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8 NAVY CAREERS IN ELECTRONICS
The Armed Forces offer the alert and intelligent young
electronics enthusiast many opportunities for educatian

2 and advancement. What you =an do.in the Navy is outlin2d
| here—possibilities in other tranches are parallel.

8l PINPOINT COLOR TV FAULTS

| Finding where the trouble in aTV set is canbe even .
el -~ more important than in the o der black-and-white.
= Sometimes the fauit isn’t even in the color section.
= Once you have located the trable, the rest is
usually simple.

8 SIMPLEST SIGNAL INJECTOR

' - Atomic-age version of the
S noise injector, this little
S unit fooks fike an ordi-
| nary probe, contains its
own batteries and two
= transistors. “0f im-
. mense value for all
= forms of servicing.”

B USING THE TV
CHECK TUBE

| Can you use one check tube

& forall TV sets? And if so, o
which of the at least s -
four types now on the market

should you use? This story
tells you, and shows how
it can be done.

LR

3

¥ W% Closed-Circuit TV
{%% In the Photo Studio
| NNOD NEAVH n.mou '

- @AV NMOLTIQIIN O%
G9=2 '?( ON d SHEMYL
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NEW CALLBACK-PROTECTION
WELDED INTO EVERY

SILVER SCREEN 83 TV PICTURE TUBE

Sylvania technique
eliminates tube failures
caused by open heater or
cathode lead welds.
Protects your profits.

Sylvania . . . the leader in picture tube
improvements . . . now gives you another
built-in plus — “Controlled Atmospheric
Welding”! Engineering investigations re-
vealed that in the welding of picture tube
gun parts something more than automatic
controls, skilled operators and careful in-
spection was needed. The uncontrolled
factor was the degree of oxidation occur-
ring at the time of welding. The answer —
control the atmosphere surrounding the
weld at the instant it is made!

Now ... through “Controlled Atmospheric
Welding” Sylvania Silver Screen 85 TV
picture tubes give you maximum assur-
ance against callbacks. Common field
problems of intermittent, poor, or open
connections due to oxidized welds have
been eliminated. Every year hundreds of
thousands of TV picture tubes are replaced
with Silver Screen 85. No wonder. It’s
more profitable in the long run.

Electronic Tubes Division, Sylvania
Electric Products Inc., 1740 Broadway,
New York 19, New York.

Early welding techniques
oxidized or ‘“‘burned’’ the metal
surfaces. As shown in the enlarged
cross-section view of the heater to
stern lead weld, this prevented
ciean metal to metal joints —
caused high-resistance electrical
contact.

ik
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NEW SYLVANIA welding

techniques keep metal surfaces
clean during welding, which is
essential for low-resistance con-
tacts and strong mechanical bonds.

-
-
————
-
-

~ PpROTE

SYLVANIA

SUBSIDIARY OF

GENERAL TELEPHONE & [lf&’fﬁﬂ/V/L’.S’
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Hermon Scott
could make
this new kit
for *30 less,
.o

Hermon Scott faced a basic chaice . . . 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 still pro
duce 48 watts at 1000 cycles where many amplifier kits
are rated. But measured at 20 cycles, where Scott en-
gineers feel poweris really important, output would be
down considerably. No compromise was made. The
LK-48 actually produces 28 watts per channeglat 20 cycles,
and delivers full power throughout the audio range.

Many kits use a one cclor instruction book, Hermon Scott
decided to continue 1o 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
tomany kits, but Hermon Scott felt that the kitbuilder 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 self
for $30 iess ... but it would have meant compromising
lite-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 power amplifier, the LC-21 pro-
fessional preamplifier, the LT-110 multiplex tuner, LT-10
FM tuner or the LM-35 multiplex adaptor. These superb
kits have all the features and performance you've come
o expect from the world's leader in audio engineering.

H.H.SCOTT

H. H. SCOTT INC., 111 Powdermill Rd., Maynard, Mass. Dept. 570-03

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

Name. ...
Address. ... .t ana

Export: Morhan Exporting Corp., 458 Broadway, N.Y.C,
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto.
Prices slightly higher West of Rockies.
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Radio-Electronics

Formerly RADIO CRAFT — Incorporating SHORT WAVE CRAFT —TELEVISION NEWS —RADIO & TELEVISION*

editorial
Hugo Gernsback 31 Unexplored Electronics Gap

electronics

G. Vern Blasdell 32 Electronic Careers in the Navy
W hat and how you can learn in service

John A. Comstock 35 Shoot That Soldering Gun!
1t may need only a minor repair
Robert F. Scott 44 Semiconductor Light Dimmers for the Home
Easily installed units replace the light switch

57 What’s Your EQ?

Answers to February puzzles on page 73

test instruments
William Kelvin 36& CRT Substitution Works!
Try this work saver yourself
Fred Voss 38 Calibrator for Sig Gen

Jack Lipiner 4§ Echo-Jet Signal Injector
Simple 2-transistor noise generator

James A. Fred K2 Build an Audio Voltmeter-Wattmeter
Home-made unit has 1,001 uses

Wayne Lemons 62 Equipment Report
Doss flyback and yoke checker

television
Larry Steckler 39 Tube Layouts in TV Sets
RCA 1962

David R. Anderson 48 Pinpoint the Defective Color Section Fast
Cut color TV service time

Jack Darr 60 Service Clinic
Horizontal bending

industrial electronics

John L. Russell, Jr. 471 New Uses for Closed-Circuit TV (cover feature)
Most important use is in a photo studio

Tom Jaski 68 Thermistors in Industry
Versatile device is used almost anywhere

Ed Bukstein 78 Industrial Electronics Dictionary
From resistance welding to self-laiching relay
radio

50 Stereo Radio

Stanley Leinwoll 50 Short-Wave Forecast
Feb. 15—Mar. 15

Nicholas A. Tax 80 Half-Pocket Radio

Build this 4-transistor broadcast receiver

what's new

B1 Pictorial reports of new developments

audio—high tidelity

Victor Brociner 54 PA Speakers—Why So Many Types?
Each is suited for some particular duty

Walt Wheelock 74 New Life for Console Radios
They make good speaker enclosures

the departments
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THE NEW ‘‘cusTOM 76"

has an e-trective, twc-tone moatal
cabinet omly 815” d=ep. All controls
areinfron:foreasy hzndling. Spez ker
is also moun-ed in freqat, behind go.d-
tone grill. Chassis wi~ng is grea-ly
simplified tkrough use of latest type
maltipurscse tubes isee chassis
below).

 FOUR-POINT GUARANTEE

1—You must be corypletely satis-
fied or your mxney bzcx in full—ro
questions asked. 2—al_ parts fully
%uaxanteed apainst cefects. 3—

onar guarartees perfcrmance of
the “Custcm 70” exzctly as rep-
resented. ¢—Conar guarantees
prompt, eIclent repair service.
Further, yoa1 get FREE consulte-
tion service if ever need=d.

PAY AS YOU BUILD Corsrs pov-as

you-build plan
lets you purchase your “Custom 70" on easy terms. Mail coupon
at right with check or money order for $36.00 to receive your
first package. Order the three additional packages as you need
them at $36.00 each. Or you can pay full cash price of $135.00
and save $9.00.

SEND FOR THE FREE 1962 CONAR CATALOG

Write for your free copy of the 1962 Conar Catalog. Includes
Electronic Test Instruments, Hi-Fi kits, tools, other items for
the professional and hobbyist.

PO I S e e S— S S m— ——— ——— S— . — S— —— —p—

America’s First
COMPLETE
Television Kit

A new, different, exciting adventure
in quality kit building from CONAR

Here’s the table model television set a Service Technician
or Engineer would pick for his own . . . but he’d pay much
more for this kind of quality. The new Conar *Custom 70’
is a superbly designed receiver in easy-to-build kit form.
You get everything you need at one low price—cabinet,
picture tube, antenna, clear-cut instructions with picture
diagrams—absolutely nothing else to buy. (We even include
a crayon for those who like to mark chassis connections.)

Anyone can build the **Custom 70”’

You don’t have to know a thing about Electronics to build
the **Custom 70.” And Conar guarantees perfect results. It’s
one of the most rewarding projects ever offered the do-it-
yourself enthusiast. If you know something about circuitry,
youw’ll recognize this set’s superior value, sensible design.
Tools required? Screwdriver, pliers, wire cutters and a sol-
dering gun or iron will do the job with ease. Here is edus
cation, fun and lasting pride of accomplishment.

All-American components

Every part in the “Custom 70” (or any Conar Kit) is
American made. You’ll spot name brands that denote top
quality. There are no seconds, no rejects. We never sacrifice
quality for increased profits by using facsimile substitutes
of foreign manufacture. And replacement parts are always,
available if needed. Order your “Custom 70’ today.

Compare these features
with factory-built sets

® Extremely stable, trouble-free
circuit with transformer power
supply which isolates chassis and
cabinet from the power line.

® Brilliant, glare-free, sharp pic-
ture: plenty of contrastand bright-
ness—even under strong light.

©19’” aluminized, 114° self-
focusing picture tube with non-
glare bonded safety face plate and
big 206 sq. in. of viewing area.

® New high gain, high signal-to-
noise-ratio front-end tuner. Al-
ready factory assembled and pre-
aligned. Has *“Lock-Set” feature

—no need to readjust fine tuning
when you change channels.

® Uses 3 stages of pre-aligned
video IF, a separate pre-aligned
4.5 mc. sound IF amplifier and
2-stage video amplifier. It has
keyed AGC and sync noise limiter.
Audio power is enough to drive
extra speakers, if desired.

® Uses latest type multj-purpose
tubes; has built-in rabbit-ear an-
tenna and optional connections
for outdoor antenna; cabinet is
attractively styled to match any
decor and only 8% ” deep. Order
now—use form below.

C@NAR instruments

CONAR INSTRUMENTS

Division of National Radio Institute

CcCz2c

3939 Wisconsin Ave., Washington 16, D. C.

[0 Enclosed is $36.00 for my first “Custom 70"’ pay-as-you-build
package. Please ship immediately. I agree to pay shipping costs
on arrival. I shall order other packages when ready at $36.00
each. (Total of four packages completes TV set.)

[J Enclosed is $135.00 as full cash payment for a Conar *‘Custom
70” TV Set Kit. I agree to pay shipping costs on arrival.

Name

Address.

Zone State.

