 - ASSORTED TV KNOBS $
DENSERS some in 505 . . . 1 Ij WIRE 420 brald-netal jacket 1 D ESCUTCHEONS, $20 value . 1
50 — ASST. MICA CON- § 35' - TEST PROD WIRE § 6 - ASSORTED STANDARD $
DENSERS some in 59, . . . 1 D deluxe quality, red or black . . . 1 D TUNER UHF STRIPS ... ... 1
35 - ASST. DISC CERAMIC & 50 - STRIPS ASSORTED & 1 - 90° FLYBACK TRANS- §
CONDENSERS poputar numbers 1 D SPAGHETTI handy sizes . . . 1 D FORMER incl Schematic Diagram 1
35 ~ DISC CERAMIC CON- g 100 - ASSORTED RUBBER $ 1 - TV VERTICAL OUTPUT S
DENSERS 5000 mmf . . . . 1 I:I GROMMETS best sizes . . . . 1 I:I TRANSFORMER 10 to 1 railo 1
25 — ASSORTED MICA § 50 - HI-VOLTAGE WIRE -
L rnihien conpEnsene - "1 [, 2 S HLVOLTACEWIRE, 31 B[ 1250 Fallo SETEeTOR 51
15 — TUBULAR CONDENS- & 200‘ — BUSS WIRE #20 q
ERS .047-600v . .. ... .. .. 1 D for hookups, special cafcunl’."é‘&. S1 D 3 SYLVOngIUQN‘)?mI'F_ COILS 51
20 — TUBULAR CONDENS- -
NN L _S_ 1 D 250 - ASST. SOLDERING $9 25 - ASSORTED TV PEAK- 5]
e LUGS best types and sizes . . D ING COILS all popular types
15 ~ L CONDENS- 59 ] 1.k8 SPOOL ROSIN-CORE $9 4~ ASST. TV ION TRAPS §
§RSE.LI.E62(EI'VRO.LVY‘TVI.C ..... SOLDER i10/60 ....... D for all type TV Receivers . . 1
= RC CON- 31 200 - ASST. SELF TAPPING $
DENSERS 50/30-150v . - . . . SIS erEws 2o 25, B [] 2 SILICON  RECTIFIERS 5]
30 — ASST. RADIO ELEC- $ 150 — ASST. & REWS § 500ma, 400P1V . . . .
TROLYTIC' CONDENSERS.. 1 e A o (] Sody FICTURE TUBE 1
5 — ASST. TV ELECTROLYT- $ 150 — ASST. 8/32 SCREWS § SO Swired with 20" lead
IC CONDENSERS ........ 1 (] &’¥s0=8/32 HEX NUTS . . 1 (] SalY,h- VOLT = ANODE 5§
ZDE:SI.EERCSTROLYTIC CON- 51 D 100 — ASST. RUBBER FEET 51 LEADS 20” length .
O/ SO BT g o FOR CABINETS nest sizes . 4 - TY CENTERING RINGS 51
3 —NELECTROLYTIC CON- 51 D 8 — ASST. LUCITE CASES 51 EI fits on back of deflection yoke . .
DENSERS 80-400v . ... ... hinged cover, handy for parts . . 3 - TV ALIGNMENT TOOLS 51
5 - DIODE CRYSTALSz-in21 $9 4 - TOGGLE SWITCHES  §9 R o 4 gy
P e e AP St [ Sese“seut orsr. pror ™ . 3 - TV ALIGNMENT TOOLS 5
4 — DIODE CRYSTALS 1-1N34 $ = -
3 7DM008 CRYSTALS v a1 91 | [] £ ASSE SUDE SWITCHES 57 | [ ] samoromens 2
3 - SELENIUM RECTIFIERS § _ CERA NDENS- 3 - TV ALIGNMENT TOOLS $
2 —65maand 1 - 75ma . . . . . 1 D EE—I’!S So—zﬁmrlngf &Clg_q-,i'::.( s1 D Assortment #3 . . .. ... ... 1
35 - ASSORTED  SOCKETS $9 R CERAMIC CONDENS- 4 | [] 3-TV ALIGNMENT TOOLS $9
7 pin, 8 pin, 9 pin . .. . ... ERS 20-1000mmf & 15-1500mmf Assortment =4 . . . .. .
25 - ASSORTED PRINTED 51 i:] 35 - CERAMIC CONDENS- 51 l:] 3 - TV ALIGNMENT TOOLS 51
CIRCUIT SOCKETSbest types ERS 20-2000mmf & 15-5000mmf Assortment 5 . . .44 ... .-
HANDY WAY TO ORDER — Simply pencil mark items wanted (X in square is sufficient), enclose with money order or check.
ON SMALL ORDERS — Include stamps for postage, excess refunded. LARGER ORDERS shipped express charges collect.
TELEPHONE

BROOKS RADIO & TV CORP., 84 Vesey St., vept.s, New York7, N.Y
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and

SHII-
CONDUCTORS
B| e

TUBES ARE BACK IN THE DRIVER'S SEAT,
at least for this month. We've a com-
pactron horizontal output tube, three
“universal” picture-tube replacements
and a medium-mu twin triode for relay-
control use. On the semi-conductor end
are a series of industrial power tran-
sistors and a group of silicon rectifiers.

6GES5

A compactron device for use as

the horizontal deflection amplifier in
television receivers. The tube is a single-
ended unit 1 3/16 inches shorter than
the 6DQ6-B it is intended to replace.

Maximum ratings of the G-E
6GES5 compactron are:
Ve (supply) 770
{peak positive pulse) 6,500
(peak negative pulse) 1,500
&2 220
Ve (peak negative) 330
Pr (watts) 17.5
Pe: (watts) 35
lk (de ma) 175
(peak) 550
12FV7

A medium-mu twin triode of the
9-pin miniature type designed specifi-
cally for use as a relay control tube in
remote-control tuning units of TV re-
ceivers. The tube is specially processed
for long periods of operation under

standby (plate-current cutoff) condi- |

tions. Its tapped heater can be operated
at either 12.6 volts 450 ma or 6.3 volts
900 ma.

Maximum ratings of the RCA
12FV7 in relay-control service are:

APRIL, 1962

AI.I. NEW 1962

BA

1962 tcon

A'I'AI.OG

ALOG 62‘

\CS

\

\

r[v

S0% ON B-A

 SYSTEMS &
A\ COMPONENTS

¥ OF BARGAINS

SAVE UpP 10

SELECTED
KITS

ToP VAI.UES
IN POWER,
AND HAND

TooLs

HI-FI AND
STEREO

U PAGES

NOT IN ANY
) OTHER CATALOG

)\

AN I S B MaEe BEE S
BURSTEIN-APPLEBEE CO. Dep'.RE
1012-14 McGee St., Kansas City 6, Mo.

("] Rush me New 1962 B-A Catalog No. 621

>

BUR STEIN-APPLEBEE CO.

&
¥ NAME

RYSH COUPON

%

W ADDRESS.

Tobay!

cy

STATE

WANT
BACK
ISSUES?

Copies of most issues of Radio-Electronics are’

ENGINEERING |
SCIENCE
MATH

DEGREE IN
| 27 or 36 MOS.

o
—Iry
- CT P
B.S. degrce—36 mos. e B.E. degree—27 mos.
Acceferated year-round program prepares for early em-

availabie. Dloyment in fields of Science and Engineering. Regular
L 4-year Drogram for B.S. Degree completed in 36 months,

1961 issues 50¢ special engineering degree program in 27. Classes start

r June, July, September, January, March. Quality educa-

1960 issues 55¢ tion, Graduates emploved from coast to coast. Govern-

) ment approved for veteran training. Students from 50

1959 issues 60¢ states, 40 counrries. 20 buildings; dorms, gym. Campus.

. | Save time and money. Earn board. Write for catalog.

Five cents extra for each earlier year 1742 E. Washington Boulevard., Fort WaYne 2, indiana
Radio-Electronics, 154 West 14th St, N.Y. 11, N.Y. | |ND|ANA TECHN'CAL CULLEGE

TR  E v REE S ey

www.americanradiohistorv.com
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Ask By Name For

the shrunken head | GENUINE

you can use!

SHOWN
FULL SIZE

your dassurance
of brand name
quality

o

/, "
the microscopic tip

of Mueller’s

“Micro-gator” |
alligator clip |

A clip for use where no other will do. For
testing in the tightest of spots...on printed
circuits, transistors, diodes, crowded ter-
minals. Completely insulated right down
to the nose.

-~ m iy

CLIP: New keyed-in hinge, tra- """”""""”////I//l/‘W”/,,,,.,.,

ditionally snappy Mueller --j!n i,

springs. Wire-clinching ears, < 7 | | 77 iR
o ) SHOWN i Electranic
INSULATOR: Skin-tight Vinyl HALF SIZE 1 F R E E Chemical new
insulator. (Sold separately.) . )“! | Wwith each can_of fL‘"‘L_’""“"’f EC-44
. . 2 o ‘ 4 ubricates, con-
Lip-action tip slot. T.wo stand- ‘__J-‘-—-!' I (E:I;{EECJIRCOATC ditions, cleans
ard, and four special colors, | products— all electrical
= | w ts. Eco-
At jobbers’ everywhere. I éiTEP,:'DAé;'C f\g'r:?ccals | =
Write factory for free sample packet {Micro- |2 Push Button little does a lot!

I Assembly 6 oz.

gator, Insulator, Complete new Catalog |} soFer eln ¢
of all Mueller Clips and Insulators). Apglication

Does o
| Cause Shorts
N wcllor Eloctiic €o
[ ]

ELEC
1567Y EAST 315t STREET » CLEVELAND 14, OHIO |

t2 $350

Net To Servicemen.

Jersey

813 Communipaw Avenue

WANT TO SELL?—buy? trade? find out?

RADIO-ELECTRONICS Classified Ads can bring your results. Only 50¢ a
word—minimum 10 words. Send copy with check or money order to:

RADIO-ELECTRONICS

154 WEST 14TH STREET NEW YORK 11, N.Y.

ELECTRONICS

Engineering-Technicians

Bachelor of Science Degree, 30 Months

Save Two Years' Time

{0 Radio-Television Plus Color Technician (12 Months)
O Electronics Engineering Technology (15 Months)
{0 Electronics Engineering {B.S. Degree)

{0 Electrical Engineering {B.S. Degree}

{1 Mechanical Engineering (B.S. Degree)

O Civil Engineering (B.S. Degree}

{0 Architecture (B.S. Degree)

Heald's Micro-
wave and
Radar Labora-
tory Equip-
ment.

Approved for Veterans
DAY AND EVENING CLASSES

Write for Catalog and Registration Application.
New Term Starting Soon.

HEALD'S

Your Name
ENGINEERING COLLEGE Address
Estoblished 1863 ci
Yan Ness at Post, RE iy
San Francisco, Calif. State
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| Ve 300
Ve (positive bias value) 0
Ik {ma) 30
I Pr (watts when "on' time
| exceeds 30 seconds in
any 2-minute period) 25
{watts when "on'' time
does not exceed 30
seconds in any 2-minute
period} 45

Typical operating characteristics
with a 5,000-chm relay unit are:

Ve {supply) 100
lp (zero bias ma) 36
Re {megohms) 2.2
Ve (for I ma Ip) — 16
"Universal"” picture tubes
' These new tubes (21CBP4-A,

24AEP4, and 17DKP4) can replace 20
popular types now in use. Made by
Sylvania, they are claimed to cut dealer
inventory greatly. The tubes do not
require an ion-trap magnet.

Here is a list of the “universals”
and the types they can replace:

Replaces
21FLP4
21ALP4A)
21ALP4B)
21ATP4 )
21ATP4A)
21BAP4
21BNP4
21BTP4
21CBP4 )
21CBP4A)
21CBP4B

21CMP4
24DP4A)
24YP4
24ZP4
24AEP4
24ANP4
17DKP4
17DTP4
17DLP4

“"Universal'' Type
Type 21CBP4-A

Type 24AEP4

Type |7DKP4

T2357

| This single type number repre-

sents a matched pair of p-n-p Silicon

Precision Alloy Transistors (SPAT)
2357 .

PIN CIRCLE .100

&X

\ OLLECTOR
EMITTE}\\BASE

intended for use in low-level chopper
applications.

Maximum ratings of the Philco
T2357 transistor are:

Veso 30
Veco 30
le (ma) 50
Piotar (mw) 150

Electrical characteristics at 25°C:
fr (gain bandwidth product) 6.5 mc
C.b (output capacitance) 9 upf

10C5 through 10C100

A series of 2-amp flangeless silicon
diffused-junction rectifiers with voltage
capabilities from 50 to 1,000 prv, and
a maximum peak surge current of 60
amps, these units are made by Inter-
national Rectifier. Thanks to a precision-
controlled IR diffusion process, they
have very low reverse leakage (5 pna

RADIO-ELECTRONICS
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“TAB"” TUBES
Six Months Guarantee!! No Rejects]
} NEW & Used Gov't & Mfgrs. Surplus!

Orders 810 or more, Recesving types only ppd, 48 statea

2-WAY

oaz .80(68J8  .80[12AT6 .59(1851 1.00

o082 165|6BK7  [99|12AT7  [84(117Z6 1.10

o3 1696BL7  1.25(12AU6 .69|4-65A 18,00

MOBILE i ‘35/8BN6 98(12aU7 .69|2021 2/%1
| | 9o2 53/68Qe  1.19|12AX7 [78(3p23 4.83

0z4 ‘29/6m27 1125 12BAG  [65(717a  3/81

-78/8ca 143(128A7  199/a-125 28.00

| | 1rs -78/8cs .69(128D6 [58(4-250 35.00

154 .78|6cB6  [80|12BE6 .50(4E27  7.00

12BF8 .59/ 4PR60 28.50

| 1T4 .78/6CD6 1.49

8end 26~ for Catalogt
1us 73|6H8 5/81 }g:’v‘; .gg 4X250 35.00
1X2a 1.99(6JS -52 .98y i
B sameie orreming: 12v 30W _or 60W moblile 3qQs 86|8J6 .48/128Z7 .9 5:::’0 3'81 gg
units. Reconditloned General Electric type MC 4 3sa g 6K8 .59(12CU8 1.45 :
L by N.I. State Poll a et I | t rated d 1 f d 3va 'ssfete 11933387 -8320T 1109
rﬂ]er v used al 'olice an serv " o > 4 -2 . .
g by el Telophone. Can ne JLuned and cryetaliod | at rated prv) an very low forwar SR4 .08 ::: jgg j23MT  -B9azea /31
to frequencies within 30-50MC b | voltage drop (0,95 volt at 3 amps)_ ‘ sus 99¢|gsa7 .69|125K7  94[388A 3/31
] Complete with } 30W .....$ 98 ea. sva .80/6sB7  1.19/125q7 s4le188  4.00
Wanted Test Equipment ¢ schools & U
I antenna and crystals 60W .. ...3108 ea. MPSOO-A +hr°ugh MP507-A sY3 eo|esey =9 "’89 Ly 2NeTasor " 42.00
Sﬁmplretlel with ;wceism(;e‘sl mc'!ludlng clanttenna ervs- | 322?, ;8 65?7 .Zg 258Q6 1.38 33;’;. igg
als ully n oW b [ t: 9 - - H -] . " B 6S17 . 5L6e | -
B Ghencty mae acegy anc Lmedcogyour jire A series of industrial power tran- SAKE  eblasky  722swe it sil” 310
) : § . hi . Taati oA (tilesLr  .saiaszs .63 g
[ 30W.....$198 ea. 60W . ....$208 ea. sistors for high-current applications. GAST 3.0a/6sN7 2/s1 2826  .75|5i8 343
I H " > N N > v 8ATS .
g | These p-n-p germanium units are for | Wonisd 311018, 13 end 204 Thtcbea Top 339 Peid”
] N > 1143 N N S | 6AU4 1.10|6Us .9813S .49|832A 7.00
FM 2-WAY RADIO MOBILE TRANSMITTERs | | circuits requiring high gain and ex- || S8 Jigigvec, “ogssms™ sy 3:30
) « . 1 . .79 1625 2/
GENERAL ELECTRIC! I | tremely low saturation voltage. 8Axa  Tolaws 55083 820933 130
I aETS o806 aglexe  2/s1 5879 98
5V TB0W 40-50MC.rroreeereoeee, 1 | eBEs  .ooexs .49(50CS -39 5881 2.70
] 6BGS 1150 6vYe .97 501-6 -69/6s50 3.90
12V 30W 40-50MCuirerneecncereniaene. %20 1| 8BHE 2l7N? .59l5654 1.00
[ 1 TUBES WANTED' WE BUYI SELL & TRADE!
1500 80W 30-50MC. ... 825
I Less Acc l “SUPERIOR’’ Powerstat %10 Variable X MR
Prices are FOB our warehouse and all equipment 165 watt 0 to 132V Special $8 each, 2 for Slo
subject to prior sale. I
Atso AVAILABLE; le;;\(’) recondltlxolaed RCA, GE | TRANSISTOR POWER CONVERTER
an: Jotorola units in S50MC, 50-17 O\IC. and to 2 MA
430-170MC bands. Guaranteed prompt, eﬂ\cle"x?t. I }g(\)'nv%a:(t’s“"ﬁ%vgs 2u§0V?) PO
I courteous serviceA 00 $33
1 12VDC to 2 50VDC up to 150MA

0
WANTED . . . FOR CASH!

Late model 2-way radio equipment.
State price, condition, quantity.

Type C122SE $30

TWO 866A's and FILAMENT SG
XFMR 10 Kv Insitd SPECIAL!

220 04 . SILICON POWER DIODE STUDS*

wheel converts any size B & W COLLECTOR
TV to receive compatible color. CONNECTED
COLORDAPTOR — ZXasily at-

tached to any TV set, does not TO CASE
affect normal operation, often '

NEW BATTERY CHARGER BC412X

Trickle & Full Charge up to 10 amps
Charges 6 & 12 volt batteries. K
Built ready to use B0612k @... .SI4.00
BC612B up to 2 amps..

ZENER DIODES 150t0400 MW Cased TO24Pckg
I EM'TTER thm 2007 V’Rang @., 370752 2070r$10

KIT ZENER DIODES uptod OOMW 2'or$l
KIT DOUBLE ENDED ZENER DIODES 2for$1

“TAB",SILICON 750MA* DIODES 7::i<d”

| NF'WEST TYPE! LOW LEAKAGE *

fl A Operation Up to 125°C C,:f,ep Te"'goo,
D.C. SoPiv 100Piv iv iv
R | 70 105Rms | 140Rms
I G n E G o R Y - GREGORY =. I A'“é“ 35%"“5: '.‘g"és l_ggs ’.25
| ElEcTRoulcs [ ] & l 70 1.00 i.25 1.50
I 12 85 120 150 1.70
[ 35 1.80 215 2.50 2.90
i 1 70 378 al50 495 | Sleo
conpo RATION 240 a.s0 5.70 6.90 840
i oo e ] | " p.c. | 300Piv | 400Piv S90riv T soopiv
2108 280 Rms ms ms
. INSULATED S
] Write for new 1962 Catalo LOCATOR PIN K I 5:33 2% g_;g 533
il 1 : : L JANTITY
il cIII||[II|II||||||||H|||||||||HIIIIIIIIIIIIII|||H|Illlll”l!ll|||||||l|||[|l|||H""H"l"ll]|||||||||||||||||l|[|| 10-32 THREAD 33 s g:éé ‘w??‘n‘:““z",.."",.‘;‘
240 19.60 . rite_on Compa
Letterhead
CONV ERT TO COLOR Tv *Derate 20% for Battery or Capacitive Load 4.;91-
ing! * _gink.
PIN CIRCLE BASE | | D.C. Blocking! *Stud mounted on Heat-sin
COLORDAPTOR—A simpls 10- 690 DIA I POWER SUPPLY 115V/60to800Cys Inpt. J
tube circuit and rotating color I 330&!65VDC Up to 150MA. CASED! SPECtAL $5
‘ For 6 or 12 Volt Batteries

built from parts experimenters
have on hand, BRILLIANT
COLOR!

Complete booklet-—gives theory of opera- s gs
tion. all construction detalls, schamatlc.
and sample color filters.

lEnszlel.?Jtlaglaﬁasr;:ci,:llf;;rts—col|s dalay $19 95 l MP500 THROUGH MP507

line, crystal, color filters, Add l

fortsstsfover ™ 6 . Maximum ratings of these Moto- | D.C. or Batty. Derate 20% X
COLORDAPTOR menlo Park, Galif, | rola transistors are: 4
e e —————— MP500-A MP501-A MP502-A MP503-A | rms/plv | rms/piv DC
@Urgf 5PAC{9' I MP504-A MP505-A MP506-A MP507-A 3% | ’°{‘°° &
i | Vewo 45 60 75 90 S/ /. » 10,
You bet we'd be.... il we were : Yezs 45 60 75 90 “%:°° | 35°/5°° o e
,fo tell you all about AUDION's ¢ Yceo 30 45 &0 75 NGO R p.v"‘-" vms/piv_ | rms/p D

Out of this World Hi Fi Values. I Veso 25 30 40 45 I sso,soo | 630 soo 700“3000 77o/uoo

Write for audi% : Jc (amps) 60 60 60 60 Dwde order $10 shipped Post free

s P peat | | o | R
e \$ s a
Catalog 25-E Oxford Road [watts) 170 170 170 170 | 25 ea:h 30 “"P 75100 for $22+ 500 for §$100

i
=S AMs s NIty ’ END | “'TAB"' FOR TRANSISTORS & DIODES!!!

Full Length Leads U.S.A. Mfg.
F RE E Catalog

Factory Tested & GTD!
INEY St 43 ATp Tos & To36 e,
‘; 3 OF THE WORLD’S FINEST

% X ELECTRONIC GOV'T
'SURPI.US BARGAINS

2N442. 2N278 s3@ 2N443 2N174 $4 @,
7A $2@, 2N6FFB
HUNDREDS OF TOP QUALITY
ITEMS—Receivers, Transmitters,
Microphones, Inverters, Power Sup-
plies, Meters, ’hones, Antennas, In-
dicators, Filters, Transformers, Am-
plifiers, Headgets, Converters, Control
Boxes, Dynamotors, Test Equipment,
Motors, _ Blowers, Cable, Kevers,
Chokes, Handsets, Switches, etc.. ete.
Send for Free Catalog—Dept. RE.

l 3 Amp. 2N15S, 2N1S6, zN@zssé 2N2SG
2N307, 2NS554, TO3GP .49@ ,

PNP 2N123, 2N107, CK722 S for sl; NPN 2N292,
| 293; PNP 2N223 ¢30G . 12 for $9, 100 for $65;

{ PNP 2NG70/300MW ¢50@ . lo for $4

PP 2N671/1 Watt ¢75@, 10 fo

| Round or Diamond Base Mica M(d Kit ¢30@,
Power Heat Sink Fins BO SQ 51 39

Kit Glass Diodes equiv. 1N34A, 45, 48, 51,

12 for $1, 100 for %6, ],000 for $50

GTD! Octal Snlh:on—sUdG Tube Replacement
1120Rms 1600Piv $4 @ ; for $6; 4 for $10
SR4 Silicon 1900/2800P| %4
B866A Silicon 5000/10400Piv $9

TERMS: Money Back Guaranteel
“ ,, Our lsth year $2 min. order
.c. Add shpg charges
or lor c 0.b. 259, Dep. Prices
shown subject to change.
111-Gp leerty st., N.Y. 6, N.Y.

FAIR BADIO SALES I “We generally pull car radios, Feeney.” | L Send s8¢ fw Satalog

PHONE: RECTOR 2-6243

2133 ELIDA RD. - Box 1105 LIMA, OHIO
APRIL, 1962 97
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priced from $109.50...
HAND-HELD, MOBILE, BASE STATION

2-WAY RADIO

VIKING

ESSENGERS

gy
Now, 3 feature packed Johnson Messengers...
outperforming everything else in the field!

Compact, hand-held 100 milliwatt or 1 watt “‘Personal Messengers’'.
Rugged and reliable—11 transistors, 4 diodes! Superheterodyne re.
ceiver and exclusive tuned RF amplifier gives twice the sensitivity and
40% more range than similar units with conventional circuitry—more
output than similar units with same rated inputs!

For mobile or base stations—performance proved Viking ‘““Messenger'’
punches your signal across the miles! High efficiency design makes
full use of maximum allowable legal power. Excelient receiver sensi-
tivity and selectivity. Automatic ‘‘squelich’’ control—5 channel coverage.
Only 5%" x 7" x 113", easy to install anywhere!

1. e S e S O
WRITE TODAY
for ) E.F. JOHNSON COMPANY
information packed 1105 10th Ave. S.W., Waseca, Minnesota
4 Color Catalog

Please rush ““Messenger" details to:

| NAME.
LT A ADDRESS.
L ciTY _STATE____

Manufacturers of the world's most widely used personal communications transmitters.

SuPERIOR'S NEw mopEL 85 TRANS-CONDUCTANCE TYPE |

TUBE TESTER

® Employs latest improved
[ = ——— TRANS -CONDUCTANCE cir-
= N cuit, Test tubes under “dynamic’
(simulated) operating conditions.
An in-phase signal is impressed
on the input section of a tube
and the resultant plate current
change is measured as a function
of tube quality. This provides the
mbst suitable method of simulat-
ing the manner in which tubes
actually operate in radio. TV re-
ceivers, amplifiers and other cir-
cuits. Amplification factor, plate
resistance and cathode cmission
are all correlated in one¢ meter
reading.
® SYMBOL REFERENCES:
Model 85 employs time-saving
symbols (s, +. . a. ®) in place
of difficult-to-remember lctters
previously used. Repeated time-
studies proved to us that use of

Mode) B5—Trans-Conductance

Tube Tester. Total Price  $52.50
Terms: $12.50 after 10 day triol,
then $8.00 monthly for 5 months
if satisfactory. Otherwise re-
turn, no explanation necessary.

e FREE FIVE (5) YEAR
CHART DATA SERVICE.
Revised up-to-date subsequent
charts will be mailed to all
Moaodel 85 purchasers at no
charge for a period of five
years after date of purchase.
Model 85 comes complete,
housed in a handsome

portable cabinet with 35250
slip-on cover. Only _.

SHIPPED ON APPROVAL

these scientifically selected sym-
bols speeded up the element
switching step. As the tube man-
ufacturers increase the release of
new tube types, this time-saving
feature becomes necessary and
advantageous.

e “FREE-POINT" LEVER
TYPE ELEMENT SWITCH
ASSEMBLY marked according
to RETMA basing, permits ap-
plication of test voltages to any
of the elements of a tube.

NO MONEY WITH ORDER—NO € 0.D.

-
Try it for 10 days be- o

fore you buy. If com- 1
pletely satisfied then
send $12.50 ana pay
baiance at rate of $8.00 ]
per month for S months

MOSS ELECTRONIC, INC.
¢t DEPT. D-927, 3849 Tenth Ave. New York 34, N. Y.
1 Please rush Model 85. If satisfactory. 1 will pay
on terms specified. Otherwise [ will rewrn tester.

All prices net, F.O.B., N.Y.O.

—No interess or pnance

charges added. 11 not Name

compictely satisfied. re-

tum to us, no explana- : Address

tion necessary. i Cj_(y Zone State.
- ———

.

98

FOCUS CONTROL BURNOUT

Several RCA 800 series color receivers may come
to the shop with the focus control burnt out. Experience
shows that this often happens because the black voltage
wire from the picture tube socket to R122 has been pinched
under the compartment cover of the high-voltage cage. This
causes arcing that results in the focus control burning out.
When reinstalling the high-voltage compartment cover,
make sure that this lead is placed in the cutout in the cover
provided for it, and not under the cover itself. —RCA Tele-
vision Service Tips.