City

Wwww.americanradioRistorv.com
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Trans-Atlantic TV Tests

The National Aeronautics and
Space Administration plans to use
an electronically equipped communi-
cations satellite for experimental
telecasts to France and Britain some
time in 1962, according to a NASA
spokesman.

Two such satellites are under
construction now. The satellites will
be fired at Cape Canaveral, Fla.,
into orbit 300 to 600 miles from the
earth. Thor-Delta rockets will supply
the power.

The date is uncertain, said the
NASA spokesman, but the telecasts
will not take place before summer
of 1962.

Electronics Counts Raindrops

An electronic device that
counts and measures the raindrops
falling within a 1%-inch-square sec-
tion is reported by New York Uni-
versity College of Engineering and
the Army Signal Research and De-
velopment Laboratory, Fort Mon-
mouth, New Jersey.

An optical viewer projects im-
ages of the falling drops in the area
onto a series of 14 horizontal win-
dows, separated vertically from each
other by gaps of varying sizes. When
a raindrop falls through the light
beam, its image moves across the set
of windows. When the image reaches
a space that is as wide or wider than
itself, the drop is counted and its
size recorded in a memory unit. The

DROPS FALL THROUGH
LIGHT BEAM HERE >

HOOD OVER RAIN-—
DROP DETECTOR

LIGHT SOURCE

system is large enough to record the
number and sizes of drops falling
over a period of several hours.

The information thus obtained
is useful to the military, the weather
researchers, soil scientists and air-
craft designers.

Laser Is Used
In Eye Surgery

A laser (optical maser) has
been used to treat a tumor in a
patient’s retina at the Presbyterian
Medical Center in New York City.
The laser device used is called a
“retina coagulator,” and its action
is somewhat similar to that of a spot
welder. It produces, for a very short
period of time, intense heat, which
burns out a tiny and precisely
located piece of tissue. Somewhat
similar work has been done in the
past with an extremely powerful
xenon are beam, but the laser can do
the job in less than one-thousandth
of the time, delivering less total
heat to the eye.

Police Move to Outlaw
Highway Radar Warning Units

Devices used by motorists to
detect the signals of highway radar
equipment have been declared illegal
in Chicago, Connecticut and the Dis-
trict of Columbia. These are the little
gadgets designed to warn the driver
of the radar’s presence and cause him
to drive at the legal speed while
approaching a radar unit.

www.americanradiohistorv.com
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In several states where police
traffic officials do not have authority
to rule in such situations, they are
pushing for legislative action to out-
law radar warning devices. This
move is being supported by large
numbers of traffic safety organiza-
tions. Joseph J. Cavanagh of the Chi-
cago Motor Club said, “We condemn
this new gadget, which appears to be
mainly for motorists who want to
speed with immunity from radar de-
tection.” Presenting the opposite
viewpoint, manufacturers represent
that the radar detector is an aid to
safe driving, and helps the driver to
maintain legal speed (at least in the
vicinity of highway radar). It has
also been pointed out that the device
might possibly violate that section of
the penal law which prohibits motor
vehicles from being equipped with
radio sets capable of receiving sig-
nals sent on frequencies assigned to
police transmitters.

New Property Found
In Bismuth Crystal

Dr. Leo Esaki, who invented
the tunnel diode, has discovered a
new characteristic in bismuth, an
interesting semi-metal which changes
its resistance with a change in the
magnetic field surrounding it.

Dr. Esaki applied strong elec-
tric and magnetic fields at right
angles to each other across a single
crystal of ultra-pure bismuth at
temperatures close to absolute zero.
Under these conditions he found that
the semi-metal did not follow Ohm’s
law but, instead, an abrupt change
or “kink” appeared in its character-
istic conduction as the fields reached
a certain strength.

This kink had never before
been observed—and its origin is still
to be determined. Dr. Esaki and his
associates believe the kink is caused
by an interaction between tiny sound
waves and electrons inside the semi-
metal. If a method can be found to
control these electrons, a new class

Advertising Representatives: Los Angeles: Tiar- |
ker-Husted-Coughlin, 408% South Alvarado St., Tel
DUnkirk 7-2328. San Francisco: Harker-Husted-
Coughlin, 444 Market St., Tel. GArfleld 1-0151
Atlanta: J. Sidney Crane & Associates, 22 Eighth
St. N.E., Tel. TRinity 2-6720. Florida: Neff Asso-
ciates, 15 Castle Harbor Isle, Fort Lauderdale, Fla,
United Kingdom: Publishing & Distributing Co.,
Ltd., Mitre House, 177 Regent St., London, W. 1,
England.

Foreign Agents: Great Britain: Atlas Publishing
%‘ng lZistributing Co., Ltd., 18 Bride Lane, London

Subscription Service Address form 3579 and cor-
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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NOW...at home...get DeVry Tech’s
amazing effective training in

ELEGTRONIES

g” RADIO-TELEVISION! Nothing else like it for providing real LABORATORY-TYPE
o training at home. Get the kind of thorough, practical experience YOU NEED for
the kind of progress YOU WANT in today’s tremendous feld of Television, Radio

and Electronics. Qualify yoursaIf for real money . . . interesting work . . . a won-
derfully promising future. And when you finish, DeVry Technical Institute’s active
Employment Service HELPS YOU GET STARTED! Or open yaur own profitcble
Television-Radio Service Businass.

2P THOUSANDS OF SUCCESSFUL GRADUATES

HOME Why has DeVry Technical lnstitute became one of the largest train-
ing organizations of its kind? Because it provides EVERY MAJOR
MO VIES HOME TRAINING AID to help make the subject EASIER to leara . . .
h_"P you grasp  EASIER to remember—the kind of treining so helpful for REAL
"';Tg;';'kpm"" PROGRESS. Students get thorough, up-to-date, practiccl training that
EASIER . . . TAKES ADVANTAGE of new and improved training developments.
BETTER. A  Study the ADVANTAGES shown on this page. Think what they tan
tremendous  maqn to YOU . . to YOUR FUTURE! Or ccme to DeVry Tech’s medern
cEvC e Training Laboratories in Chicago or Toronto. MAIL COUPON TODAY
for complete facts—including 2 valuable free booklets, “Pocket Guide
to Real Earnings” and “Electronics in Space Travel”, Also, valuable
informction for men subject to MILITARY SERVICE.

Accredited member of
National Home Study Council

= = = == o= = — — = -

] SEND FOR 2 FREE BOOKLETS
MAIL COUPON TODAY!

. -
1
NEW!

Shown above is the valuable
new combination oscilloscope
and volt-meter which DeVry
Tech men build during the
new training program. But
that’s not all! New movies,
new experimental projects—
all prepare you thoroughly
in this latest and greatest
DeVry Tech training program.

4 Now Prepare For
» SPACE AND MISSILE

Electronics A me '
o t Ho I DeYRY TECHNICAL INSI[TUTE
DeVry Tech now also makes available their high! § 4141 Belmont Avenue, Chicago 41, 111, Dept. RE-3-8 |
Y- Y Please give me your two free booklets, *‘Pocket Geide to Real Earnings”
effective SPACE and MISSILE ELECTRONICS Pro- ] and “Electronics in Space Travel”; also include details on how to pre-
gram. Now a man can train .at home for a iob in ] rar?t ﬂr Ia‘ca(rﬁerkin Electronic;. 1 am Interested in the following oppor- l
= o o k. unity helds (check one or more):
outer space”—and not ?“IY keep.hns feet on the [ Space & Missile Efectronics  [J Communications
ground”: he can keep his present job whilz he is | O Television and Radio O Computers |
training. DeVry opens a wider range of job opportu- I 8 ":";’0"3"5 B ?’:3“{?5"'2& ——y |
e : 3 adar ndustrial Electroni
i 1o, ¢ WsLe i ° man AvES: § O Automation Electronics O Special “Shert Courses” ]
. 3N\ TEcHNicaL | [Eed R ]
e INSTITUTE | :‘:;'e”' - - z;: ._s.u_te_npt.___ :
| T T ——
CHICAGO ¢ TORONTO D Conatton residents, Write Deyoy Toch of Casada, Ltd., -
1 100! )
. R e _97uaw2n:e_kveﬁe w_e_st,_'r'nm:o I&_mﬁnu_ L = P
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NEW TRANSISTOR

Jii{lll POWERMATE

=

Servicemen everywhere are saying . ..
OUTPERFORMS THEM ALL
— OUTSELLS THEM ALL!

In fringe areas all across America, TV servicemen are saying the new
JERROLD Transistor POWERMATE outperforms all other antenna-
mounted preamplifiers—and it’s a must for color TV!

Such thorough acceptance makes POWERMATE the unit to recom-
mend. And the acceptance is certainly well earned! Highest gain in the
business (an average of 13.9db at Channel 18 and 18.25db at Channel 2),
lowest System Noise Figure, most rugged and easily installed preamplifier
you can recommend. So get on the POWERMATE bandwagon to make

62 your big SELL year.

See your distributor today, or write for special bulletin describing System

Noise Figure.

Only $39.95 list, complete with power supply

J’L//J.‘ L)'% WINDOW OR WALL

o

ANTENNA [ MAST

p—

N

NO TUBES, NO BATTERIES, NO OSCILLATION, NO FEEDBACK

Mount it on the boom or anywhere along the downlead.
Thoroughly neutralized against oscillation; output
impedance balanced to prevent radiation back to
antenna. Same 300-ohm lead that carries signalalso
carries 15 volts ac to POWERMATE. No tubes or
batteries to replace.

REMOTE AC POWER SUPPLY
OPERATES 10R 2 TV OR FM SETS
Installs on or near receiver,
draws less current than an elec-
tric cloek. No polarity prob-
lems when attaching to lead, no
danger of transistor damage.

"ELECTRONICS CORPORATION
JEHH“L Distributor Sales Division, Dept. IDS-210
The Jerrold Building, Philadelphia 32, Pa,

Jerrold Electronics (Canada) Ltd., Toronto, Ontario R
Export Representative: CBS International, New York 22, N.Y.

AMERICA’S LEADING MANUFACTURER OF TV-FM RECEPTION AIDS AND MASTER-ANTENNA-SYSTEM PRODUCTS

www.americanradiohistorv.com

| Research

AIM‘i

Dr. Esaki of IBM’s Thomas J. Watson

Center, with some of the

| equipment he used in discovering the

bismuth kink.

of high-speed amplifiers and switches
may result. The phenomenon is ob-
served with magnetic fields between
about 10,000 and 20,000 oersteds and
electric fields varying from about 0.8
to 1.6 volts. As the correct combina-
tion of magnetic field and voltage is
approached, most of the resistance
of the material abruptly disappears
and the current-voltage curve sud-
denly kinks upward.