ADMIRAL 14YP3D

A common complaint on this set is sound OK and a
single horizontal line across the center of the screen. You'll
usually find the trouble in the vertical sync section. Capacitor

220K o)
c

6CM7
VERTOSC %
8 QUTPUT

LEKV

o
TO YOKE
-

L Yas0v

C shorts, allowing a large portion of the boosted B-plus volt-
age to appear on the grid and cathode of the vertical oscil-
lator. This cuts the tube off and kills vertical sweep. Replac-
ing the capacitor is the obvious solution.—Dee Bramlett, Jr.

CHECK 6CD6-GA OPERATION

In some RCA KCS68 and KCS81 television chassis,
the 6CD6-GA beam-power tube has failed because of im-
proper operation of the horizontal deflection circuit.

Since “plate emission” may cause the 6CDG-GA to
fail in some chassis when it is operated above the maximum
allowable peak negative voltage of 1,500, RCA recommends
that you use the device outlined in Fig. 1 to measure the
peak negative voltage of this tube.

Connect an 1B3-GT, a 500-uuf ceramic capacitor and
a 1.5-volt battery as shown.

Remove power from the TV chassis. Connect the lead
from the filament of the 1B3 to the plate of the 6CDS6.
Then connect the lead from the ecapacitor to the TV chassis
under test.

IB3-GT
INSERT SWITCH IN THIS LEAD éLLIGATQR
Lip @

i

TO 6CD6-GA PLATE

ALLIGATOR CLIP
500uut

NOTE-
LEADS SHOULD BE AS SHORT AS POSSIBLE BATTERY

Fig,!

RADIO-ELECTRONICS
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I1B3-GT

FLYBACK HV RECT

6CD6-GA
HORIZ
OUTPUT

4.7uH | CI98 OR
Tc206

Fig.2

Apply power to the TV chassis. Picture must be in
synec.

Using a vtvim and a high-voltage probe, measure the
voltage on the plate of the 1B3 in the test device. It should
not exceed 1,500 volts.

RCA further recommends:

If the voltage measured exceeds 1,500, then connect a
wire wound 5,000-ohm, 5-watt, 10% resistor (R2 in Fig. 2)
to capacitor C198 (KCS81) or capacitor C206 (KCS68) of
the horizontal deflection circuit..—RCA Service News

TRANSFORMER REPLACEMENT

Sometimes we run into the problem of replacing a small
audio or vertical output transformer svhere it is either
almost impossible to drill out the rivets without damaging
parts, or time could be saved by using a better approach.

REMOVE TRANSFORMER
FROM MOUNTING
When using an exact replacement or a unit having similar
dimensions, try this method: Drill out the closest or easiest
to get at rivet, leaving room to get at it. Next, remove the
strap around the core of the transformer, as in the diagram,
and do the same for the replacement. Then replace the new
transformer, less mounting strap, into the old transformer
strap. Last, fasten the mounting strap back in place with a
nut, washer and screw where the rivet was drilled out.—
George P. Oberto END

0 O O
WE BUY INDUSTRIAL TECHNOTES

RADIO-ELECTRONICS wants Industrial Tech-
notes. These should cover equipment (including
closed-circuit television) actually used in indus-
trial work, or technotes on counters, controls and
other apparatus whose users are largely indus-
trial. Unillustrated Technotes pay $5; circuit dia-
grams raise the price to $9 and acceptable photos
are worth $7 each. Send your technotes from in-
dustry to Technotes Editor, RADIO-ELECTRON-
ICS, 154 W. 14th St., New York 11, N. Y.

0
APRIL,

1962

Try This Handle'!

It's the New

Bull Driver

Here's the best handle you've ever
seen on a screw driver!
Try it for grip. Ah! Real Comfort. Try
it for ruggedness! Feel how that big
handle lets you apply more power!
Tough jobs go fast, easy!
Theblade? It's made of the finest
heat treated chrome vanadium
steel to far exceed U. S. Torque
Standards for strength.
Technicians have asked for
this better, bigger handled
driver and now VACO, Amer-
ica’s Leading Screw Driver
Manufacturer, has made it
available. Try a Bull
Driver today. There is
nothing else like it!

LLL DRIVERS

Look For This Display At Your Johbers

VACO COMPAR-O-GRAPH lets you COMPARE
Bull Driver with a standard screw driver.
See and feel the powerful difference!

\/ACO PRODUCTS COMPANY, 317 East Ontario St., Chicago 11, II.

in Canada: vaco-Lynn Products. Ltd. and Atlas Radio Corp

99
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’  this easy iv-uy.
: yknowledg'e required.

electronics th
No previous fec

BUILD

hnical

the finest professional quality TV Set
on a practical "pay-as-you-wire” plan.

SAVE

up to 1/2 on cost of equ; |
educational course pl::";"\'; :enlt

Build the Tronsvision *'Professional”” TV Kit
described below and get this complete course
of study for $7.95 (ovailable only to
Transvision Kit builders.)

Requires no previous technical knowledge.
Prepared by experts in teaching novices
about eclectronics.

YOU LEARN: About block
diagrams... How to read
and follow electronic
circuits. .. How to use
basic measuring instru-
ments... Theory and oper-
ation of basic electronic
circuits. .. How to service
TV, Radio, and other types
of electronic equipment.

Prices range
from $119 to $199.

“Professional” TV Kit
Choice of 197, 237, or 27"
Picture Tube...Easy “Pay as
You Wire™ Terms... Only $15
for the Starting Package.

A few of the Professional Quality Features
of Transvision TV Kits:

Choice of push-pull 10-watt audio or output to

your Hi-Fi System...D.C. restoration...Ultra-

linear sweep circuits...Standard Coil Model

PKO Automatic Tuner...Super-sensitivity for

fringe areas... Complete line of Accessories for

Custom Installations.
U.S. Armed Services and over 4000 schools and ‘
colleges have selected Truansvision Receivers for
educational television.
ASSEMBLY MANUAL—$2.00
See how easy it is to assemble the Transvision

Kit. Cost of Manual refunded on purchase of Kit. |

1r VA
M ; New Rochelle, N.Y.
NE 6-6000

|--_ START NOW — MAIL THIS COUPON.mmm;
TRANSVISION Efectronics, Inc., New Rochelle, N.Y. Dept. RE-L}

[ Send FREE 12-page Catalog... [ | enclose $2 for Assembly 1
Manual, refundable on purchase of Kit.

7 1 enclose $15 for Starting Pkg. on pay-as-you-wire plan,
(Complete Kits range from $119 to $199.)

- Name.

Address,

City. Zone State.
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INDIANA REPORTS

Kokomo—RTSEA members dis-
cussed the possibility of compiling a list
of dead-beat customers for distribution
among all members. The list would warn
individual technicians who might other-
wise get stuck and make possible unified
refusal to do any servicing until earlier
bills had been paid. Until the dead-beat
paid his past-due bills, no one would
repair his set.

St. Joseph Valley—ARTS elected
new officers. The new president is Lew
Woods; vice president, Bill Rapport;
secretary, Russ Bills; Treasurer, Dick
Tepe, and Sergeant at Arms, Ralph
Zeller.

Indianapolis—ITTA reduced its
initiation fee to $10 to spark a member-
ship drive and has instituted a job
placement committee to serve members
and nonmembers.

Dubois County—SIETA is push-
ing for better attendance. A program
has been set up to give additional in-

the
business-like

SERVICE
CHARGES

and

RECORD
KEEPING

approach

For customer’s prices
on every replacement
part, plus flat rate and
hourly service charge
data, regional and
national. Dave Rice’s
OFFICIAL PRICING
DIGEST, listing over
63.000 items. $2.50.
A AVAILABLE FROM YOUR DISTRIBUTOR W7

If you want to op-
erate on a profes-
sional level, Dave
Rice’s OFFICIAL [¥m
ORDER BOOKS give [ SRR
you triplicate forms SERVICE
for order, invoice,
and office records
...spaces for tubes,
parts, scrial num-
bers, labor and tax
charges, signatures,
ctc. 75¢ per book,
$6.50 for dust-proof
box of 10.

ELECTRONIC PUBLISHING COMPANY, INC.
133 N. Jefferson St. » Chicago 6, lll.

www.americanradiohistorv.com

struetion in the use of test equipment,
particularly the oscilloscope.

WISCONSIN CIRCUIT

Jefferson-Dodge  County — Dues
were increased retroactive to the 1961
convention. Frank Sherman was ac-
cepted as a new association member.
Educational films from the University
of Michigan will be obtained for show-
ings at TESA meetings.

Milwaukee — Jerry  Hall com-
mented on state association activities.
The more than 20 attending members
were in favor of joining the state asso-
ciation.

ARTSD ELECTION RESULTS

Columbus, Ohio—The Associated
Radio & Television Service Dealers met
at the Nationwide Inn and elected new
officers for 1962. When the vote had
heen taken, the new president was Jack
Voigt; vice president, Frank Shannon;
recording secretary, Walt Driscoll; cor-
responding secretary, Rex Rice and
treasurer, Paul Boyer.

DO-IT-YOURSELF TV REPAIRS

Portland, Ore.—New trend in TV
repairs: rent space and equipment to

YOU
SAVE
MONEY!

RUSH US YOUR
LIST OF HI-FI
COMPONENTS
FOR A SPECIAL
QUOTATION

WRITE FOR FREE
AUDIO DISCOUNT
CATALOG A-15

New low prices on
amplifiers, tuners, tape
recorders, speakers, efec.

ELECTRONICS CO.
120 LIBERTY ST.
NEW YORK 6, N.Y.

RADIO-ELECTRONICS
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the customer so he can make his own
repairs. O’Brien’s TV & Appliances set
up the following system:

The customer can call for pickup
and delivery, if he wishes, for $1.50. He
can rent space at the shop for $1 for
the first 2 hours; get a basic kit of hand
tools for 50¢ an hour; check tubes and
get a half hour of troubleshooting free
and replace needed parts himself.

HOUSEWIVES’ PEEVES

Housewives, asked about their pet
peeves regarding service technicians,
had several. The wise technician will try
to avoid these more common causes of
irritation in dealing with women:

“A technician I called in once was
a terrible gossip. He told me about my
neighbor down the street who hadn’t
paid her bill. T thought that if he told
me about her, he would just as soon tell
others some bit of gossip about me. I
never called him again.”

“My pet peeve is the noisy techni-
cian. He always seems to arrive just
after I put the children to bed for their
afternoon nap. He stomps in the house,
drops his tool box on the floor with a
thud, and talks in a loud voice that can
be heard all the way down the street.
I realize a technician has to make some
noise, but some of them overdo it!”

“l don’t like the know-it-all who
says he can’t explain the trouble to me
because I wouldn’t know what he was
talking about anyway. What he doesn’t

realize i1s that I’ve been using TV for
quite some time. I may know a lot more
than he gives me credit for.”-—Philco
Service-Businessman

CUSTOMERS PAID FOR
TV TROUBLES

Boston, Mass.—An independent
TV distributor, Shawmut’s TV, is offer-
ing to pay his customers for their TV
troubles. Here’s how it works: You buy
a Motorola TV set from Shawmut’s. If
during the first year any tube or part
fails, they will pay you $1 and make
the repair free. If the picture tube fails,
they will replace it and give you $5. If
the power transformer fails, they will
give you a comparable new Motorola
TV.

The firm points out that the re-
placement of tubes and parts is covered
by the Motorola guarantee and that the
installation and monetary contribution
are Shawmut’s own free offer.

COLOR TV FOR TSA

Detroit—RCA’s training center
was filled with 85 independent techni-
cians from the Television Service Asso-

ciation of Michigan not too long ago. |

They were there to sit in on a service
meeting for color TV. Alignment and
other adjustnients were demonstrated
during the session. Future meetings will
cover convergence, setup procedures and
other facets of color TV. END

Get ahead in
SERVICING

Write for details about the
GERNSBACK LIBRARY
TECHNICIANS BOOK CLUB

Gernsback Library, Inc.
154 West 14th St., N.Y. 11

®,

750 MA

SILICON

RECTIFIERS TOP-HATS
Factory Direct MFG. PRICES

Low leakage Newest Type

TPIV/RMS PIV/RMS | Plv/AMS
50/35

PIV/RMS
| 100/70 2oo.‘uo 300/210
.07 ea, _ .15 ea. .20 ea 29 ea.
PIV/RMS | PIV/RMS PIV/RMS PIV/RMS
400/280 | 500/350 soo/czo 1oo, 490
ea. .45 ea. ea.
PV /RMS PIV/RMS PIV RMS PIV/RMS
B0O /560 | 900/630 I 1000/700 | 1100/770
.79 ea. .90 ea. 1.00 ea. | 1.20 ea. _

General Purpose 400PIV ot 300MA
Special 2 for .50 25 for 6.00
100 for 20.00

100 Different prec. res., /2 W, T W, 2 W

of V2%, 1% Tolerance........ Only S'I 25
General Electric TN91 Power Junchon
:10 0 goa 00000092000 0t%0 00 0 for $1.00

Int. Rect. Selenium PIV440/RM5160

DC Current 1OMA .......... 10 for $1.00
PIV  Current Price P1V  Current Price
200 Amps .50 400 15 Amps 2,10
400 2 Amps .85 50 50 Amps 2.40
100 15 Amps 1.20 100 50 Amps 3.15
200 15 Amps 1.65 | 200 50 Amps 4.10
AII material guaranteed. $2.00 min. order. Orders

NYC. Include check or money order. Shpg.

F.0.8.
charges plus. C.0.D. orders 2594 down.

WARREN ELECTRONICS CO.

NYC 7, NY 87 Chambers St. WO 2-5727
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900000000000000000000000000
HI-FI RECORDING TAPE

Splice Free (except 2400°) Freq. Resp
20, 20,000 cps. 15 day money-back guatantee
3.31 12.23 24+
51,29 $1.17 93¢
T 1’59 1.a5 @
- c 1.95
2 2.59
” (ensnhxed mylar ____ 2.95
Can Be Assorted. Add 15¢ Pastage Per Reel
10¢ for 24+ Lot O
HI-FI COMPONENTS, TAPE RECORDERS
At wholesale prices shlpped within 24-48 hours.
We’ll airmail low quotes on your packaged HI- Fl
inquiries. Send for free wholesale catalogue.

CARSTON 25RD Eost 88 st.

New York 28, N. Y.

}200 77 Acetate ..........

I TRANSISTOR]
sum FOWERFUL ]4 3
m||||||||||||

Ol'

watt sterec amplifi
reo record chonger {with base & st
=————XCartridge} ¢ Z—Hno 7-wuy Hi-Fi speokers.

=== TWO-SPEED RECORD PLAYER
E LI's—33's & 45's ond
1 EHirs

TRANSISTOR RADIO one

=—— 613 South Gay Street KNOXYILLE, TENNESSEE
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BUILD THE FINEST

7z M@aé&

CUSTOMIZED

TV KIT

On Easy “Pay As You Wire” Terms
Only $15 for the Starting Package!

‘“PROFESSIONAL*
Series—designed for
the perfectionist seeking
the finest in TV performance.
Easy to assemble. No technical
knowledge required. Anideal
“Learning” Kit with a Complete
Course of Study is available.

Also available:

WIRED

CHASSIS

for custom

installations

with a choice
of vertical or horizontal
controls and the newest

19, 23" or 27"
Picture Tube.

Beavutiful Cabinets —
designed to enhance sound quality and blend witn
modern decor. For TV or combination TV and Hi-F.

A few of the Professional Quality Features:

Choice of push-pull 10-watt audio or output to
vour Hi-Fi system . . D.C. Restoration . .
Ultra-linear sweep circuits . . Newest Stand-
ard Coil Model PKO Automatic Fine Tuner . .
Super-sensitivity for fringe areas . . Complete
line of Accessories for Custom Installations.
CHOICE OF 19", 23” or 27" CRT. Prices
range from $119 to $199.

U.S. Armed Services and over 4000 schools and
colleges have selected Transvision Receivers for
educational television.

Learn the basic principles of elec-
tronics from the Course available with the th

ASSEMBLY MANUAL-$2.00
See how easy it is to assemble the Transvision
Kit. Cost of Manual refunded on purchase of Kit.
New Rochelle, N.Y.

1t
NE 6-6000

gwmamam START NOW — MAIL THIS COUPON cammmas

1 TRANSVISION Electronics, Inc., New Rochelle, N.Y. Dept. RET.

1 O Send FREE 8-page Catalog...[] | enclose $2 for Assembly
Manual, refundable on purchase of Kit.

O ! enclose $15 for Starting Pkg. on pay-as-you-wire plan.
{Complete Kits range from $119 to $199)

- 1
:Name :
:Address 1
! City. Zone State
e e e ]
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|
s32 A.A‘:. ' l IR “I]S

All tubes not necessarily new. but myhb: c;::g;;;::::y .::::3 ‘
2nds or used. Each clearty marked. RO RKE

hicl:o:z Jace FREE any tube that becomes _ﬂeleclm in us:I wdmun

:’ ar ?wm date of purchase. All tubes Indmdual‘lyhhnxiens&“‘

mz:ken. Partial Listing Onfy — Thousands More Tubes in 4

_—

T sae  caseT scus 657 13D =
wieT W4 f fe S iz8k]
18367 BSAT7 12C!

5R4 58C5  6CMT .
el mooece N L £ | BRIDGE SAVES TRANSISTORS
14 4 £US 1265
s sy SBEE  GCRE 11K . . . .
W A ai 126 Incorrect polarity can damage to make a mistake. When experimenting
we W o AL iz transistors and electrolytic capacitors. with transistors, I eliminate the pos-
iﬁ‘{? LT LR %52%;5 125 In experimental setups where supply sibility of damaging components with

GAHG  6BLIGT 6006 125KT6T | a simple full-wave silicon rectifier
;:":z'z we G oe ioes Vvear | FUBLWAYEISILIEONRECTIRRIDGE brid eI When the bridge Cis connected
jocs  oas 8807 o ke iaweat | 4 ircui
O Gw e v between the supply and the load circuit
o o sve e Ul e SUPPLY VOLTAGE as shown, power supply polarity is un-
P 5:“6“} [T e {ANY POLARITY) important. Just remember to leave the
P EE;E; g S L e + IgATDRA"S'STOR bridge connected to the load circuit
SANB 12866 3505 | R :
o eve 6coss SN e 30w _ until the tests are completed.

ORDER SHIPPED SAME DAY RECEIVED.

SHIPPING INSTRUCTIONS: ELECTRONIC MARKET
PAYS YOUR POSTAGE on orders of $10 or more in
U.SA. and Territories. Send approx. postage on Cana-
dian and foreign orders. Any order less than $10
requires 25¢ handling charge. Send 25% on C.0.0.'s

ANY RECEIVER TUBE NOT LISTED ALSO AVAILABLE
AT 34c EACH!

o fyne tube
M Applies to tubes below only

128X7 12N§ 616 $0CS
6AX4 1RS 6405 12BA6 6N7 BAWS
BAUY 634 6C67 12587 6K7 6ams
GEBB 12AU7 6068 12877 6ACT GAF4
GAUB 12417 6AKS sus W4 6ACS
i et :

DO U A

349 IRTIRTTY

EACH R  Epoxy to :
LIOMP | i RIA '

U U AR

UR U 3

Save 30% on 4-track
Stereo Music on Tape!

Empty 3 in. plastic reels 7¢ ea.

-

leads may be connected and discon-
nected any number of times, it is easy

ELECTRONIC MOTOR

This new electronic de motor uses
a tunnel diode, bar magnet and two-
terminal coil to provide either rotary
or pendulumlike reciprocating motion.
It is designed to replace the more com-
plex transistorized motors in electric

BARGAIN PRICES!

SEND FOR OUR FREE
Tape Recorder/Blank/Precorded Tape Catalog
SAXITONE TAPE SALES

(Div. of Commissioned Electronics Co., Inc.)
1776 Columbio Road Woashington, D.C.

Al Atuminized  BUY DIRECT

watches and clocks. The circuit (cov-

ered by patent application) is shown in
the diagram. Two models, made for
educational purposes by Sine-Ser Co.
(Waltham 54, Mass.), are shown in the
photo.

The rectifiers are selected to
handle the voltage and current drawn
by the load.—Herbert E. Pasch

USES TUNNEL DIODE

L

DC PWR SUPPLY TUNNEL DIODE

o

There are no moving parts to re-
quire maintenance. The pendulum mod-
el starts by itself. The rotary model
requires a slight push on the magnet
to get it started.—Dr. H. E. Stockman

SIMPLIFIED SWITCHING FOR AC-DC EQUIPMENT

Equipment designed for 117 volts
ac and 6 or 12 volts dec generally has a

complex circuit for switching the heat-
er string from one source to the other.

Here is a circuit that does away with

TV PICTURE TUBES “grass types  AND SAVE RS o S 1 all complicated switching.
o 121P4—$8.95 o 17BP4—39.95  21AL/ATP4—$16.75 TRANS 4f SEC For a 6-volt de/117-volt ac circuit,
¢ 245’{:“33%2% R el e il e cT — opeyneup | the wiring is as follows: A 12-volt cen-
It:‘siz% t:Ihaesss. a;\e“m':g?erfira(:;n ii;li:':m!-inq electron gun are AC LINE - _I':O(GV) ter-tapped filament Winding is used, and
brand new. : = the tubes are connected from each side
PICTURE TUBE OUTLET sl kg e R (SEE TEXT) to ground. The current drain on each
2922 MILWAUKEE e Chicago 18 picture Tube list. 6VHTRS = side is equalized by a resistor (R) on
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one side, if necessary. On ae, the 12 volts
is impressed across the two strings in
series, and the tubes each receive 6
volts. On de, the voltage is applied be-
tween transformer center tap and
ground. Since the resistance of the
transformer winding is low, there is
hardly any voltage drop and the two
strings are effectively connected in par-
allel across the source.

For 12-volt operation, use a 24-
volt center-tapped transformer and 12-
volt tubes in two parallel strings as
shown in the diagram.—Matthew Fich-
tenbaum, WA2UFD

PHOTORELAY MODIFICATION

This modification will lock in a
photocell or phototube relay when the
light beam is momentarily interrupted.
Rather than using a separate or more
complex relay, the standard single-pole
double-throw relay, wired as shown,
will usually work. A toggle switch may
be used to override this feature and, by
momentarily setting it to “override,”

PHOTOTUBE ~ PHOTORELAY CIRCUITRY
{OR PHOTOCELL) L~
RY
BREAK
N.O.
e
= N.G. TO /
CONTROLLED
il CIRCUIT

NOTE-DARK LINES ARE ADDED WIRES

reset the relay. Watch for leakage be-
tween the controlled circuit and the
photorelay input.—Richard Koplow END

50 iBe;rs Ao

In Gernsback Publications

HUGO GERNSBACK, Founder

1908
1908

Madern Electrics.......... -
Wireless Association of
Elcetrical Experimenter

Radio News

Science & Invention_... 1920
Practical Electries. 192§
Television 1927
Radio-Craft _ 1929

Short-wave Cr
Television News ..

Some larger libraries stili have copies of Modern Electrics
on file for interested readers.

In April, 1912, Modern Electronics

Stopping Trains by Wireless, by
Frank C. Perkins.

Apparatus for Testing Detector
Minerals, by our Paris corre-
spondent.

The Poulsen System, by Dean
Farran.

New Fessenden Station in Brook-
lyn.

Mercury Transmitting Condens-
er, by Stuart R. Ward.

A Silicon Detector, by C. W. Sea-
man.

A Good Electrolytic Detector; by
Lewis C. Mumford.

i
-
=
=
o
=

i
-

G
&

iy S

SOMETHING ON

CB

EVERY MONTH IN

Radio-Electronics

don’t miss it!
subscribe now...

G
i
S

1 YEAR $5
2 YEARS $9
3 YEARS $12

RADIO-ELECTRONICS
164 WEST 14TH ST.
NEW YORK 11, N.Y.

TV-RADIO Servicemen or Beginners. . .

Send for &7/&%
{-Volume Job-Training Set

on 7-Day FREE TRIAL

o

erenmt TSR
WO 5
. gaNd ’
£ ifr\ -

and
saalﬂaa;

Put money-making,

diagrams; 10,000 facts!

m— 2
Answers ALL Servicing Problems QUICKLY . . .
Makes You Worth More On The Job!

time-saving TV-RADIO-ELECTRONICS
know-how at your fingertips—examine Coyne’s all-new 7-Volume
TV-RADIQO-ELECTRONICS Reference Set for 7 days at our
expense! Shows you the way to easier TV-Radio repair—time
saving, practical working knowledge that helps you get the BIG
money! How to install, service and align ALL radio and TV sets, even
color-TV, UHF, FM and transistorized equipment. New photo-instruc-
tion shows you what makes equipment “tick”. No complicated math
or theory—just practical facts you ean put to use immediately right
in the shop, or for ready reference at home. Over 3000 pages; 1200

diagrams.

SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day

FREE TRIAL! We'll include the FREE BOOK below. If you keep the set,
pay onl}{ $3 in 7 days and $3 per month until $27.25 plus postage is paid.
Cash price only $24.95. Or return set at our expense in 7 days and owe

“LEARNED MORE FROM THE!
THAN FROM 5 YEARS WORK!”

*‘Learned more from your first two
volumes than from 5 years work.'’
—Guy Bliss, New York

**Swell set for either the service-
man or the beginner. Every service
bench should have one.''—Melvin
Masbruch, lowa.

coupon TODAY

nothing. Eijther way, the FREE BOOK is : Educational Book Publishing Division :

yours to keep. Offer limited, so act NOW! I COYNE ELECTRICAL SCHOOL H
] . —

“150 Radio- § 1455 W. Congress Parkway, Dept. 42-RE, Chicago 7, lllmaus’

¥ yes! Send me COYNE'S 7-Volume Applied Practical TV-RADIO-{

LLECTRONICS Set for 7-Days FREE TRIAL per our offer. Include-|

./, "Patterns & Diagrams” book FREE! [

// Name Age :

Address :

City Zone ... State ... 1

1962

APRIL,

FREE DIAGRAM BOOK!

We’ll send you this big book,
Television Picture Patterns and Diagrams Ex-
plained” ABSOLUTELY FREE just for examin-
ing Coyne’s 7-Volume Shop Library on 7-Day
FREE TRIAL! Shows how to cut servicing time
by reading picture-patterns, plus schematic dia-
grams for many TV and radio sets. Yours FREE
whether you keelp the 7-Volume Set or not! Mail

VOL. 4—EVERYTHING ON SERV-
ICING INSTRUMENTS! How they
work, how to use them. 368
pages; illustrated.

ALL 7 BOOKS HAVE BRIGHT, MODERN.

The First

P

3 Practical
| % TV-RADIO-
? ELECTRONICS

il

Shop
Library!

s,
s"“gulﬂ

e OV

”\“
om1d0OH3

8o
e

Like Having An Electronics Expert Right At Your Side!

VOL. 1—EVERYTHING ON TV-
RADIO PRINCIPLES! 300 pages
of practical explanations; hun-
dreds of illustrations.

VOL. 2—EVERYTHING ON TV-
RADIO-FM RECEIVERS; 403
pages; fully illustrated,

VOL. 3—EVERYTHING ON TV-
RADIO CIRCUITS! 336 pages;
hundreds of illustrations, circuit

VOL. S5—EVERYTHING ON TV
TROUBLESHOOTING! Covers all
types of sets. 437 pages; illus-
trations, diagrams.