Computer Aids Doctors

' In Cancer Treatment

The Memorial Hospital for
Cancer and Allied Diseases, New
York City, announced the first com-
puter installation in a center for
the diagnosis and treatment of
cancer. The computer, a Bendix G-15,
will be used in applying data-
processing techniques to the study
of radiation in diagnosing and treat-
ing cancer patients.

Dr. John 8. Laughlin, head of
the hospital’s Physies Department,
said that the computer will be used
initially to determine quickly and
accurately such information as the
amount of radiation from external
sources delivered to cancer tissues
and surrounding normal tissues, and
the distribution of radiation by
needles and seed implants.

Additional data on radiation
doses delivered through the body by
metabolic means and measured by
blood, urine and other external
counting of radiation activity will
also be fed to the G-15. The computer
will also be used in solving other
problems, and will be a prototype
for additional uses of computers in
treatment of cancer.

Dr. Richard D. Vanderwarker,
vice president and general manager
of Memorial Hospital, believes this

(Continued on page 12)
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GET YOUR ELECTRONICS-TV-RADIO

HOME TRAINING FROM N.T.S. RESIDENT SCHOOL

BREAK THROUGH Over 1 City Block of Modern School BETTER
T i Lot MR
START NOW! Brg;;k through Shf%s()g%l:s'dng ?ver .. .WiTH NATIONAL
the Eaming Barrier that stops ' oS, SCHOOLS’ SHOP-METHOD
“All-Phas;a'r" Train‘x'nrg p.ra.péres 50,000 Graduates — HOME TRAINING!
for a high-paying CAREER 262 all over the World — o W BETTER
MASTER TECHNICIAN in Electronics since 1905 i nate R e dlan]

— TV — Radio. One Master Course
at One Low Tuition trains you
for unlimited oppartunities in All

shops and laboratories, by a
School that is the OLDEST and
LARGEST of its kind in the world.

Phases: Servicing, Communications, |~
Preparation for F.C.C. License, NATIONAL TechicAl SCHOOLS M~ MORE COMPLETE
El'ft-"a(?kia:tlng,;z Mda"Ufagt:/ﬂT]ng,w WORLD-WIDE TRAINING SINCE 1905 ... You learn ALL PHASES OF
utomation, Radar an Icro-Waves, Television — Radio — Electronics.
el e G THE SCHOOL BEHIND YOUR P&~ LOWER COST
N( gl . ... Other schools make several
secure future . . . a richer, fuller life HOME-STUDY TRAINING courses out of the material in our
can be yours! As an N.T.S. * 4 ONE MASTER COURSE .. and

MASTER TECHNICLAN ycu car
go straight to the tap in
industry . . . or open you
own prof table busiiess.

you pay more for less
training than yo 1 get in
our ccurse at

ONE LOW TUITION!

e modern School Heacquarters
5 your Home Trairing is:

/ Classroom-Developed Lab-Studio
4 Planned, Shop-Tested,
j Industry-Apprcved,
Home Study-Designed.

In ches

=
N.T.S. ISNOT JUST A
MAILING ADDRESS ON A COUPON e P . s
NI .S. is a real school ... z wo-ld famous €r you graduate you can ope 1 your
19 BIG KITS YOURS TO KEEP trairing center since 1905. Thousands of men own TV-Radio repair businzss or

go intc high paying jobs like “hese:
Communications Technicians, Hi-Fi,
Stereo and Sound Recording

from a | over the world come to train :n our shops,
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® EVERYTHING YOU Many stucents pay for their entire tuition with spare time work. v Rada'steéraleec sne fv?cn'
NEED FCR SUCCESS You can, too . . . we show you how. “radio s €

and Repair.

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

RESIDENT TRAINING AT LOS AMGELES MA". COUPON NOW FOR
It you wis_l' ‘to t.ake your EIechnic_s—TV- NATIONAL@ SCHOOLS
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Tips for Technicians

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

Selector Switches for Circuit Shrinkers

Selector switches are smaller now.
Especially the new Mallory-Grigsby
switches. They’re handy when you’re
working on equipment that has to be
squeezed down to minimum size. And
they come in both rotary and lever
action models.

The 4M series (30° indexing) have a wafer diameter
of only 134”. They meet or exceed MIL-S-3786
specifications. The phenolic wafer type has 11 posi-
tions while the ceramic type has 12. Of course there
are shorting and non-shorting styles with up to six
sections. 60° and 90° indexing styles are available
with a two-piece metal and phenolic shaft for use
in circuits with high RF signals.

The 6M series is lever action. It uses the same wafer
construction as the 4M series. It projects only 114"
behind a panel. It’s 30° indexing, with or without
spring return, and 3 position. Furnished with all
hardware and handsome lever knob.

The 5M series is a truly low-cost general pur-
pose rotary switch in several shaft and circuit
combinations.

Two things to remember about Mallory-
rigsby switches. . . . They have exclusive ““Wedge-
lock” terminal construction. That’s a new way of
attaching contacts to insure positive alignment and
prevent distortion. And you can get Mallory-
Grigsby switches from Mallory Distributors clear
across the country.

Write today for our Bulletin 9-250 and a handy
cross-reference guide. Better yet, see your Fran-
chised Mallory Distributor for: Switches,
Capacitors, Controls, Resistors, Rectifiers,
Batteries, and Vibrators as well as every other
electronic component.

10 RADIO-ELECTRONICS
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Are You Fully Qualified For An
Unlimited Career In Electronics?

What’s your answer? Do you know enough about
electronics to take advantage of the tremendous
opportunities in the world’s fastest growing industry?
If there’s any doubt in your mind, consider this:

It takes more than desire or the ‘‘breaks’’ to get
the top jobs in electronics. The primary require-
ment is a thorough understanding of advanced
electronic theory and math plus the ability to
apply this knowledge in such exciting fields as
Computers . . . Servomechanisms . . . Magnetic
Amplifiers . . . AC Circuit Analysis . . . Pulse
Circuitry . . , Radar . . . Advanced Measuring
Techniques . . . Industrial Electronics . . . In-
strumentation . . . Automation . . . Radio Tele-
metry . . . Semiconductors. Cleveland Institute
Home Study -can provide this knowledge -and -
combined with your natural desire to get ahead,
will let you make your own breaks . . . get the
high paid, more challenging jobs that are avail-
able right now to men who are fully qualified.

CIE's Exclusive Guarantee of Electronics
Training Effectiveness... A Commercial FCC
License or Your Money Back

Many schools offer home study electronics training.
But of all of these, you’ll find only one . . . Cleveland
Institute of Electronics . . . makes this exclusive
guarantee:

Completion of our Master Course (both sections)
prepares you for an FCC First Class Commercial
Radio Telephone License with a Radar Endorse-
ment. If you fail the FCC examination for this
license after successfully completing the Master
Course, you will receive a full refund of all tuition
payments. This guarantee is valid for the entire
duration of your enrollment period.

Cleveland
Institute of

[ J
Electronics
1776 E. 17th St., Desk RE-63B,

Cleveland 14, Ohio ,
Accredited by the National Home Study C suncil ™

OlLVN
W e,

)
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Three More Ways In Which CIE Helps Its Students
Get Ahead In Electronics

Once you've enrolled with Cleveland Institute, you auto-
matically get these important “extras” ... free:

Job Service . . . every month. throughout your training,
CIE will supply you with a listing of hundreds of job op-
portunities. High paying, interesting jobs . . . with top com-
panies throughout the world. See how CIE training opens a
whole new world in electronics opportunity.

Electron Bulletin . . . every month, every student receives
a free copy of this informative bulletin that will keep you up
to date on what’s going on in the world of electronics.

And, for when you graduate —
PLACEMENT ASSISTANCE . . .

For every graduate,..we will prepare and print 200 letters of
recommendation and 200 resumés of your qualifications. As
hundreds of our graduates can tell you, this valuable service
lets you take immediate advantage of your new skill and
knowledge and begin your trip to the top in electronics.

This free booklet will give you
complete details on Cleveland
Institute Home Study Training
and how it can qualify you for an
unlimited future in electronics.
Don’t miss this opportunity. Send
the coupen today.

Get This Handy Pocket Electronics Data Guide Free...

Conversion factors, formulas, tables and color
codes at your fingertips. Yours without obligation,
simply for responding NOW to this opportunity
to improve your future.

I want to know more about vour electronics home
study training program. Please send me your free
booklet described above plus your handy pocket
Electronics Data Guide. I understand there is no
obligation. I have had training or experience in
electronics as indicated.

[ —— |

Cleveland Institute of Electrenics
1776 E. 17th St., Desk RE-63B, Cleveland 14, Ohio

[J Military [J Amateur Radio

[J Radio-TV Servicing [J Broadcasting

[J Manufacturing [J Home Experimenting
[J Communications [ Other

I'm now working in_

I want to know about the following branches of electronics .

(please print}

D B S —— - S S T S D — G Gt — m——

Name Age
Address._
City Zome State
__________________________ REL60D)
1
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100% ELECTRICAL STABILIZATION 100% SHORTS AND CONTINUITY TESTS
Every tube electrically “aged"” to actvai to reveal interelement leakage
operating fevels

_100% ELECYRICAL TESTS : 100% GAS AND EMISSION TESTS
to verify proper levels of plate cErrent, to assure fow levels of gas current
screen current and cathode emisson and grid emission

12

performance proved before you get it

You take no chances when you replace with RCA
communications tubes. Fvery single tube, before leav-
ing our plant, is electrically aged and tested for major
electrical characteristics. A tube failing one single test
is automatically rejected and destroyed.

You cannot buy an untested RCA POWER TUBE!

FOR POLICE, TAXI AND TRUCK RADIO + MARINE AND
AIRCRAFT COMMUNICATIONS * RAILWAY SIGNALLING

Ask your Authorized RCA Industrial Tube Distributor for information on specific types.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

www.americanradiohistorv.com

(Continued from page 8)
is the first full-time use of an elec-
tronic computer for medical pur-
poses.