VOL. 6—TV CYCLOPEDIA! Quick
and concise answers to TV prob-
lems in alphabetical order, in-
cluding UHF, Color TV and
Transistors; 868 pages.

VOL. 7—TRANSISTOR CIRCUIT
HANDBOOK! Practical Reference
covering Transistor Applications;
over 200 Circuit Diagrams; 410
pages.

VINYL CLOTH WASHABLE COVERS

FREE BOOK—FREE TRIAL COUPON!

wWww.americanradiohistorv.com

O Check here if you want Set sent C.0.D. Coyn
C.0.D. and cash orders. 7-Day Money-Back Guarantee.

e pays postage on:

e e e e mm e i S e e e e i
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WINEGARD Transistor TV-FM

TENNA-BOOST

Mounts on Any Antenna!

19 DB GAIN! CUTS SNOW ... BOOSTS SIGNAL

Make any TV or FM Antenna work
better by amplifying signals with the
new Winegard Tenna-
Boost.

19 DB gain—no peaks
and valleys. Linear fre-
quency response—extreme-
ly low VSWR. All AC
power supply.

Because of its extra power, the Wine-
gard Tenna-Boost can be used to operate
up to 6 TV sets from one antenna.
Works perfectly for black and white and
color . . . plus FM and FM stereo.

There’s a big difference in antenna
amplifiers! Ask your distributor or
write for technical builetin.

Winegard

3013-4 Scotten, Burlington, lowa

AMAZING
TV
LIFE-SAVER ®

ohLY s4 93 Us. Pat. 2,914,637
Eliminates Costly TV Troubles

By absorbing damaging in-rush current so
destructive to Television and Hi-Fi tubes,
the Tv LIFE-SAVER eliminates 3 out of 4
Service calls by more than tripling the life
of all tubes . . .

PROTECTION

:I::(W’W((ﬁ'(((i(((ll«(mmm'" {

R e —

O/ N ———
oo o 0

MA-300
POWER SUPPLY

MALLATY

Model 4100-2, 100-275 watts 117 V. §1,95 Uist
Model 8050-4, 250-400 watts 117 V. $2.95 List

WUERTH SURGISTOR®

A new component easily installed to reduce
call-backs by eliminating surge current dam-
age to television and Hi-Fi tubes.

See your dealer or distributor today for
these money saving, equipment saving Mira-
cle Inventions. Or, send your order direct to
us for prompt action.

WUERTH PRODUCTS CORP.

1949 Moffett St., Hollywood, Florida

e
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This device can detect hidden transmitters.
Being un;uned, it can pick up local radiation
over a wide range of frequencies.

) —s
by

SPY RADIO DETECTOR
Patent No. 2,963,576

Oleg C. Enikeieff, Silver Springs, Md. (Assigned to Harry C. Miller Co., Rochester, N.Y.)

negative signal. It will reduce collector flow as
indicated by meter M.
V2 and D2 are not energized by the rf. They

R1

\-— r
DI

vV
METER ZERO

SENSITIVITY

D2

L

Y

Two flat plates (P), 6 or 8 inches square, are
etched or printed side by side on a panel,
Radiation picked up by them is rectified by D1
and passed through an rf choke to V1 as a

The resistor (R) is shown on an assembly

(I_?ig. 1). Fig. 2 shows details of the rotor and
wiper.

It consists of a flat barrel] fitted into a sleeve,
both of metal, with a groove to keep them in
place. A screwdriver slot is used to drive the
barrel. At the bottom of the barrel is a spring-

Patent No. 2,967,934

Pierre Pascal Martinelli, Paris, France. (Assigned
to Commissariat a PEnergie Atomique)

The metal is bombarded by beta rays which
cause it to give off X-rays. These are detected by
a photomultiplier and indicated by a pulse
counter (Fig. 1). The frequencies at which the
X-rays peak are a characteristic of the partie-
ular metal. The intensity of radiation rises with
the deposit thickness.

A screen eliminates any beta rays that might
be present, while passing the X-rays. The filter
(between amplifier and counter) is variable
and may be set for the desired band. END

www americanradiohistorvy com

are used only to balance out the meter current.
Initially, and with no rf signal, Rl is adjusted
for a meter zero. Resistor R2 controls the meter's
sensitivity.

PRINTED-WIRING VARIABLE RESISTOR

Patent No. 2,970,244

Mérrite L. Beverly, Torrance, Calif., and Manfred Kahn,
Williamstown, Mass. (Assigned to Sprague Electric Co.)

metal wiper. It maintains pressure on a printed-
circuit resistive coating (mnot shown) similar to
that in a standard potentiometer.

MEASURING THIN METAL DEPOSITS

SUPPORT PLATE

AN
&

BETA RAY
SOURCE

DEPOSIT

PHOTO
MULTIPLIER AMPL FILTER
TUBE
COUNTER
Fig.l

RADIO-ELECTRONICS
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TRY

ONE
’ L

CONNECTOR ADAPTER |

This little adapter lets you connect
a miniature mike connector to a minia-
ture phone jack quickly. Remove the
cable-protecting spring from a Switch-
craft 5601M miniature mike connector,
and saw off the connector to a length
of about % inch. Take a short length
of hookup wire and solder one end to
the center lug of a miniature phone
plug. Insert the threaded shank of the
phone plug into the end of the mike
connector, allowing the wire to pass
through the connector and the eyelet.

i
|

1
|

Join the phone plug and mike connector
securely with a couple drops of solder.
Clip off the excess wire and solder the
end into the eyelet in the mike con-
nector. The photo shows the completed
adapter all set to join a miniature
phono jack to a mike connector.

A coupling ring slipped onto the
adapter allows it to take either a female
or male mike connector.—Art Trauffer

OIL ELECTRIC CLOCKS

In some clock radios the motor is
a sealed unit. When it needs oiling, it
becomes rather noisy. Oiling a motor in-
side a sealed case is a problem, but one
that can be solved.

Remove the sealed unit and hold

APRIL, 1962

THs

No_w...Tomorrow and for yearsto come!

CITIZENS BAND
RADIO

* 8 Channels, crystal controlled
transmitter and receiver

* Tunable receiver for 22 channels

s Transmitter 100% Class B
modulated

* Adjustable squelch
* Automatic npisg limiter (L[ RADIO CORPORATION \
* R. F. Power indicator s 73 Wortman Ave., Brooklyn 7, N.Y. \
it g.uarantee 4 Please send me complete information \
» Easy to install. Ideal for home, F on Model “E"" CB Radio. ¥
boat, car or business. Weighs ! Dept, 110 '
only 9 lbs. . .43, x91, x11l, |‘ AN )
* FCC Type accepted* - p
*in preference to only certification s ADDRES -
\
with 1 pair of h $ 50 . CITY - ¥
crystals, microphone
and power cables 7 \\ S;TATE = a
I s 00 5 T z

o Please mention )
RADIO-ELECTRONICS

when answermq ads.

Specializes in SAVING YOU MONEY
» FACTORY FRESH (OMPONENTS
+ LOWEST POSSIBLE QUOTATIONS
» FAST DELIVERY
We are FRANCHISED DEALERS for most Hi-Fi

lines. Most orders SHIPPED PROMPTLY from
stock. RECORDING TAPE at LOWEST PRICES.
FREE 95 page STEREO CATALOG

190-R Lex. Ave., Cor. 32
Visit Our Showroom

St., New York 16, N. Y.

CASH FOR vOuU-

Electric APPLIANCES
Learn at Home © $3 to $5 an Hour
Spare Time, Full Time ® Be Your Own Boss

FREE BOOK tells

about profitable busi-
ness you can run—right
at home. Repair Elec-
tric Appliances, using
simple tools. Pays $3-$5
an hour!

CASH IN ON THISBIG BOOM
400 MILLION Appli-

ances are in American
homes right now. Peo-
ple need them fixed.
You make good money
doing it. In your base-
ment, garage, even
your kitchen.

QUICK WAYTO GET STARTED

For less than 20¢ a
day our easy, pictured
instruction—backed l)y
45 years of success in
home-training pre-
pares you for top earn-
ings. Earl Reid of
Thompson, Ohio, says:
“Made $510 in one
month spare time.” At
no extra charge you get
Appliance Tester, too.
Finds trouble-spots,
checks your work.
Get your FREE Book
and FREE Sample Les-
son ! Mail coupon below,
letter or postcard, now.

Anpliance Div. 1|

NATIONAL RADIO INSTITUTE,
Dept. FD2, washington 16, D. C.
Send Free Book, Free Appliance Repair |

Course Lesson.

[] Spare Time Earnings
] Better Job

Address

Am interested

in: |
[J My Own Business

City .
—Accredited Mem her

|
|
|
|
| Name oo
|
|
L

onal Home Study COUHCIl_.l
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HI-FI COMPONENTS
SLEEP LEARN KITS

Unusual Values ’

F MERITAPE
Cre‘t! |962 Low c¢ost, high
Y quality recording

- DRESSNER tape, in bhoxes or cans.
1523RE Jericho Tpke, New Hyde Park, N.Y.

°

L] Fall Edition

° "New 1962 S

° Catalog" ’

[ ] 7 IS

°

P : " - -

° |

°

o U

& t ° °

2 DRLD

°

o P—
: ‘ X
. ® : N\

® % A complete catalog of specialized industrial
eElectronic TUBES and COMPONENTS . .
featuring Barry Electronies savings to Indus-
try, Servicemen and Experimenters.

RME-6900 Communications Receiver
(ELEGTRO_VOIGE Fabulous Deal on Trade-In

WRITE OR CALL
\We'll also purchase your equipment and unused tubes.
Send details:

512 BROADWAY, o
NEW YORKI2N.Y. o

Il YEARS OF BUYERS' CONFIDENCE

Y CORPORATION [ attieis:

AREA CODE 212 ¢

TWX:NYI-373] ,
@ Please send me a copy of the new 1962 ‘Greensneet.
and add my name to your mailing list.

2 .
(RE-4)
L4 .
[ 3, T T ———— Titleg
® Company....... b e
® ®
° Address. .. s - s
® City. State®
® © 00 060600 0000 00 06 0 0 00


www.americanradiohistory.com

Rates—50¢ per word (including name, address and initials. Minimum ad 10
words. Cash must accompany all ads except those placed by accredited agen-
cies. Discount, 10% for 12 consecutive issues. Misleading or objectionable ads
not accepted. Copy for June issue must reach us before April 12, 1962.
RADIO-ELECTRONICS, 154 West 14 St., New York 11, N. Y.

INVESTIGATORS, write for free brochure
on latest subminiature electronic listening
devices. DEPT. 4C, 11500 NW T7th Ave.
Miami 50, Fla.

INDUSTRIAL TUBES TYPE 5555 $95.00—
CRT TMP7 $10.00—ELC-6-A $6.00 many
others. Write your requirements SPERA
ELECTRONICS 37-10 33 St, L.I.C, N.Y.

PRECISION RESISTORS, carbon-deposit.
Guaranteed 1% accuracy. Millions in
stock. % watt, 8¢. 1l-watt, 12¢, 2-watt,
15¢. Leading manufacturers. ROCK DIS-
TRIBUTING CO., 902 Corwin Rd., Roches-
ter 10, N.Y.

TV TUNERS — rebuilt or exchanged,
shipped same day received $9.95. WEST-
ERN TUNER REBUILDERS, 4130 El Cajon
Blvd.,, San Diego 5, Calif.; 3040 Sunset
Blvd., Los Angeles, Calif.

SHORT CIRCUITS pinpointed within 5

feet or your $4.50 back. Own a patented

pocket-size Dynamic Short Locator. DY-

‘:F\"IAMICO’ 11370 SW 60th Terr., Miami 43,
a.

SCHEMATICS, repair information. Tele-
vision $1.50. Radio 75¢. Send make and
model. SCHEMATICS UNLIMITED, Box
65, Flushing 64, N.Y.

SCHEMATIC DIAGRAMS, exact replace-
ment parts orders: Japanese transistor or
tube radios, recorders, transceivers, elec-
tronics equipment. Give model and manu-
facturer, $1.00. TECHERVICES, CPO 849,
Tokyo, Japan.

DOOR OPERATORS, $59.95. Automatic

chain drive. Not a kit—highest quality.

gie.e Literature. DEMSCO, Sebring 25,
io.

SUPERSENSITIVE  directional micro-
phone picks up a whisper at great dis-
tances. Used by investigators to record
faint, distant sounds without being de-
tected. Easily constructed for about $7.
Step-by-step plans, $1.95. DEE CO., Box
7263-A, Houston 8, Tex.

PROFESSIONAL ELECTRONIC PROJ-
ECTS——Organs, Timers, Computers, ete.—
$1 each. List free. PARKS, Box 1665, Lake
City, Seattle 55, Wash.

BEFORE YOU BUY Receiving Tubes or
Hi-Fi Components send now for your giant
FREE Zalytron current catalog—featuring
nationally known Zalytron First Quality
TV-Radio Tubes, Hi-Fi Stereo Systems,
Kits, Parts, ete. All priced to Save You
Plenty—Why Pay More? ZALYTRON
TUBE CORP., 220 W. 42nd St, N.Y.C.

CONVERT ANY TELEVISION to sensi-
tive big-screen oscilloscope. Only minor
changes necessary. Plans $1.95. RELCO,
Box 105663-D, Houston 18, Tex.

106

ELECTRONIC SURPLUS CATALOG, 5.000
items. Send 10¢. BILL SLEP CO., Drawer
178R, Ellenton, Fla.

SAVE DOLLARS on Radio, TV Tubes.
Brand new. Parts at less than manufac-
turer’s cost. 100% Guaranteed. No re-
brands or pulls! Request bargain bulletin.
UNITED RADIO, Box 1000-R, Newark, N.J.
DIAGRAMS FOR REPAIRING RADIOS,
$1; television $2. Give make and model.
DIAGRAM SERVICE, Box 672 RE, Hart-
ford 1, Conn.

DIAGRAMS for TV, $2.00; for radio, $1.00.
HIETT DIAGRAMS, Box 816, Laredo, Tex.

DIAGRAMS: Television $1.25, Radio $.50.
MISC. SALES, 129 Cooper, Santa Ana,
Calif.

SAVE Time, Save Money. Kits. WIRING
SERVICE, 46A Cedar St. Waltham, Mass.

FREE BRAND-NEW FAMOUS-BRAND
TUBES. Catalog discounts to 75% from
list. Picture tubes at 75¢ inch up; parts,
kits at 1/10 original cost. Phono needles,
tube testers, silicons, seleniums, 7”7 TV
bench test tube—$6.99—and more. ARC-
TURUS ELECTRONICS CORP. RE, 502
22nd St., Union City, N.J.

ELECTRIC MOTOR REPAIRING SIMPLI-
FIED! Details Free! MODERN—Box 8715,
Kansas City 14, Mo.

MODEL 80 Signal Generator, $250; Model
82 $200. 150mc packsets as low as $20.
Write CDI, Box 9545, St. Petersburg 40,
Fla.

SMALL SET BUILDER’S big information

catalogue—25¢, refundable. LABORA-
g()#tflES, 1131-B Valota, Redwood City,
alif.

PRINTED CIRCUITS. Free catalog lists
hundreds of circuits. CLOUD “%” ENGI-
NEERING, Brookdale, Calif.

Audio—Hi-fi .

COMPONENTS, Recorders, Tapes. FREE
Wholesale Catalogue. CARSTON, 125-T
East 88th St., New York 28, N.Y.

DON'T BUY HI-FI COMPONENTS, Kits,
Tape, Tape Recorders until you get our
low, low return mail quotes. “We Guar-
antee Not To Be Undersold.” Wholesale
Catalog Free. Easy Time Payments Plan,
10% down—up to 24 months to pay. HI-
FIDELITY CENTER, 220 RC E 23 St., New
York 10, N.Y.

TAPE recorders, Hi-Fi components, Sleep-
learning equipment, Tapes, TUnusual
values. Free catalog. DRESSNER, 1523R
Jericho Turnpike, New Hyde Park, N.Y.

HI-FI AMPLIFIERS, TUNERS, SPEAK-
ERS, WALKIE-TALKIES, Radios, Tele-
scopes, Microscopes, Cameras, low prices.
Free Catalog. GM PHOTOELECTRONICS,
623 Gay St., Knoxville 2, Tenn.

WWW.americanradiohistorv.com

SAVE 309%. Stereophonic music on tape.
Request tape, recorder Catalog R-1. SAXI-
TONE TAPE SALES, 1776 Columbia Rd,
Washington 9, D.C.

RENT STEREO TAPES—over 2,500 dif-
ferent—all major labels—free catalog.
STEREO-PARTI, 811-RE, Centinela Ave.,
Inglewood 3, Calif.

SALE ITEMS. Component qu;te: Bulk
tapes. BAYLA CO., Box 131-RE, Wantagh,
NY.

GARRARD Model A and a Dual 1006 or
Miracord Studio record changer, Pickering
380C, Empire 108, Shure M 7D or Miracord
cartridge. Any changer cartridge combi-
nation $64.50. Any three cartridges $34.50,
25% deposit, balance COD. DIROFES-
SIONAL HI FI, 248-52 Jericho Turnpike,
Bellerose, N.Y.

FREE GIANT WHOLESALE CATALOG,
Electronics, HiFi, Tools, Tubes, Radios,
Imports Housewares, Photo’s, optics, ap-
pliances, survival products. Write LEK-
TRON 241 Everett Ave., Chelsea, Mass.

PLEXIGLAS: Send for price list TECHNI-
CAL STOREROOM, Dept. 234, P.O. Box
7711, Orlando, Fla.

U. S. GOVERNMENT SURPLUS—Jeeps,
$264.00, Radios $2.53, Guns, Typewriters,
Cameras, Tools; thousands of items. Fab-
ulously low surplus prices. Complete in-
formation sent immediately. Send $1.00
to: SURPLUS, P.0. Box 512-NN, New
Orleans 1, La.

BUSINESS AIDS

500 PRINTED GUMMED Name and Ad-
dress Labels, $1.00. No COD’s. Print clear-
ly. ADDISON MAIL ORDER, RE-8, 1840
Addison, Chicago 13, Il

RUBBER STAMPS—name, address, $1.00.
1,000 Business Cards, $3.99. Frec catalog.
ALCO, Box 244-R, Urbana, Ill.

BUSINESS CARDS, LABELS, RUBBER
STAMPS. Send for free descriptive litera-
ture, HEIGHTS INDUSTRIES, Capitol
Reights 27, Md.

LETTERHEADS — Billheads — Envelopes
—Statements. Super special. Free details.
OKAYPRINTER, Martins Ferry, Ohio.

EDUCATION/

INSTRUCTION

HOW TO ADAPT CHORDS for Popular
Music on all instruments, at sight, $1.25.
WALTER KAZAKS, 234 East 58th St. New
York 22, N.Y.

SLEEP LEARNING. Startling method 92%
effective. Brochure free. ASR FOUNDA-
TION, Box 21RE, Henry Clay Station, Lex-
ington, Ky.

RADIO-ELECTRONICS
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it over a 100-watt bulb for a few min-
utes. Now put a few drops of fine oil on
and around the gear section. Soon bub-
bles will appear as the heat drives the
air out of the sealed case. Then turn off
the lamp. As the unit cools, the oil will
pbe drawn inside to the motor. Repeat
this several times. Now the motor will
run noiselessly.—A. von Zool

HANDY SNOUT

To give that bottle of tape recorder
cleaning solvent a long handy snout,
just insert a pipe cleaner into the appli-
cator lid. Not only does this make

you brush away dust and dirt too.—
Chester A. Clifford

AUTOSWITCH FOR
AUDIO SYSTEM

The diagram shows an autoswitch
circuit I have been using for several
years. It requires no relay, unlike many
such systems. Instead, all I use is a

dpdt switch wired so that it transfers
the amplifier transformer primary from

{ : ?ll?VAC _f“tT_.__L_—xrb’m_ o___J

RECEPT ON PHONO AUTOMATIC SHUT-
BASE.CORD FROM FHNOIMAICER OFF SW ON PHONO

THIS GOES TO ANY
@ @AC RECEPT. CORD FROM

7 VAC SOURCE
THIS PLUGS INTO
AUTOMATIC RECEPT ON

AMPL
Fig.1
RECEPT ON AMPL RECEIVES
CORD FROM AC RECEPT
ZN PHONO BASE LeDT SW
o
|
@JTO MANUAL LIN@
. %| }
—1" RECEPT ON AMPL,
AMPL CORD FROM THIS
PWR TRANS PLUGS INTO ANY
- I7VAC SOURCE

Fig.2

manual operation (used when the pro-
gram source is a tuner) to automatic
operation (when records are being
played) —Moaxwell E. Lait

BAD TUBES SOMETIMES GOOD

Ordinary tube checkers are usually
pretty accurate when it comes to de-
tecting open filaments, low emission,
internal shorts and gas. But the read-
ings they give are not always conclusive
evidence that a given tube is bad for
all circuits. An ordinary tube checker
cannot subject a given tube to all of its
operational conditions. So the average

service technician resorts to the sub-
stitution method as the most reliable
test.

That is not always accurate either.
Many times I have found tubes which
would not work in one circuit will work
very satisfactory in another. Instead
of discarding these doubtful tubes, I
save them for installation in circuits
where they can be used. I label the
doubtful ones to avoid unnecessary
confusion.—John A. Comstock

STOVE PAD SIMPLIFIES
SOLDERING

Don’t leave burned benches behind
you after soldering jobs. Borrow a

stove burner pad from the kitchen. A
round asbestos pad like the one pic-
tured is cheap protection against hot

iron or gun scarred bench tops. The pad
also acts as a good catch-all for drops
of hot solder and wire clippings.—John
A. Comstocl: END

LEARN WHILE ASLEEP, Hypnotize with
your recorder, phonograph or amazing new
Electronic Educator endless tape recorder,
Catalog, details free, SLEEP-LEARNING

ASSOCIATION, Box 24-RD, Olympia,
Wash,
NEW CONCEPT OF LEARNING SELF-

HYPNOSIS! Now on tape or record! Free
Literature. McKINLEY-SMITH CO., Dept.
T5, Box 3038, San Bernardino, Calif.

BACCALAUREATE Degree Correspond-
ence Course Directory: $2.00. COLLEGE
RESEARCH, North Highlands 14, Calif.

WANTED

CASH PAID! Sell your surplus electronic
tubes. Want unused, clean radio and TV
receiving, transmitting, special purpose,
Magnetrons, Klystrons, broadcast types,
ete. Want military & commercial lab/test
and communications equipment such as
G.R., H.P, AN/UPM prefix. Also want
commercial receivers and transmitters.
For a fair deal write BARRY, 512 Broad-
way, New York 12, N. Y, WAlker 5-7000.

G-R, H-P, L&N, etc.; tubes, manuals,

military electronics. ENGINEERING AS-

?g?COL}?'TES’ 434 Patterson Road, Dayton
A io.

APRIL, 1962

WANTED: Tubes, Diodes, Transistors,
Military, Commercial Lab-Grade Test
Equipment, Components, PRC, GRC Equip-
ment, Airecraft Equipment by Collins. TOP
PRICES. Write details, Bob Sanett,
W6REX, V & H RADIO & ELECTRONICS,
2063 Venice Blvd., Los Angeles 6, Calif.

FREE CATALOG: Parts,
meter — equipment repairs,
ELECTRONICS, Bluffton, Ohio.

TV TUNERS—rebuilt or exchanged, $9.95
complete—all types—fast, guaranteed serv-
ice. Send tuner with all parts to: L. A.
TUNER EXCHANGE, 4611 W-. Jefferson
Blvd., Los Angeles 16, Calif.
TRANSISTORIZED products dealers cata-
log, $1. INTERMARKET, CPO 1717, Tokyo,
Japan.

ALL MAKES OF ELECTRICAL INSTRU-
MENTS AND TESTING equipment re-
paired. New and used instruments bought,
sold, exchanged. HAZELTON INSTRU-
MENT CO., 128 Liberty St.,, New York, N.Y.

PATENTS—INVENTIONS. TU.S. Patent
Office searches. Patent development of
electronic, electrical and electromechanical
inventions. Send for Free Protection “In-
vention Certificates” and “Invention In-
formation.” GEORGE SPECTOR, Licensed
professional patent engineer; U.S. Patent
Office former examiner, 3615 Woolworth
Bldg, 233 Broadway, N.Y.

Equipment,
BIGELOW

WwWWW. americanradiohistorv.com

GIANT ARMS. Dr. Young’s D. C. Revolu-
tionary discovery. $2.00 Satisfaction or re-
fund. GAUCHO, Box 9309-X5, Chicago 90,
Il

MODEL RELEASES, Forms 100—$1.00.
STUDIO, Box 1143-F, Santa Barbara, Calif.

INDEPENDENT THINKERS—investigate
Humanism! Free literature. AMERICAN
HUMANIST ASSOCIATION, Dept. REI
Yellow Springs, Ohio.

PRINTING PRESSES, type, supplies. List
4¢. TURNBAUGH SERVICE, Mechanics-
burg, Pa.

BUY/RENT COMEDY, PARTY RECORDS.
Sampler and catalogs, $1.00. DRC, Dept.
RE-4, 11024 Magnolia Blvd., No. Iolly-
wood, Calif.

100 DIFFERENT United States commemo-
rative stamps. %¢ to 10¢ face, used $1.00;
mint, $4.95. IRWIN, Box 12D, Brooklyn
29, N.Y.

PROTECT YOUR TUBE CADDIES AND
TEST EQUIPMENT while in your car or
truck with a Melco Siren Alarm System.
This inexpensive system which you can
install yourself costs only $34.95 complete.
Literature on request. ROTO CO., Box
8434, Chicago 80, I11.

BOOK 200 Electric Stunts $1.00. CUTT-
RADO, 875 Arastradero, Palo Alto, Calif.
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BUILD 10-25 RADIO
CIRCUITS AT HOME

PROGRESSIVE RADIO
“EDU-KIT"®

ALL Guaranteed to
Work!

1 Compiete Home
Radio Course

BUILD
Receivers
Transmitters
Signal Tracers
Signal Injector
Code Oscillator
$q. wave Generator
Amplifier

No Knowledge of Radio Necessary
No Additional Parts or Tools Needed

Excellent Background for TV
WHAT THE "EDU-KIT" OFFERS YOU

The ‘‘Edu-Kit'' offers you an outstanding PRACTI.
CAL HOME RADIC COURSE at a rock-bottom price.
You will learn radio theory, construction and servic.
ing. You will learn how to build radios. uslng regular
schematies: how to solder and wire in a professional
manner: how to service and troubie-shoot radios. You
will learn how to work wlth punched metal chassls as
well as the new Printed Circuit chassis. You will
learn the principies of RF and AF amblifiers and oscil-
lators, detectors, rectifiers. test equipment. You will
learn and practlce code. using the Progressive Code
Oscillator. I brief. you will receive a basic edu-
cation In Electronles and Radio. worth many times the
small price you pay

PROGRESSIVE
TEACHING METHOD |

The Progressive .itadio
“!'Edu-Kit'* s the foremost
educmonnl radio kit in
the world, and 1s univer-
sally accepted as the stand- | young
ard in the field of elec-| and
tronics tralning. The | ForCes Personnel and Vet-
‘*Edu-KIt'' uses the mod- | erans Administration for
ern educational nrlnclme training and rehabilita-
of ‘‘Learn by Dolng.’ tion.