Early Gernshack Editor Dies
Austin  Lescarboura, one of
Gernsback’s first editors, died Jan. 8
in Tarrytown, N. Y., at the age of
70. He joined Gernsback in 1910 and
later became managing editor of
Modern Electrics. After leaving

Gernsback, he was managing editor
of Scientific American from 1915
until 1924. Later, he formed his own
publicity and advertising agency,
handling electronic and related ac-
counts.

He was author of several books
including Radio for Ewverybody, Be-
yond the Motion Picture Screen,
This Thing Called Broadcasting
(with Dr. Alfred N. Goldsmith) and
The Cinema Handbook.

In 1951, Mr. Lescarboura was
awarded the Legion of Honor for
technical advice in industrial re-
habilitation of the French nation
after World War II.

The Lescarboura advertising
agency continues under the direction
of his son, Stanley Lescarboura.

Earth Wears Helium Girdle

Satellite ventures have con-
firmed the fact that a 900-mile-thick
belt of helium surrounds the earth
and have altered scientists’ concept
of the earth’s atmosphere. Dr. Robert
Jastrow, director of the theoretical
division of NASA’s Goddard Space
Flight Center in Greenbelt, Md,,
summarizes trecent findings, which
present this picture:

Nitrogen and oxygen comprise
about the first 72 miles, followed by
about 600 miles of oxygen. Next is
the newly discovered 900-mile helium
belt, topped by the layer of hydrogen
which had been presumed to lie
above the oxygen-nitrogen belt.

The temperature of the upper
atmosphere, says Dr. Jastrow, aver-
ages 2,025°F with a 600° fluctuation
between morning and afternoon.

The outer Van Allen radiation
belt, it has been learned, is composed
of electrons plus protons, and not
primarily of electrons, as had been
thought. There is also evidence of
many “soft” particles in the Van

(Continued on puge 16)
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now

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 - Electrenic-
Timers « Control Systems < X-Rays ¢
Photoelectric Devices - Dielectric
Heating - Geiger Counters - Pulse
Circuitry  Clippers and Limiters «
Multivibrators - Electrenic Counters *
Radar « Magnetic Amplifiers < Analog-
Computers « DC Amplifiers - Digital
Computers  Storage Systems < Input
and Output Devices « Servomechanisms -
Telemetering

60 EXAMINATIONS .
UNLIMITED CONSULTATION SERVICE
KIT MANUALS

« DIPLOMA UPON GRADUATION

AND MUCH MORE...

RTS' Membership in ]
The Association of A/f - {
S mni

a \.\':SSON

Home Study Schools
is your assurance of
Reliability, Integrity and
Quality of Training.

RTS ELECTRONICS DIVISION

&L
~L__Frrier—

L2018

Coupon

[he Same School That Originated The RTS BUSINESS PLAN

A SPECIAL CUMPACTCOURSE
COVERING ALL THREE PHASES OF

s AENEGWRONIGY

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

This is MODERN training for the MODERN man. You'l! 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 point 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 2 better training bargain...
BUY IT!

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 fessons
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 pgRr 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-32

815 E. ROSECRANS AVENUE  LOS ANGELES 59, CALIFORNIA
Rush me full information by return maif.

(Please Print)

815 E. ROSECRANS AVENUE NO

LOS ANGELES 59, CALIFCRNIA SALESMAN Nome Age

- Est. 1922 CW""'l e - -
e ALL' City L — Zone _ State

[ ] ENROLL ME NOW [ ] SEND MORE FACTS

MARCH, 1962
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AUTHENTIC! COMPLETE! MODERN!

DOWN-TO-EARTH TRAINING

THAT HELPS YOU REPAIR ANY
TV OR RADIO SET EVER MADE!

Let these two famous training books teach you
to handle all tvpes of AM, FM and TV service
jobs
watch your efficiency and earnings soar! Almost
1500 pages and over 800 clear pictures and dia-
grams explain EVERY troubleshooting and re-
pair operation as clearly as A-B-C. No needless
mathematics. No involved theory. You get
straight-from-the-shoulder training of the type
that teaches vou to do the best work in the
shortest time!

by approved professional methods—and

SAVE $2.00!

Make your service library completel Get both
these famous Ghirardi books at a saving of $2.00
under the regular price. See MONEY-SAVING
COMBINATION OFFER in coupon.

o Complete Training in MODERN CIRCUITS

You can repair ANY radio, TV or
other electronic equipment lots easier, faster
and bétter when you’re fully familiar with
its circuits and know just why and how each
one works . . . and that’s exactly the kind of
specialized training you get in Ghirardi’s
669-page Radio & TV CIRCUITRY AND
OPERATION training guide. It gives a

complete understanding of basic modern
circuits, then shows what troubles to look
for and how to eliminate needless testing and
guesswork in servicing them. Throughout,
it gives you the above average training that
takes the headaches out of troubleshooting
and fits you for the best-paid servicing jobs,
417 clear illustrations. Price $9.00 separately.

Complete guide to PROFESSIONAL SERVICE METHODS

Radio & TV TROUBLESHOOT-
ING AND REPAIR is a complete 822-
page guide to professtonal service methods
. . . the kind that help you handle jobs faster,
more profitably. For beginners, this giant
book with its 417 clear illustrations is an
easily understood course in locating troubles
fast and fixing them right. For experienced
servicemen, it is an ideal way to develop

better methods and shortcuts; or to find
fast answers to problems. You learn trouble-
shooting of all types from “static” tests to
dynamic signal tracing methods. Step-by-
step charts demonstrate exactly what to
look for. A big television section is a down-
to-earth guide to all TV service procedures.
Price $10.00 separately.

¥

R Quick Guide to IHDI.I?TRIAI. ELECTRONIC
CONTROLS

BASIC INDUSTRIAL

TRONIC CONTROLS has been
specifically written for technicians,
servicemen, and engineers who find

all commonly used types; how they
work, how applied;: where and why

ELEC- plete section on Synchros and full
details on the electronic measuring
of physical characteristics. Finally,

a working knowledge of modern
industrial electronic control in-
creasingly important in their
work. Provides a sound under-
standing of control equipment and
usage. Answers your questions
about this fast expanding field. In-
cludes details on Transducers, In-

dicators, Recorders, Controllers,
and Actuators. There is a com-

you get examples of electronic con-
trol at work in such diverse appli-
cations as thickness gauging; flaw
detection; cleaning; weighing,
welding and many others—includ-
ing a complete description of a
fully automated tyrical system con-
trolling all processes in baper mak-
ing. Written by Jacob H. Ruiter,
Jr. and R. Gordon Murphy. 290
illustrations. Price $8.50.

FIX OLD RADIOS FAST! without tseloss Testing

Only gquide of its kind still in print

Just look up the how-to-do-it data
on that old radio!

TFour times out of 5, this giant,
3%-pound, 744-page  Ghirardi
RADIO TROUBLESHOOTER’S
HANDBOOK tells what is likely
to be causing the trouble 4
shows how to fix it. No useless
testing. Covers every model made
by 202 mfrs. from 1925 to 1942.
The only guide of its kind still in

print. Cuts service time in half!
Includes common trouble symp-
toms and their remedies for over
4,800 models of old home, auto
radios and record changers. Air-
line, Apex, Arvin, Atwater Kent,
Belmont, Bosch, Brunswick, Clar-
ion, Crosley, Emerson, Fada, G-E,
Kolster, Majestic, Motorola, Phil-
co, Pilot, RCA, Silvertone, Spar-
ton, Stromberg and dozens more.
Price $10.00.

www.americanradiohistorv.com

CASH IN ON ELECTRIC
APPLIANCE REPAIRS!

A fast-growing,
well paid field!

Nothing is more logi-
cal than for men with
radio - TV experience
to boost their service
profits by repairing
electrical appliances—
or to save costly re-
pair bills by fixing
their own home appli-
ances. This 370-page,
' low cost ELECTRI-
CAL APPLIANCE SERVICE
MANUAL shows how. Step by step
it demonstrates how to make prac-
tically any repair on almost any
home appliance. Handy Trouble-
shooting Charts help you locate trou-
bles in a jiffy. Even explains how to
make simple test tools and trains you
in appliance refinishing methods.
Brings you specific service details on
washers; ironers; toasters; ranges;
cleaners; mixers; hotplates; razors;
clocks; motors; water heaters...and
lots more. Price only $6.75 for the
complete training.

T CUTS TO TV
=7 REPAIRS!

Eliminate
needless festing!

Just turn the dial
of the pocket-size
PIX-O-FIX TROUBLE FINDER
GUIDE ! When the picture in the PIX-O-
FIX window matches the image on the TV
screen—presto l—you’ve got your clue.
PIX-O-FIX shows the likely causes of the
trouble—indicates the receiver section 1n-
volved—then gives clear repair instruc-
tions. Two PIX-O-FIX units Nos. 1 and
2 cover 48 different TV troubles. To-
gether, they’re a comprehensive guide to
quick “picture analysis” servicing of any
TV. Price only $3.95 for the two.

DIGITAL COUNTERS &
COMPUTERS

A good working knowl-
edge of electronic compu-
ters may not be as compli-
cated as you think—and
this new 248-page book
proves it! Written for
technicians, students and
experimenters it explains
computer theory, design,
application and output in-
terpretation in readily un-
derstandable terms. In- .
cludes details on number systems; binary
counters; readout indicators and special
counter tubes; decade counters; storage
devices; logic circuits; computer applica-
tions ; digital-to-analog and analog-to-digi-
tal conversion and many others. By ex-
plaining basic circuit configurations, DIGI-
TAL COUNTERS AND COMPUTERS
by E. Bukstein quickly breaks down com-
puter “mysteries” and starts you on a clear
understanding of one of the “hottest” sub-
jects in Electronics today. Fully illustrated.
Price $8.75.

RADIO-ELECTRONICS
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PECIALIZED TRAINING GUIDES!

PRACTICAL TV

Complete, Easy-to-Understand!

Each of these famous books is the
equivalent of a complete training
course in its subject—written for fast,
easy understanding—and priced far
less than you might ordinarily expect
to pay for such remarkably complete

and authentic training. Hundreds of
thousands of copies have been sold for
home study purposes—because they
are so clearly written and so remarkably
complete,

Most complete,
genuinely helpful
television training

in 10 years!

Written by a man who

has actually done the

work  himself and
knows how to make
things clear, this big,
fully revised book is
an up-to-the-minute
guide to modern television
servicing. Saves experienced men

Guide to EI.EOTRONIO TEST PROCEDURES!

Rufus P. Turner's 316-page BASIC ELECTRONIC
TEST PROCEDURES manual with more than 190
illustrations, pattern photos and procedure diagrams
teaches you to test any circuit, equipment or component
in a fraction of the usual time. It is a complete course
in professional testing techniques! For instance, you
learn to check for distortion by the ’scope, rejection
filter, harmonic distortion meter, wave analyzer or oscil-
lator methods. You learn to measure resistance with a
current meter, 4 voltammeter, voitmeter, ohmmeter, or
via the bridge method—and so on.

Includes Current checks; measuring Power, Capaci-

/ﬁ BSOS LOSIANRY OIS /

It's what you
know about

using tance, Resnstanc% AF, iRg Phase1 Distortion & \g)dulla- d ¢ 1 | ;

N tion; testing Tubes and Semiconductors; testing Ampli- loa of time! s a complete trainin

instruments fiers; checking Sensitivity, RF Gain, Fidelity, AVC S for b 2l I g
Voliage, etc. Even includes industrial electronic test course 1or begimmners!

that counts!
The “Cream”
of Modern Service Methods
—=Clearly Explained
Firstt PRACTICAL TELEVISION
SERVICING by J. R. Johnson ac-
quaints you with receiver layouts, sec-

tions and construction. A big (rouble-
shooting section teaches you to pinpoint

procedures. Price $8.50
Here’s What You Need to 7

Know About scopES!

‘Scope experts get the big pay jobs!

realignment procedures Every

Men who really know how to
detail of testing is explained

use oscilloscopes locate troubles

faster, repair them more accu-
rately and this famous manual
teaches you the methods they
use. In short., MODERN OS-
CILLOSCOPES AND THEIR
USES get right down to earth
in bringing you the complete
“know how’’ of using the handi-
est, most versatile instrument of
them all!

Particular attention is paid to

from connecting the ’scope and
setting its controls to adjusting
components in the chassis being
tested. Tllustrated instructions

teach you to anaylze patterns.
Even includes data on quantita-
tive measurements (as used in
color TV servicing) and use of
’scopes in industrial electronics
illustra-

370

and atomic work.
tions. Price $8.75.

troubles in a minimum of time. Case
histories on specific service calls demon-
strate service procedures as clearly as
A-B-C. Over 40 pages describe critical
alignment procedzues including connect-
ing and adjusting instruments. Comnion
faults in TV circuits are explained sec-
tion by section. A chapter on color lele-

NEW! Practical guide to

SEMICONDUCTORS

e®Diodes ®Transistors

A uctor ® Thermistors
se“!‘ceus“d e Varistors
fevie ® Rectifiers

® Photo cells, etc.

PLUS

use, test and
measurement data

This down - to - earth,

278-page book gives you a good
working knowledge of all commonly used
semiconductors. It answers your questions.
It makes semiconductor construction, cir-
cuit applications and use understandable
without a lot of highly technical training.
In short, Rufus P. Turner’s SEMICON-
DUCTOR DEVICES has been specifical-
ly written for tecbnicians, servicemen and
experimenters who now find these tiny
devices so important in their work. Stand-
ard and special types are explained. Over
250 illustrations demonstrate semiconduc-
tor circuitry, operational and construction
features. Semiconductor test and measure-
ment methods are described in detail. Price
$7.50. Use coupon.

MARCH, 1962

vision principles brings you up to date
in this field.

448 pages and over 325 illustrations
help you handle any job by approved
professional methods—helps you say
“goodbye” 1o guesswork on even the
toughest jobs! Price $7.95.

Dept. RE-32, Technical Division,
HOLT, RINEHART & WINSTON,

Inc.,
383 Madison Ave., New York 17, N.Y.

with order and we pay postage.

Send books checked for 10 DAY FREE EXAMINATION at prices indicated plus postage. SAVE! Send cash
Same 10 day return privilege with morey promptly refunded.

MONEY-SAVING SERVICE TRAINING COMBINATION
] Radio & TV Circuitry & Operation; and Radio & TY Troubleshooting & Repair, only $17 for both books.
(Regular price $19 separately—you save $2.00) #709006.

Check here to order Individual Books

No. 623900

EEEEEEENEEEENUIEEUNNEEEEEEAREEEEEENRES N seeaNessaRERaRRacsaRRRERSSENy

DO Rudio & TV Clrcuutry and Operation DO Digital Counters & Computers (#708131)......S 8.75
(£708214) .$ 9.00 E o = -
O PIX-0-F1X Trouble Finder Guides (5708412) 3.

R Troubleshooting and Repair 10.06 O Basic Electronic Test Procedures (#708933)... 8.50

D Electrical Appliance Service Manual (#708172) 6.75 D Modern Oscilloscopes & Their Uses (#708818) 8.75

O Radio Troubleshaoters’ Handbook (#708297) 10.00 DO Semiconductor Devices {#709003). 7.50

O Basic Industrial Electronic Controis (;x709857) 8.50 D Practical Televisian Servicing (=705657). 7.95
Name._____ _

(OUTSIDE USA — Add

Address_ - 50¢ fo each book. Cash

with order, but money

refunded if books are

Citp = = Zone State refurned in 10 days.)

{Above offers expire Dec. 15, 1962)
. ase .
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Now in
breakproof
plastic
utility case!

Case can be used for
carrying or storing tools,
parts and equipment—or as
a lunch box. Made of
rugged polypropylene with
seif-hinge that won't rust.

Weller adds greater value to the Heavy Duty Soldering Kit with
a new utility case of miracle plastic that won’t break. Kit features
the Weller 250-watt Soldering Gun used by electronic service tech-
nicians the world over. Instant heat. Twin spot-lights. Long life, long
reach tip—made of copper for superior heat transfer
and iron plated for long life. Also included in this $ 95
kit are smoothing tip, cutting tip, tip interchange ]

wrench and supply of solder. Model 8250AK. list

100 Watt Gun and Solder Dispenser

A combination for faster, easier, better sol-
dered connections—particularly in difficult-
to-reach spots. 100-watt Weller Gun heats
instantly. Weller-Kormat Dispenser feeds and
supports the solder, prevents hand contamina-
tion that causes faulty connections, 3995
prevents finger burns. Model WK81 set. list

On sale at your Electronic Parts Distributor

WELLER ELECTRIC CORP. . EASTON, PA.
16
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(Continued from p. 12)
Allen belts, which may have trig-
gered aurora whenever ejected into
the upper atmosphere, and perhaps
produced currents observed in the
earth’s magnetic field.

Huge Glass Resistors
Are Dummy Antennas
Four-foot resistors of glass are
being used as dummy antenna loads
for testing and calibrating trans-
mitters in Project Mercury tracking

stations. They also act as power-
dissipating terminations for rhombic
and other transmitting antennas.
Produced by Corning Elec-
tronic Components, the resistors con-
sist of a tin oxide film, fused into
Pyrex brand glass cylinders 5 inches
in diameter. The resistive elements
were spiraled to obtain specific ohmic
values, uniform heat dissipation and
minimum series inductance and
shunt capacitance. Resistances are
between 140 and 300 ohms. These
produce dummy antennas of 700
and 600 ohms impedance. The imped-
ance is very little affected by chang-
ing frequencies, which run between
2 and 28 mec. in the Mercury network.

Calendar of Evenis
IRE, AIEE, NBS Scintillation and Semi-con-
ductor Counter Symposium, Mar. [-3, Shore-
ham Hotel, Washington, D. C
EIA Committee and Section Meetings, Mar.
14-16, Statler Hilton Hotel, Washington, D. C.
EIA 38th Annual Convention, Mar. 23-25, Pick-
Congress Hotel, Chicago, Il
IHFM High Fidelity Show, Mar. 20-25, Ambas-
sador Hotel. Los Angeles, Calif.
IRE International Convention, Mar. 26-29, Coli-
seum, New York, N. Y.
Southwest IRE Conference and Electronics
Show, April 11-13, Rice Hotel, Houston, Tex.
IRE-AIEE Symposium on Mathematical Theory
of Automata, Afril 24-26, United Engineering
Center, New York, N. Y.
SMPTE 91st Convention, April 29-May 4, Am-
bassador Hotel, Los Angeles, Calif.

Rangers for Moon Trip

Ranger 3, the first of a series
of 8 such satellites to be launched
this year, missed the moon by some
30,000 miles. A subsequent shot,
if successful, should take more
than 100 TV pictures of the moon’s
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What Does F.C.C. Mean To You?

What is the F.C.C.?

F. C. C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress to regulate
all wire and radio communication and radio and
television broadcasting in the United States.

What is an F.C.C. Operator License?

The F. C. C. requires that only qualified per-
sons be allowed to install, maintain, and operate
electronic communications equipment, including
radio and television broadcast transmitters. Ta
determine who is qualified to take on such re-
sponsibility, the F.C. C. gives technical exami~
nations. Operator licenses are awarded to those
who pass these examinations. There are different
types and classes of operator licenses, based on
the type and difliculty of the examination passed.

What are the Different Types
of Operator Licenses?

The F.C.C. grants three different types (or
groups) of operator licenses— commercial radio-
telePHONE, commercial radioteleGRAPH, and
amateur.

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
tor licenses are those required of the operators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. For example, a radio operator on board a
merchant ship must hold a radioteleGRAPH
license. (The ability to send and receive Morse
is required to obtain such a license.)

AMATEUR operator licenses are those re-
quired of radio ‘““hams”—people who are radio
hobbyists and experimenters. (A knowledge of
Morse code is nccessary to be a “ham™.)

What are the Different Classes of
RadiotelePHONE licenses?

Each type (or group) of license is divided into
different classes. There are three classes of radio-
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job experience is re-
quired to qualify for the examination for this
license. The examination consists of F.C.C. Ele-
ments 1 and II covering radio laws, F.C.C.
regulations, and basic operating practices.

(2) Second Class Radioteleplione License. No
on-the-job experience is required for this exami-
nation. However, the applicant must have
already passed examination Elements I and 1I.
The second class radiotelephone examination
consists of F.C.C. Element III. It is mostly
technical and covers basic radiotelephone theory
(including electrical calculations), vacuum tubes,
transistors, amplifiers, oscillators, power supplies,
amplitude modulation, frequency modulation,
measuring instruments, transmitters, receivers,
antennas and transmission lines, etc,

(3) First Class Radiotelephone License. No
on-the-job experience is required to qualify for
this examination. However, the applicant must
have already passed examination Elements I, II,
and III. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

not the general practice.) The first class radio-
telephone examination consists of F.C.C. Ele-
ment IV. It is mostly technical covering ad-
vanced radiotelephone theory and basic tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more difficult
and involve more mathematics.