You begin by building a
Gradually,

THE KIT FOR
EVERYONE

You do not need the
slightest background In
radlo or sclence.
“Edu-Kit’’  is

and oud,
clubs, by Armed

One of the most impor-
. | tant aspects of the *‘Edu
and at your own rate, you | Kit"' is the Consultauon
construct more Service which we provide.
multi-tube radlo circuits, | We welcome students to
learn more advanced the- | send us thelr problems,
, and | whether related to any of
the materlal covered In
the ‘‘Edu-KIt'’ course., or
circuits operate on encountered in other ex-
your regular AC or C
house current.

THE "EDU-KIT" IS COMPLETE

You will receive all parts and instructions necessary
to build several different radio and electronic circuits.
each fuaranteed to operate. Our kits contain tubes.
tube socl:ets, variabie., electrolylie, mica, ceramic and
paper dlelectric condensers, resistors. tle strips, coils.
hardware, tubing, punched metal chassls, Instructlon
Manuals. hook-up wire, solder, selenium rectifiers,
volume econtrols, switches, etc. In addition, you re-
ceive Printed Circuit materials, including Printed
Circult Chassis. speclal tube sockets, hardware and
instructions. You also receive a useful set of tools.
pliers. cutters, an alignment tool. professional electric
soldering iron, wrench set. and self-powered, dynamic
Radio and Electronics Tester. The ‘‘Edu-Kit'’ also
includes Code instructions and the Progressive Code
Oscillator. You will also receive lessons for servicing
with the Progressive Signal Tracer and the Progres-
sive Slgnal Injector, a High Fidellty Guide, FCC Ama-
teur License Training Book, and a Qulz Book.

TROUBLE-SHOOTING LESSONS

will learn to J. Stasaitis. 25 Poplar
trouble shoot and service | St., Waterbury Conn
radios, using the profes- | writes: ‘I have repaired
slonal Signal Tracer, the | several sets for my
Signal Injector | friends, and made money.
the dynamic Radio | The ‘‘Edu-Kit’’ pald for
and Electronics Tester. | itself. I was ready to
Our Consuitation Service | spend $240 for a course,
will help vou with any | but I found your ad and
technical problems. sent for your kit.””

FREE EXTRAS

e Set of Tools e Radio Book ® Radio and Electronics
Tester o Electric Soldering Iron e Pliers-Cutters
. Ahgnment Tool e® Tester instruction Book e Hi-Fl
Bool . ook e Qulz Book e Membership in
Radio TV CIub Consuitation Service ® FCC Amateur
License Training e Printed Circuitry e Certificate of
Merit @ Valuable Discount Card ® Wrench Set

perlences In the field of
electronies.

Choose From These Popular ''Edu-Kit''
Models
Z10A: 10 Circuits $14.95
Z15A: 15 Circuits 519.95
#16A: 16 Circuits (Inciudes Printed Circuitry)
$22.95
#20A: 20 Clrecuits (lncludes Prlnted Circuitry and
4 Advanced Circuits) $2
#2S5A: 25 Circuits &mcludes Prmted Circuitry and
9 Advanced Circuits) $30.95

— =1
UNCONDITIONAL MONEY-BACK GUARANTEE
Please RUSH my Progressive Radio ‘‘Edu-Kit'’ to me.
BE SURE TO INCLUDE all the FREE EXTRAS and
:?NO%S RESISTOR and CONDENSER KITS WORTH

MODEL desired

g PTICE gmmmmnoit-2oves I

O Send ‘‘Edu-Kit'' postpaid. | enclose remittance in
full.

O Send ‘“‘Edu-Kit'' C.0.D. | will pay postage.

O Send me FREE additional information describing
YEdu-Kits.""

Name...............

Address.....

Progresslve “EDU-KITS” Inc. |
l—llSS Broadway Dept. 196G Hewlett, N.Y,

]

L]

| TRANSISTORS, by Dr. Wolfgang W. Gartner,
D. Van Nostrand Co., Inc., 120 Alexander St.,
| Princeton, N. J. 6 x 9 in. 675 pp. $12.50.

A detailed course in principles
and applications, with numerical ex-
amples, typical diagrams and examples
of circuit design.

FUNCTIONAL CIRCUITS AND OSCIL-
LATORS, by Herbert J. Reich. D. Van Nos-
trand Co., Inc., 120 Alexander St., Princeton,
NJ. 6 x 9 in, 466 pp. $12.50.

A comprehensive text on a variety
of topics including sine-wave oscilla-
tors, negative-resistance circuits, gates,
counters, etc., with numerous diagrams
and problems.

101 KEY TROUBLESHOOTING WAVEFORMS
FOR VERTICAL-SWEEP CIRCUITS and 10t
| KEY TROUBLESHOOTING WAVEFORMS
FOR HORIZONTAL-SWEEP CIRCUITS, both
by Robert G. Middleton. Howard W. Sams &
Co. Inc., 1726 E. 38 St., Indianapolis, Ind.
125 pp. 55 x 815 in. $2.00 each.

| Each volume illustrates and ex-
plains distorted waveforms (and what
causes them) obtained from defective
sweep systems. All are arranged for
quick diagnosis and analysis.

TUBE AND TRANSISTOR HANDBOOK. De
| Muiderkring N. V., Bussum, Netherlands. 413 x
81/, in. 401 pp. $4.00.

A pictorial type of handbook, with
specifications actually shown on the
tube basing diagram. Introductions in
many languages; pictorial sections and
tables all in English.

BASIC RADIO COURSE, by John T. Frye.
Gernsback Library, Inc., 154 W. 14 St., New
York, N. Y. 55 x 81/ in. 224 pp. $4.10.

| A completely revised edition of the
original work. Fifty-page increase in
size includes transistor radio circuits.
A series of questions has been added at
the end of each chapter.

GUIDE TO SHORT WAVE LISTENING, by
O. Lund Johansen. Available from Gilfer As-
sociates, Box 239, Park Ridge, N.J., 6x8 in.
140 pp. $2.

A companion book to “The World
Radio Handbook.” Tells how to listen
to the world and to satellites from outer
space. Especially useful to the newcom-
er to shortwave listening.

ELECTRONICS MATH SIMPLIFIED, by Alan
Andrews. Howard W. Sams & Co. Inc., 1720 E.
38 St., Indianapolis, Ind. 5% x 81> in. 224 pp.
$4.95.

Text and practical examples show
how to use basic algebra, logs and trig
tables in solving problems relating to
de and ae circuits, antennas, amplifiers,
ete.

SERVICING TV REMOTE CONTROLS, by
Samuel L. Marshall. Howard W. Sams & Co.
Inc., 1720 E. 38 St., Indianapolis 6, Indiana.
51/5 x 81/ in. 159 pp. $2.95.

This guide explains various sys-
tems, from simple to complex; tells how
to install, troubleshoot and align.
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TELEVISION AND RADIO REPAIRING (Sec-
ond Edition}, by John Markus. McGraw-Hill
Book Co., 330 W. 42 St., New York 36, N. Y.
6 x9 in 576 pp. $8.95.

A home-study guide that assumes
no previous radio-TV knowledge, but
shows how to use tools and test equip-
ment to replace parts and repair sets.

PHOTOELECTRETS AND THE ELECTRO-
PHOTOGRAPHIC PROCESS, by V. M. Fridkin
and 1. S. Zheludev. Consultants Bureau Enter-
prises Inc., 227 W. 17 St.. New York 11, N. Y.
6 x 9 in. 180 pp. $12.50.

An electret (piece of dielectric
material with a permanent positive
charge on one face and a permanent
negative charge on the other) is tradi-
tionally produced by cooling the melted
dielectric substance in a powerful elec-
tric field. A more recent method con-
sists of subjecting the dielectric to
strong illumination in an electric field.
This book describes electrets made by
that process, discusses interesting
equipment for measuring the charge,
possible uses in photography and the-
ories underlying the photoelectret phe-
nonienon. A bibliography of some 140
references is given.

HI-FI STEREQO HANDBOOK (Secand edition),
by William F. Boyce. Howard W. Sams & Co.
Inc., 1720 E. 38 St., Indianapolis, Ind. 5% x 8/
in. 288 pp. $3.95.

A guide to the planning, selection
and installation of hi-fi systems and
components, and an explanation of
audio theory.

ANALYTICAL TECHNIQUES FOR NON-
LINEAR CONTROL SYSTEMS, by John C.
West. D. Van Nostrand Co. Inc., 120 Alexander
St., Princeton, N. J. 5% x 8'/5 in. 223 pp. $5.75.

Modern theory and methods are
explained for researchers and advanced
students.

RCA RECEIVING TUBE MANUAL RC-21,
Electron Tube Div., RCA, Harrison, N. J. 84 x
5% in. 480 pp. $1.

The new Receiving Tube Manual
has gone up to 480 pages, describes
over 900 receiving tubes. The Circuits
Section has also been expanded, and
now includes 26 circuits.

TWO- WAY MOBILE RADIO MAINTEN-
ANCE by Jack Darr. Howard W. Sams & Co.
Inc., 1720 E. 38 St., Indianapolis 6, Ind. 5% x
81/ in. 255 pp. 34.95

This book contains valuable infor-
mation, service hints and test proce-
dures, for technicians who hold at least
a Second-Class radiotelephone license.

EFFECTS OF NUCLEAR RADIATION ON
MEN AND MATERIALS, by T. C. Helvey.
John F. Rider, Publisher Inc., 116 W. 14th St.,
New York 11, N.Y. 51/, x 81/ in. 56 pp. $1.80.

Starting with fundamentals, this
book explains radiation and describes
in clear language its effects. END

RADIO-ELECTRONICS
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YOU'RE LOOKING AT ALL THE TRANSISTOR INVENTORY YOU NEED
TO SERVICE EVERY TRANSISTOR CAR RADIO ON THE ROAD!

S] Delco

There are millions of transistors in car radios today ... and with just five Delco numbers in stock, you're ready
to service this entire replacement market. Simply say Delco and get these advantages!

e Five transistor numbers service all PNP Transistor Auto Radios!

e Delco's DS-25 and DS-26 cover small signal transistor needs in all Delco radios!

e Delco’s DS-501 and DS-503 cover audio output transistor needs in all Delco radios!

e Delco's DS-520 fits all non-Delco radios—actually improves performance (up to 1.5 watts)!

e DS-25 and DS-26 replace practically every PNP transistor used in portable radios!

e Application and cross reference charts are packaged with your Delco transistors!

e All these advantages are yours at a low cost!
Cash in now on the coverage you get from top-quality IDelco Radio Automotive Radio Service Parts
and Electro-Mechanical devices, distributed nationally through Uniited Delco.

DELCO RADIO, Division of General Motors, Kokomo, Indiana

APRIL, 1962 109
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School Directory

LEARN
RADAR MICROWAVES
COMPUTERS—TRANSMITTERS
CODE L4 vV o RADIO
Phlla. Wireless Technical Inst.
1533 Pine St., Philadeiphia 2, Pa.
A Non-Profit Corp.
Founded in 1908

Write for Free Catalog to Dept.
lasses now forming

LE
A
RN

RE-4

ENGINEERING EDUCATION
8, for the Space Age
NORTIHROP

2 INSTITUTE of Technology
is a privately endowed, nonprofit college of engineering
offering a complete Bachelor of Science Degree Program
and TWO-YEAR accredited technical institute curricula.
Students from 50 states, many foreign countries. Outstand-
ingiy successful graduates employed in aeronautics, elec-
tronics, and space technology. Write today for catalog—
no obligation.

ORTHROP INSTITUTE OF TECHNOLOGY N
1181 West Arbor Vitae Street, Inglewood I, Cahforma

ENGINEERING DEGREES

E.E.
Option Electronics,
Mechanical,
Also in Liberal Arts

earned b

HOME STUDY

Resident Classes Also
Avaitable if Desired
Specify course preferred

PACIFIC INTERNATIONAL
COLLEGE OF ARTS
& SCIENCES
Primacily a correspondence
school
Chartered 1935
Hollywood 38, Calif.

e

PACIFIC
INTERNATIONAL

c A.s

5719-M Santa Monica Bivd.

GET YOUR FIRST CLASS

F.C.C. LICENSE

IN HOLLYWOOD
IN SIX WEEKS!

We are specialists in F.C.C. license
preparation —we do nothing else. We
prepare you for your first class commer-
cial license in six weeks, through inten-
sive full-time teaching and coaching. Our
classes are small and meet for 8 hours a
day, with maximum personal instruction
by a superior teacher. One low tuition
covers everything until your F.C.C. license
is secured. Write for free details.

Pathfinder School, Dept. C-24

Suite 216
5504 Hollywood Blvd., Hollywood 28, Calif.

GET IN ON THE GROUND FLOOR
IN ELECTRONICS !

Demand for trained men in every phase of
electronics and radio-TV has never been higher.
And new opportunities are opening up so fast
that you can still get in on the ground floor.
But only if you act now.

To prove how I.C.S. can help you break into
this big money-making field, we'd like to send
you—FREE—the famous [.C.S. Electronic
Career Kit, There are 3 valuable booklets in
this kit —guaranteed to open your eyes to
opportunity, and show you how easily you can
take advantage of it! But don't delay. This
could be your chance of a lifetime! Mail the
coupon today.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dean’s Office, Z3420C, Scranton 15, Pa.
Please rush me FREE Career Kit. My field of interest is:
[1 FCC Lic., TV-Radio Engrg. [1 Electrical Engrg.
[ Electronic Technician [1 Electrical Technician
[ Electronic Computers [ Practical Electrician
[ Stereo and Hi Fi [1 Profess’l Engrg. (Elec.)
[1 Automation Electronics [ Electrical Drafting

[] TV-Radio Servicing [ Other. Fal
Name, Age.
Address. —_—
City Zone State
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Engineering Technician
A.S. Degree—2 Years

Electronics Engineer
B.S. Degree—4 Years
Write for Folder
ELECTRONIC TECHNICAL INSTITUTE

970 West Manchester Ave., Inglewood, Calif.
4863 El Cajon Blvd., San Diego, Calif.

learn more...earn more

Become an Electronics Engineer. Major
corporations regularly interview and
employ seniors. B.S. DEGREE IN 27
MONTHS in Engineering. IN 36
MONTHS in Business Administration.
Well-equipped labs. Small classes. Low
costs. Enter June, Sept., Jan., Mar.
Write J. G. McCa'rthy fo'r Catalog and
Career Book.

TRI-STATE COLLEGE

2442 College Avenue L] Angola, Indiana

B. S. DEGREE IN 36 MONTHS

INDUSTRY & GOVERNMENT NEED
0,000 NEW ENGINEERS A YEAR!

Accelerate(l year-round program puts you In the job-market
a whole year early! Also B.E. degree In 27 mos, Aero..

Chemlc.ll. Civil. Electrical, Mechanlcal. Electronics; Math.
Chemistry, Physics. Quality instruction; wldely recognized.
Graduates employed from coast coast. Self-help pro-
gram. Modest rate, Start Mar., June July. Sept.,
Catalog: 1542 E. Washington Blvd., Ft. Wayne 2,

INDIANA TECHNICAL COLLEGE

GET INTO
ELECTRONICS

V.T.1. tralning leads to success as
techniclans, field englneers, special-
ists in communications, guided mis-
siles, eompulers, radar and automation.
Baslec & advanced courses in theory &
laboratory. Electronic Engineering
Technology an ECPD accredlted Techni.
cal Insutute curriculum soc. degree
n 29 mos. B.S. alsa oh!alnable G.I.
approved. Graduates in all branches of
electronics with major compmles Start
Sept., Feb. Do s. High
school graduate or equlvalent Catalog.

VALPARAISO TECHNICAL
INSTITUTE

LEARN

ELECTRONIC

ORGAN SERVICING

This new, high paying profession cam

now be learned easily in your spare

time.

* Complete Training — All Makes and
Models

* Scientific Teaching Aids Make
Learning Easy

* No Prior Knowledge of Electronics
Necessary
GET FULL DETAILS ON THIS

AMAZING COURSE

WRITE FOR FREE BOOKLET

an.
Ind.

Vaiparaiso, Indlana

NILES BRYANT SCHOOL

Dept. L . 3731 Stockton Bivd.
Sacramento 20, California

www.americanradiohistorv.com

Learn
Mathematics

Today, to get ahead as a technical man, you must
understand basic mathematies—logarithms, slide
rule, algebraic notation and laws, algebraic fune-
tions, linear equations, quadradic equations, high-
er degree equations, applied geometry, applied
trigonometry, progressions and series, transcen-
dental equations, empirical equations, etc.

Grantham School has just recently developed
an unusual home study course which can bring
you up to date in these subjects.

Don’t let inadequacy in math hold you back.
Write for details today.

GRANTHAM SCHOOLS,

ENGINEERING DIVISION

1505 N. Western Ave. Los Angeles 27, Calif.

INC.

ADVERTISING INDEX

Radio-Electronics does not assume responsibil-
ity for any errors appearing in the index below.
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Grantham School of Electronies
Electronic Technical Institute
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International Correspondence School
Northrop Institute of Technology
Pacific International College of Arts & Sciences
Pathfinder School

Phila. Wireless Technical Institute
Tri-State College

Valparaiso Technical Institute
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FREE!

[T Send For New Tube
& Parts Catalog

Send For Trouble
Shooting Guide

NOT thUATED WITH ANY OTHER MAIL ORDER TUBE COMPANY EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED & BRANDED RAD-TEL

Qty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price
__024 .79 5CL8 .76 6BJ7 .79 __GEYE* .75 12AE6 .43 ___12EN6 .78 19C8  1.14
_1AX2 62 5CM8* .90 6BK7 .85 B6FS5GT .39 _12AE7T 94 _12E26 .53 __ 1978 .80
__1B3 .19 __5ca8 .84 6BL7  1.00 GFE8 5 _12AF3 .73 __12r8 .66 21EX6  1.49
ADNS .55 5025 .72 __6BN4 57 _BGHS8 .80 _12AF6 49 ___12FA6 79 __25AV5 .83
_163* .19 __ SEA8 .80 6BN6 .14 __ _B6GK6* .79 __12A)6 .46 ___12FM6 43 ___25AX4 .70
_ U3 .19 _SEU8 .80 6BQ6 1.05 _G6GN8* .94 _12AL5 .45 ___12FR8 .91 ___25BKS5 .91
1K3* .19 5J6 .68 _6BQ7 1.00 _6H6 .58 __12AL8 .95 __12FX8 .85 25BQ6 1.11
__1R5 .62 578 .81 6BS8 .90 _6J56T .51 ___12A05 .60 ___126C6 1.06 ___25C5 .53
=a154 .59 _ 504 .60 _6BUS .70 6J6 67 _12AT6 .43 _ 1218 .84 ___25CA5 .59
__1585 .51 5U8 81 6BX7 1.02 6K6 .63 __12ATT 76 _ _12K5 65 _25CD6 1.44
__1T4 .58 _5V3 .90 6BYS 1.15 __6Le 1.06 12806 .51 ___12l6 .58 ___25CU6 1.1
__ 14 .57 5V6 .56 _6BYS .54 6N7 .98 12AU7 .60 __125A7 .92 __25DN6 1.42
__1U5 .50 5X8 .18 6BY8 .66 _6S4 51 _12av6 .41 __125F7 .69 25ER5 .55
__1X28B 82 5Y3 .46 6BZ6 .55 ___BSATGT .76 __12AV7 15 __12SH7T 49 2516 57
- 2AF4 .96 GA8G 1.20 6BZ7  1.01 B6SG7GT .41 128X4 .67 _ 12811 .87 _25w4 68
__2BN4 64 6AB4 .46 _6BZ8 1.09 ___GSHTGT .49 12AX7 B3 ___125K7 74 __32ET5 .55
2ENS* .45 6AC7 .86 ___6C4 43 6817 .88 128Y7 1.44 _ 12517 80 3217 .90
___3ALS 42 GAF3 .13 6CB6 .55 6SK7G6T .74 ___12A71 86 ___12SN7 67 ___35B5 .60
JAUG .51 GAF4 97 6CD6  1.42 __BSL7GT .80 1284 .63 __125Q7 .18 _35C5 .51
___3AV6 .41 6AGS 68 6CES* 57 6SN7GT .65 ___12BAT .84 _12u7 .62 ___35L6 57
3BAG 51 ___GAH4 81 6CF6 .64 __6sa7 13 12BD6 .50 __12v6 .53 __35w4 42
___3BCS .54 6AH6 .99 __6CG7 61 674 .99 _12BE6 .53 12w .69 _ 3515 .60
___3BE6 .52 _BAK5 .95 6CG8 11 618 .85 __12BF6 .44 __12x4 .38 ___36AM3* .36
___3BNG .16 BALS 47 ___6CK4* .70 __6U8 .83 ___12BH7 .77 __17AX4 87 5085 60
__3BU8 .78 6AMS .78 BCLE .79 GVGET .54 ~12BK5 1.00 __17BQ6 1.09 5065 .53
_3BY6 55 _BAQS .53 6CM6 .64 6w4a .60 12BL6 .56 17006 1.06 ___50EH5 .55
__3BI6 .55 6ARS .55 _BCMT 86 6W6 q1 —12BQ6 1.06 __17W6 .70 | __50L6  B1
_3CB6 .54 6AS5 .60 6Cm8* .90 _6X4 .39 ___12BR7T .74 ___18FW6* .49 _7oL7 97
3CS6 .52 __BASE .80 6CNT 65 __6X56T 53 128V7 .78 ___18FY6* 50 | 7025 .69
30G4* .85 __BAT6 .43 6CQ8 84 . 6X8 .80 __128Y1 11 ___18FX6* .53 __ 807 .70
3DK6* .60 __BATS .19 6CR6 51 _TA8 .68 _12B27 .75 —__19AU4 83 __ 11773 61

ggre .5[31 GAﬂd gg gcse .5; ;327 g; —_}gggs gg __19BG6 1.39
304 6 6AUG - _6CS7 K] ; : ; .
305 80 BAUT 61 6CUS 58 JEY8* 73 ~ 12CRG ‘54 New Tube Types Offered by Rad-Tel
__ 384 61 6AUS .87 6CU6 1.08 ;;m gg »}gggg 1(515 ]

_3v4 .58 BAVE .41 ___6CYS* .70 = 3 . — o q
_4BQ7  1.01 6AW8 .90 ___BCY7 | 187 1.01 __A}ZCXB .54 SPEC/A[ : New Low Prices

4B27 .96 6AX4 .66 6DA4* .68 __TY4 .69 __12p4* 69
__4B18 1.10 BAXS .74 60B5 .69 gaus 83 | _ 12085 .69 | RAD-TEL POWER TRANSISTORS

4CS6 .61 ___BAXT .64 6DB6 .51 - 8Aw8 93 __12DE8 .75
__4DT6 .95 6AX8* .92 6DE6 .58 ___8BQS .60 __12D18 .85 4., SET TESTED* — Family 2N155.
___5AM8 19 6BAG .50 __6DG6 .59 ___8CG7 .62 -.12Da6 1.04 N 2N178, 2N242, 2N255, 2N256, 490

5AN8 .86 ___6BA8 .88 6DK6 .59 __8CM7 68 _12D87 .79 2N307, 2N554, etc. ea.
___5AQ5 .52 6BCS .61 _BDN6  1.55 8CN7 97 —12D75* 16 |——————————— ——
___5AS8* .86 __G6BC7 94 6006 1.10 __8CS7 .14 —_12pT71* .79 —y), SET_TESTED*—Family 2N173,

SAT8 .80 6BC8 97 _6DT6 .93 ___8CX8 93 _12DT8* .79 | ™— 2N277, 2N441, 2N442, DS501. 790
__5AV8 1.0 6BD5 1.25 6DT8* .79 8EB8 .94 12DU7 1.01 L ea.
___5BC8 .19 _B6BE6 .95 ___BEA8 .19 .8(8;:7 1753 .}ZDWS’ .89
___5BE8 .83 6BFS .90 ___BEBS* .72 9CL8 , . 12D26 .56 o N

SBKT 82 6BF5 44 6EB8 94 | _ 11Cv1 75 | 12eps 69 | [] SERIESTER,Senerat reptace, 29[;
___58Q7 .97 6BG6  1.66 BEMS* .76 124 .60 _12EG6 .54 experimenters projects. pa.
___5BR8 .79 __BBHB .65 BEM7 .82 __12AB5 .55 12EKE 56 o mem o e e o o o o o o
___5BT8* .83 BBHS8 87 GEUS 79 ___12AC6 .49 __12El6 .50 *Set tested in Amer. Car Radio.
__5CG8 .76 ___BBJB 62 BEWE 57 12AD6 .57 ___12EM6 .79 | Anl Transistors PNP Germanium. Factory tested

to Rad-Tel specifications.

@ RAD TEL TUBE co TERMS: 25% deposit must accompany all orders, balance €00. Orders under $5: add $1
handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes per 1 1b. Subject

RE P} 55 CHAMBERS ST.. NEWARK 5, NEW JERSEY to prior sale. No COD's outside continental USA.
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TESEENE

A precision engineered transceiver for Citizens Band

licensees seeking outstanding design and performance.
Tunable dual conversion superheterodyne receiver cov-
ering all 23 channels. Two crystal control receive posi-

Complete with 1 transmit crystal, 1 re-
ceive crystal, new style ceramic micro-

tions. Push-to-talk operation. Three way power supply phone and coil cord . $199.50
for 6/12 vdc and 115 vac. Five watts plate input. Certi-

fied tolerance =+=.005%. Size 5% x 8%” x 9” deep.

Advanced engineering featured in the
Executive Model 100

® NEW crystal filter minimizes adjacent
channel! interference

NEW built-in calibration circuit.

NEW International NR squelich.

NEW 12 position crystal control transmit
channel seiector.

NEW front panel microphone jack.

NEW provision for connecting external
speaker and S/meter.

INTERNATIONAL'S x B
FREE 1962 CATALOG A

Your buying guide for pre- \
cision radio crystals and s
quality electronic equip- &

ment. Complete data on 1962 CATALOS |
International’'s  Citizens F) i\

Band transceivers and
accessories.

Send for it TODAY!

b M

International Crystal Mfg. Co,, inc.
18 North Lee, Oklahoma City, Okla.

* .
* .
» .
. .
'Y *
* .
Y .
. Rush FREE 1962 Catalog RE4 3
. o
*  Name e
o Please print o
L] *
. Address “
Y *
. *
* *
s+ City Zone State b
Y .
° L]

©00000009000000¢008000000000009000000000000

INTERNATIONAL Crystal Manufacturing Co., Inc. ® 18 North Lee ® Oklahoma City, Okla.
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Lower Noise

85% of all TV servicemen
prefer Standard turret type
replacement TV tuners.

1 year guarantee backed by
the world’s largest TV

tuner manufacturer.

InTV It's Standard [ Trade-in allowance for the

defective tuner being
replaced.

ENDUSTRIES INC.

FORMERLY STANDARD COIL. FRODUCLTS CO., INC., MELROSE PARK, ILLINOIS



www.americanradiohistory.com

Important News for Independent TV-Radio-HiFi Service Dealers...

i i .
o
G

YOUR jNDEPENDENT
TV-RADIO TECHRIGIAN

RS R R S

RCA Announces A Major New Program

THIS PROGRAM WILL...

» Identify You as a Trusted Service Dealer See your Authorized RCA Tube
Distributor for full details on

« Highlight Your Technical Competence how you can participate in the
e Enhance Your Community Prestige RCA Key to Trusted Service
. . . Program, which is heavily ad-
» Symbolize Your Professional Integrity il Oo. Coh Sartiers (hrauRl
« Build Your Public Recognition and Acceptance TV Guide and NBC-TV.
 Help Increase Your Business Volume and Profits RCA ELECTRON TUBE DIVISION,

HARRISON, N. J.

p——

K The Most Trusted Name in Electronics
'Gk@

www americanradiohictorvy com
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