Which License Qualifies for Which Jobs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifics you to take
the second class examination. The scope of
authcrity covered by a third class license is
extremely limited.

The SECOND CLASS radiotelephone license
qualifies you to install, maintain, and operate
mast all radiotelephone equipment except com-
mercial broadcast station equipment.

The FIRST CLASS radiotelephone license
qualifies you to install, maintain, and operate
every type of radiotelephone equipment (except
amateur, of course) inciuding all radio and tele~
vision stations in the United States, and in its
Territories and Possessions. This is the highest
class of radiotelephone license available.

How Long Does it Take to Prepare
for F.C.C. Exams?
The time required to prepare for FCC examis

nations naturally varies with the individual, de-
pending on his background and aptitude. Grant-

ham training prepares the student to pass FCC

exams in a minimum of time.

In the Grantham correspondence course, the
average beginner should prepare for his second
class radiotelephone license after from 300 to
350 hours of study. This same student should
then prepare for his first class license in approxi=
mately 75 additional hours of study.

In the Grantham resident course, the time
normally required to complete the course and
get your license is as follows:

In the DAY course (5 days a week) you should
get your second class license at the end of the
first 9 weeks of classes, and your first class
licensz at the end of 3 additional weeks of
classes. This makes a total of 12 weeks (just a
little less than 3 months) required to cover the
whole course, from “scratch” through first class.

In the EVENING course (3 nights a week)
you should get your second class license at the
end of the 15th week of classes and your first
class license at the end of 3 additional weeks of
classes. This makes a total of less than 5 months
required to cover the whole course, from “scratch”
through first class, in the evening course.

The Grantham course is designed specifically
to prepare you to pass FEC examinations. All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination you are given constant practice in
answering FCC-type questions, presented in the
same manner as the questions you will have to.
answer on your FCC examinations.

Why Choose Grantham Training?

The Grantham Communications Electronics
Course is planned primarily to'lead to an F.C.C.
license, but it does this by TEACHING elec-
tronics. This course can prepare you quickly to
pass F.C. C. examinations because it presents
the necessary principles of electronics in a
simple “‘easy to grasp’’ manner. Each new idea
is tied in with familiar ideas. Each new principle
is presented first in simple, everyday language.
Then after you understand the “what and why””
of a certain principle, you are taught the tech-
nical language associated with that principle.
You learn more electronics in less time, because
we make the subject easy and interesting.

fs the Grantham Course a “Memory Course”?

No doubt you've heard rumors about “mems
ory courses’” or ‘“‘cram courses” offering ‘‘all the
exact FCC questions”. Ask anyone who has an
FCC license if the necessary material can be
memorized. Even if you had the exact exam
guestions and answers, it would be much more

ifficult to memorize this ‘“‘meaningless’ mate-~

rial than to learn to understand. the subject.
Choose the school that teaches you to thoroughly
understand — choose Grantham School of Elec-
tronics.

fs the Grantham Course Merely a
“Coaching Service'?

Some schools and individuals offer a “‘coach-
ing service” in FCC license preparation. The
weakness of the ‘‘coaching service” method is
that it presumes the student already has a know-
ledge of technical radio and approaches the
subject on a ‘‘question and answer” basis. On
the other hand, the Grantham course “begins at
the beginning’”’ and progresses in logical order
from one point to another. Every subject is
covered simply and in detail. The emphasis is on
making the subject easy to understand. With
each lesson, you receive an FCC-type test so you
can discover daily just which points you do not
understand and clear them up as you go along.

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

License Weeks
James C. Bailey, 217 Behrends Ave., Juneau, Alaska ...... 000 0 DDH0 O 1= ol - A Ist 12
Edward R. Barher, 907 S. Winnifred, Tacoma, Wash, ..................... 1st 20
M. A. Dili, Jr., 20 Cherry St.,, Gardiner, Maine .............oc.vvvvu... 3 1st 12
Bernhard G. Fokken, Route 2, Canby, Minn. ................ . 1st 12
Thomas J. Hoof, 216 S. Franklin St., Allentown, Pa. . 1st 224
Clyde C. Morse, 7505 Sharronlee Dr., Mentor, Ohio . e 1st 12
Louis W. Pavek, 838 Page St., Berkeley 10, Calif. ............ 1st 16
Wayne Winsauer, 2009 B St., Bellingham, Wash. ........ 0a0000 A 1st 12

To better serve our many students throughout the nation, Granthara School of Electronics maintains
four separate schools — located in Los Angeles, Seattle, Kansas City, and Washington, D.C.—all offering
the same resident courses in F.C.C. license preparation. {Correspondence courses are conducted

from Hollywood.)

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Careers in Electronics’. Clip the coupon below and mail it to the School nearest you.

Get your First Class Commercial F.C.C. License Quickly
by training at

GRANTHAM
SCHOOL OF ELECTRONICS

1505 N. Western Ave.
Los Angeles 27, Calif.

{(Phone: HO 7-7727)

408 Marion Street
Seattle 4, Wash.

(Phone: MA 2-7227)

MAIL COUPON NOW —NO SALESMAN WILL CALL =>»

MARCH, 1962

3123 Gillham Road
Kansas City 9, Mo,

{Phone: JE 1-6320)

Accredited by the National Home Study Councll

Name

{Mail in envelope or paste on postal card}

To: GRANTHAM SCHOOL OF ELECTRONICS

NATIONAL HEADQUARTERS OFFICE
1505 N, Western Ave., Hollywood 27, Calif.

Please send me your free bocklet telling how ! con get my com-
mercial F.C.C. license quickly. I understand there is no obligation

Age

821-19th Street, N.W.

Washington 6, D. C. Address

(Phone: ST 3-3614) City

Stote
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how often

have used...

XCELITE, INC. -

)
7

#

could you

Handy as an extra
hand or helper.
Clamps lightly

or tightly ... for
moments or minutes.

two-position
snap-lock

stim, serrafed jaws.

OQutreaches, out-holds needle-nose pliers. Hardly
a spot too small for it. Approx. 6 long. Dozens
of uses: Holds and positions wires for soldering
... retrieves small parts from inaccessible places
it's a heat sink. Two-position snap-lock won't
slip, yet releases with a twist of the fingers. All
stainless steel — precision machined and tem-
pered for smooth action and years of service.

2 Models: No. 430 curved nose and No. 42H
straight — Ask your distributor to show
you Xcelite Seizers today.

ORCHARD PARK, N. Y.

Canada: Charles W. Pointon, Ltd., Toronto, Ont.
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SOLAR PANELS

HIGH-GAIN
ANTENNA

surface as it approaches. Each photo
will show an area 800 feet square
(about three city blocks) and defini-
tion will be great enough to distin-
guish objects only 12 feet in diam-
eter.

The Ranger is basically a 727-
pound instrument capsule. Two
panels carrying a total of 8,680 solar
cells are fastened to the base of the
spacecraft. They develop 155 to 250
watts of electrical power. A 1,000-
watt-hour silver-zinc backup battery
supplies power when the solar cells
are not operating.

Besides its main mission of
moon photography, the Ranger ve-
hicle is expected to deposit a 96.5-
pound instrument package on the
surface of the moon. This device, a
miniature seismometer and radio
transmitter, is expected to detect
and report on moonquakes and me-
teorite impacts for a 30-day period.
The main Ranger vehicle will crash
at 6,000 mph and be destroyed.

Two other scientific experi-
ments will be conducted by the Ran-
ger spacecraft. Both are intended to
help scientists determine the com-
position of the surface of the moon.

First, a measurement of the
gamma-ray spectrum found in lunar
surface rocks and dust will show the
composition of this material. Sec-
ond, a radar reflectivity experiment
will provide data on the nature of
the lunar surface. This test is cou-
pled to a radar altimeter that also
determines when the instrument
package must be released to land
safely on the moon.

' Information on Space

The Voice of America is now
transmitting a special series of space
news broadcasts. They contain the
latest information (including orbit
data and radio frequencies) on new
satellite launchings as well as statis-
tics on satellites already in orbit,
revised up to the minute. The broad-

wWwWWwW.americanradiohistorv.com

TV CAMERA

RANGER 3 SPACECRAFT

OMNIDIRECTIONAL
ANTENNA -

. o g
RADAR [
155 /_ ALTIMETER
"; GAMMA RAY —
F 7 SPECTROMETER
~—— RETROROCKET |
MiD-COURSE
MOTOR

e =

casts are heard from 0330-0335/-
GMT, six days a week (Tuesday
through Sunday). This is equivalent
to 2230-2235 pm EST, or 1930-1935
pm PST, Monday through Saturday.
The schedule up to March 3, 1962,
calls for broadcasts on four fre-
quencies: 9765, 11790, 11830 and
15290 ke. Station calls are, respec-
tively, WLWO, WDSI, WBOU,
WLWO. Frequencies may be changed
after March 3. More information
may be obtained from Voice of
America, Washington 25, D. C.

Brief Briefs

Rhenium, alloyed with tung-
sten in receiving tube filaments, can
increase the reliability of receiving
tubes more than four and one-half
times, report General Electric re-
ceiving-tube engineers. Refined rhen-
ium costs about $600 a pound.

New small closed-circuit TV
camera introduced by Marsan Indus-
tries of Newark, N. J., is priced

under $500—well below the price
of any comparable unit, Marsan’s
spokesmen point out. It puts out
either video or rf on channels 2 to 6.

Half a million watts ERP is
being put out by FM station WJEF-
FM, Grand Rapids, Mich., which
claims to be the most powerful FM
station in the world. The power is
produced with an RCA 50-kw trans-
mitter and a 12-bay high-gain an-
tenna, mounted 800 feet above local
terrain. END
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ELECTRONICS CATALOG

i H 7'h R
T S - WORLD'S BIGGEST—MOST COMPLETE
temight kit
_ cavaLo®
o

ﬁee ALLIED 1962
/

SAVE MOST ON

EVERYTHING IN ELECTRONICS

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

® New Muwltiplex Stereo FM—
All-Trasistor Stereo Hi-Fi

® New Stereo Hi-Fi Systems—

) Everything in Hi-Fi Components

® Money-Saving Build-Your-Own

\CRR )

KNIGHT-KITS® for Every Need

CTRONICS
LE‘-__O‘- everyone

1962

oun Alst veRR

> Tape aand Recording Supplies

&?l&!_gg?;m e | ® Citizens Band 2-Way Radios

X : ‘® Amateur Receivers, Transmitters,
and Station Gear

@ ® Public Address Systems, Paging

and Intercom Equipment

o
LI\ED "RADIL

ENUE © A
wsSTERN AV ® TV Tubes, Antennas, Accessories

. e

® Batteries, Wire, Tools, Hardware

@ Huge Listings of Parts, Tubes,
Transistors, Technical Books

NEW Multiplex Stereo FM 7 *""NO MONEY DOWN
All-Transistor Stereo Hi-Fi on Allied's new Credit Fund Plan

Now—enjoy 50% more buying power—up to
24 months to pay—see our 1962 Catalog
for simple details.

AULIED exclusives:

MONEY-SAVING KNIGHT-KIT®, Enjoy the most sat-
isfying do-it-yourself experience in the world!
Build xNiGHT-KITs—lowest in cost, easiest to
assemble, best for performance. Select from over HEWATI{]71]

90 exciting KNIGHT-E1TS—Stereo, Hi-Fi, Hobbyist, [ send today for the world’s
Amateur and Test Instruments. An exclusive & biggest electronics catalag!
ALLIED product.

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

BEST-BUY KNIGHT® PRODUCTS. Save most on famous e S0 N ) D D D S S S5 5D D 55 S S 55 55 60 . -y
KNIGHT Stereo Hi-Fi—comparable to the best in i ]
quality, styling, performance—yet priced far i ALLEED RADIO, Dept. 224-C2 1
lower. Select super-value KNIGHT components or § 100 N. Western Ave., Chicago 80, IIl. [ ]
complete systems (including latest Multiplex
Stereo and All-Transistor Hi-Fi). KNIGHT prod- = O Send FREE 1962 ALLIED 444-page Catalog ]
ucts are acclaimed by all who recognize integrity 1 8
in design and manufacture and who appreciate 8 Name )
value. [ ] PLEASE PRINT |
1 i
ALL'ED RAD'O =Address :
World’s Largest Electronic Supply House (] =

0 5 0 it Zone State
Satisfaction Guaranteed or Your Money Back S e —— . Ty My e |
MARCH, 1962 19
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- SPRAGUE
CERAMIC
CAPACITORS

THE Complete LINE THAT OFFERS
MORE THAN MERE “‘CAPACITY”

“Rated” capacitance is not
enough . . . actrnal capacitance
during operation is equally im-
portant. Excessively high or low
values as well as capacitance
change with temperature can
foul up a TV or radio set.
Therefore, characteristics such
as Capacitance Stability, Capac-
itance Tolerance, and Tem-
perature Coefhicient of Capaci-
tance must be considered in re-
placement applications,

CERA-MITE® CAPACITORS

Tiny, tough, dependal?le.
Silvered flat-plate construction
for high by-pass efficiency,
high self-resonant frequency.
Available in the following
types to meet specific require-
ments:

o General Application, for bye
pass and coupling

o High-K, for applications re-
quiring guaranteed mini-
mum capacitance values

L] Temperature-Stab!e, for
minimum capacitance
change with temperature

“UNIVERSAL”
CAPACITORS

Have multiple leads.
Quick-fix capacitors for on-
the-spot repairs. By using
certain leads for terminals,
connecting certain leads to-
gether, and removing cer-
tain leads, various ratings
may be obtained. Available
in General Application as
well as High-K types.

o Temperature-Compensating,

for applications requiring
negative temperature coef-
ficient

o NPO, for use where capaci-

tance change with tempera-
ture is undesirable

® AC, rated at 125 VAC
® Buffer, rated at 2000 WVDC
o Low-voltage, for by-pass and

coupling in transistorized
circuitry

o TV Yoke, rated at 3000 and

5000 WVDC

DOORKNOB
CAPACITORS

%
=@ =
& Gl

Availablein 20 and 30 KV
ratings. Molded guard rings
lengthen surface creepage
path. Complete with variety
of screw-in terminals to
meet all replacement re-
quirements.

That’s why the Sprague Ce-
ramic Line is varied and broad
~—it includes capacitors with
electrical and mechanical char-
acteristics t0 meet practically
every replacement requirement.

See complete listings in the
new Sprague Catalog C-614.
Get your copy from any Sprague
Distributor, or write to Sprague
Products Co., 81 Marshall St.,
North Adams, Massachusetts.

BUTTONHEAD
CAPACITORS

bogh

Screw-mounting units
with flat disc capacitor ele-
ments seated in hexagon
head. This series includes
feed-thru capacitors for fil-
tering leads through chassis,
as well as standoff capaci-

BULPLATE® " t?ts for by-pass applica-
CAPAC|TORS %ﬁ' : tions.

Rugged multiple-section
units which combine in one
compact assembly all the ca-
pacitors used in one or more
stages of a radio circuit. These
space-saving capacitors are
ideal for miniature sets.

SPRAGUE

THE MARK OF RELIABILITY
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exclusive in p"("o FACI

the world’s finest
electronic service data

the famous Howard W. Sams STANDARD NOTATION SCHEMATIC!

as easy to read as a road map...makes circuit tracing and parts identification simple,
quick, accurate...saves you hours each day for more profitable servicing...
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THIS AMAZING FEATURE-PACKED SCHEMATIC GIVES YOU ALL THE RIGHT ANSWERS AT A GLANCE!

o Uniform schematic layout. Each
receiver circuit can be located
quickly, since layout is always the
same, regardless of receiver make.
° Voltages are shown at all tube
pins and test points for speed

and convenience—no time-wasting
separate reference charts to fumble

through.

o Shows actual photos of wave-
forms at key check points for

quick comparison with those obtained

on your own scope,

o “'CircuiTrace'’ numbers on sche-
matic are keyed to actual photos

of printed boards, for easy location

of specific circuit points.

NOW IN PHOTOFACT!

FREE BONUS 20-LESSON
Second-Class Radiotelephone
License Course!

Will heip you pass the exam

foran FCC License—soyoucan
upgrade your career in elec-
tronics and become an expert
in communications! Now Free
in current PHOTOFACT Sets.
Don’t miss it—enter your sub-
scription with your Distributor !

MARCH, 1962

° Component item numbers are
keyed to chassis photos for parts
location, and to parts list to enable

‘you to quickly determine proper re-

placement.
o Special capacitor and resistor
ratings are shown on the sche-
matic; valuable where tolerances
are a factor in replacement parts con-
sideration.
Coil and transformer color codes
or terminal identifications are
given to speed tracing of connections.
o Test points are shown for speedy
reference in measuring and
servicing.
° Special currents (B+ supply,
horizonta! output cathode, ver-
tical output cathode, etc.) are given,

to isolate improperly operating cir-
cuits or components.
@ Alignment points are identified
on the schematic and photos,
and are keyed in with the alignment
procedures for rapid, error-free ad-
justments.
Tube functions are shown on
schematic and Tube Placement
Charts to help you quickly isolate
troubles.
0 Compiete identification of con-
trols and switches quickly shows
their functions without needless cir-
cuittracing. Arrows indicate direction
of rotation to help you understand
circuit operation.
Coil resistances over 1-ohm are
shown—a great help in determin-

ing shorted turns, opens, etc.—avoids

misieading continuity tests.

0 Polarity and section identifica-
tion of electrolytic capacitors are

easily determined from the schematic

—saves valuable time in identifying

component sections.

@ Fuse ratings are shown on sche-
matics and Tube Placement

Charts for quick replacement; handy

for in-home service work.

The Standard Notation Schematic
is just one of dozens of great
features in PHOTOFACT for fast-
est, easiest, more profitable serv-
icing. See your Sams Distributor
for full details on an Easy Buy
Library or Standing Order Pure
chase!

HOWARD W. SAMS & CO., INC.

i s Howard W. Sams & Co., Inc., Dept. 6-C2 1

~ _ pHOTOFACT 11724 E. 38th St, Indianapolis 6, Ind. '

r\;‘_ _-*"2;;31 INDEX | [ send EREE Photofact Cumulative Index \ :

{ " s 0TV 4 Send full information on: [] Easy Buy Plan 7 ]

Yourinvaluable guideto over52,°i°ng vir'- ] [ Standing Order Subscription [] "Peet” Program =
o ey —cover

iclistings—¢o
Radio, Electroni¢ duced since 1946 g 1
ery model pro TO- Shop Name
S0 evc:m locate the proper PHO any ! '
‘::g:' yFolder you need to :°||ve5end : Atin.: e =
] in any model.

setvlC:‘ ‘::;‘;‘;“{10: your FREE ‘;OPV o : Address = =
coupo CT Index

the latest PHOTOFA .J City Zone State t

-----------------------—J
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Centgalab & T Pad Attenuarors
&@,

I’m not an ordinary camel—I'm
a thinking man’s camel—and I
think highly of Centralab I & T Pad
Attenuators.

These units work good—like an
L & T Pad should—because of their
small size, high wattage, and anti-
backlash construction. Measuring less
than 13" deep from the mounting
surface, and with 134" diameter, they
fit into any standard junction or
B switch box with room to spare.

InL & T Pads, though it’s what’s in back that counts—and these Centralab
units have exclusive ‘‘thermo-pass’” insulation, which combines fast heat
transfer with a high dielectric constant to achieve a conservative rating of
20 watts audio, 5 watts D.C., in a unit the size of conventional 2 watt controls.

Because of Centralab’s anti-backlash construction, the “play” frequently
found in dual controls is eliminated. The wiper contacts move in unison,
so there’s no alteration in frequency response due to variations in wiper
position on the resistance tracks.

So hump down to your Centralab distributor and stock up on these L & T
Pad attenuators. They satisfy!

B-6205S

THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
922 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
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FM STEREO ADAPTER HINT
Dear Editor:

The multiplex adapter by Donald
L. Stoner that appeared in the Decem-
ber 1961 issue certainly meets the need
for a relatively simple quality circuit,
but the required minimum input of 0.4

| volt imposes a severe and unnecessary

limitation.

Many FM tuners place the de-em-
phasis network ahead of one or two
stages of amplification, consequently
the multiplex output must be taken at
a point where only a level of about .05
or 0.1 volt can be relied upon. For such
outputs I would suggest a silicon diode
for rectification, and instead of the sug-
gested substitution of a 6C4 for V2, the
two halves of the 12AU7 should he con-
nected as conventional amplifier stages.

As an added refinement, I would
also insert a locking type volume-control
pot to avoid excessive input volume,
and to allow recalibration when the
adapter is used with a different tuner.

HEINZ P. POLLAK
San Francisco, Calif.

A CASE OF FRAUD?
Dear Editor:

Upon rereading the June 1961
issue I again came across the item in
Technicians’ News concerning the fraud
charges and their dismissal in the Ellis
Haddad case in Jackson, Miss. The
thought came to me that in these cases
of rigged sets the real point is appar-
ently missed completely. If a man
deliberately and intentionally took
small amounts of lead to see how long
it would take a doctor to find what was
making him sick, no one would expect
to prove anything by showing up a
doctor’s skill in such a manner. Noi
would any court in the land hear fraud
charges against the doctor because of
the expensive procedures necessary to
find the man’s trouble when all that
would be needed to correct the trouble
was not to introduce the peoison in the
first place.

Suppose a rigged-set artist
drained the brake fluid from the brake
system on his car, leaving it dripping
from the wheels and brake cylinders
on the car. Any reasonably good me-
chanic told to make necessary repairs
would take off the wheels and inspect
the internal parts of the brake system
before adding more fluid to system if
he is expected to effect a reasonably
permanent repair. How could he avoid
the labor it takes to run down the fact
that someone had punched a hole in the
hyvdraulic line somewhere else to fool
him? If, upon inspection of the internal

RADIO-ELECTRONICS
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until you clip out this coupon!

It could be the turning point in your life!

Make More Money Soon...
with Electronics!

GET

// /<BROFITS FROM

ELECTRONICS”

Central Technical Institute’s 64-page book on electronics is
packed with free information on amazing career opportuni-
ties for you in: Industrial Electronics, Automation, Radio,
Color TV, Radio-TV Broadcasting, Electrical Wiring, Appli-
ance Servicing, Communications Electronics, Radar, Mis-
siles, Computers, Nuclear Energy, and many others! This
free book tells all about Central Technical Institute’s dif-
ferent NEW Home Study Course, “PRACTICAL ELEC-
TRONICS.” This Home Study course is so complete, it even
contains instructions on how to set up and run your own
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SENTRAL TeCHmICat Ny

MAIL THIS NOwW!

Please give me my TWO FREZ BOOKS ON ELEC-
TRONICS and tell me how | can cash in on .op-
portunities in electronics.

[

..Age

1644 WYANDOTTE, DEPT. RE 32C
KANSAS CITY 8, MO,
Accredited Member National Home Study Council

DRESS, AND MAIL TODAY . . . FOR 2 FREE BOOKS
PACKED WITH EXCITING INFORMATION ON ELECTRONICS.

NO OBLIGATION!

N NN N NN

“FCC PREP BOOK”

his handy 31-page book tells you all you need to know to
pass the 3rd class FCC Radiotelephone examination, qualify-
ing you to operate radio-telephone fransmitting stations used
by airlines, police, railroads, emergency services, etc.

O\

~

electronics servicing business. FREE “PROFITS FROM
ELECTRONICS” book also contains full information on
Central’s new Instant Kits, below. All you need do to get
this valuable book is fill in your name and address on the
above coupon, and MAIL IT TODAY!

GET INTO THE DYNAMIC, $11,000,000,000 FIELD OF ELECTRONICS!

Gain Higher Income!

BUILD CENTRAL’S

NEW INSTANT KITS®

New Prestige!

A Fine Future!

START A BUSINESS OF YOUR OWN . ..

OR QUALIFY FOR A HIGH PAY CAREER!

Over 50,000 successful graduates since 1931!

“‘THANKS to my Central training, | have my First Phone
(FCC) Ticket, which gives me an advantage over my

competitors. | am a franchised RCA dealer, employ a
bookkeeper and usually two servicamen.”” R. R. “Jack'
Merrill, Pryor, Oklahoma.

Superintendent of Communications for the K. C. South-
ern Railway Company is Centra! graduate Lawrence D.
Fry, with 15 years of railroad communications experi-
ence. ‘‘Central is a fine school,” says Mr. Fry. 'l've
always recommended it, and have sent several students
to Central.”

Central Technical Institute’s new INSTANT KITS are designed
to teach you as you build. Each inexpensive kit comes complete,
ready to assemble . . . in only a few short hours of building and
learning, you have a piece of test equipment that meets com-
mercial standards, can be used in your business, or sold to cus-
tomers at a profit. And Central Technical is developing new kits
for you to build. See the sample selection below:

Field Service Representatives for the Bendix Computer
| - Division, L. A., California, are Central graduates E. John ?'

a 3 Kempf, left, and Robert Young. Mr. Kempf was em-

J ployed as a maintenance man befere he became inter-

. E ested in radio and TV. His first pr?j_ect was building

W g o s g s s A | (Shetument B hone, Ater emaling wi central
ester estar olt-Ohmmeter able ignal otoelectiic o “ f “ ; oA e

Testar Radio Generator Switch Oscillatoe Oscilloscope radios, etc. “The field of Computers is expanding, and

there's a real need for trained technicians,” he says.
“l have found the work to be both profitable and
interesting!"’

Central Technical
Institute

1644 WYANDOTTE, KANEAS CITY 8, MISSOJRI

YOU CAN EARN EXTRA MONEY SOON!
Study at home in spare time—no High School diploma required!

With a sincere desire to get ahead, make more money and enjoy an
interesting career . . . you can earn while you learn, keep your present
job, and set your own pace. Find out how much fun electronics can be!
See how you can add to your income! High income, prestige, and se-
curity for you and your family can be yours! Don’t let a 4c stamp
stand in your way. MAIL THE ABOVE COUPON TODAY and GET
YOUR 2 FREE BOOKS NOW. The little time you spend mailing this

coupon may be one of the best investments you’ll ever make!

MARCH,

1962
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TestE quipmentAnnual

the most complete,
avthoritative guide ever
published on the practical
application of test equipment

132 Pages
Over 100 lllustrations

the most useful, prac-~
tical, time-saving in-
formation on test
equipment ever to
appear in a single
volume!

FACT-PACKED FEATURES!

So easy to understand —here’s
the help you need to increase

your servicing know-how...here
are the latest techniques developed
by the experts for your benefit.

Partial List of Contents:

o How to Get More Mileage From Your
VOM and VIVM ¢« How to Interpret
Tube Tester Readings « Using a Scope
Effectively o Circuit Analyzers Cut
Troubleshooting Time ¢« Choosing Your
Color TV Equipment ¢ Making Two-

UNIQUE
BUSINESS SECTION

Here’s the money-saving in-
formation you need to help
you buy and use test equip-
ment to best advantage:

¢ Prorating Your Equipment for
Tax Deductions

¢ When Should You Buy New

Equipment Way Transmitter Measurements o Us-
¢ Kit or Factory-Wired—How ing Component Testers and Substi-
to Decide tutors to Advantage « The Versatility
¢ He Owns a TV Shop—On of Pulse Generators ¢ Using and Un-
Wheels!

derstanding Probes « Radiation Detec-
tion and Measurements o Transistor
Testers—What They Do and How They
Do It.

DON'T MISS THE 1962 TEST EQUIP-
MENT ANNUAL—it's packed with lab-
proved test equipmentinformation and
latest servicing techniques to make
your work easier, more profitable!

SPECIAL! TEST EQUIPMENT
BUYER'S GUIDE
Lists complete specifications for
virtually every instrument avail-
able through parts distributors—
especially planned to help you
choose just the instruments you
need in your work. Instrumentsare
listed by category with informa-
tive tips preceding each group.
HERE'S YOUR TEST EQUIPMENT

BUYING GUIDE IN ONE
CONVENIENT VOLUME!

ORDER YOUR COPY TODAY

HOWARD W.SAMS & CO.,INC.

.

Order from your istri

W 16-PAGE - mail to Hoer: VI\/'».cglor':":r&'.5 g‘oi.',nl::.'oD"e::. 6-CC2 =
BOOK SECTION 1 1720 E. 38th St., Indianapolis 6, Ind. i
Gives you all the facts you f] Please send me copylies) of "Test Equip ment Annuol".
need to take the guesswork | My (check) (money-order) for $ enclosed. (]
out of using signal genera- 1 » 1
tors—written by Bob fl Nome i
Middleton, the dean of test : Address !
equipment authorities. 1. :
i City Zone_ __ State__ i

{outside U.S.A. priced slightly higher)

YOU GETALL THE FACTS!
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parts of this brake system, worn parts
are found, the logical course would be
to replace them. The fact that the rig
artist knew of the intentionally dam-
aged parts but did NOT know of the
worn or damaged parts associated with
the brake system does not prove or even
suggest fraud or dishonesty on the
part of the mechanic trying to make a
practical and legitimate repair. Also,
the smart “rig artist” might put water

| in the brake system. It would certainly

take more than new brake fluid to com-
plete that repair.

These people should spend their
efforts in finding a way whereby honest
service technicians could have an income
at least on the level of truck drivers
and collect their past-due accounts.

M. C. McComas
McCombs’ Radio Shop
Easley, S. C.

THE REASON WHY
Dear Editor:

Mr. Elmer C. Carlson’s letter in
the December 1961 issue requires an
answer from someone familiar with
conditions affecting TV service rendered
to hotels and motels, and in Florida
particularly. As service manager for a
TV distributor in Miami, I cover 13
counties of south Florida.

First, let’s put the blame for poor
service right where it belongs: on those
hotel and motel owners or managers
who will not pay the price of good
service. Many of the better ones have
service contract arrangements with
distributors, manufacturers or estab-
lished service companies, and get excel-
lent servicing. The rest want the cheap-
est service possible, and many are do-it-
yourself types who cannot understand
why a technician will not contract to
service for $1 a set a month sets 3 to 4
years old.

The practice of limiting discounts
to licensed service companies is not
meant to control the competency of their
men, but rather to discourage this do-it-
yourself tendency and eliminate the
“moonlighters” and others who use TV
service as a sideline, and channel this
service business to established, reliable
service companies. The incompetents
and tyros mentioned by Mr. Carlson
exist only because there are people who
put price before quality. Quality of
service can be a competitive quantity
only when price does not come first,
and, Mister, in the motel business, and
particularly in south Florida, price is
the first consideration. ]

JAMES A. HART
Hollywood, Fla.

A DISSENTING VOICE
Dear Editor:

You published in the January
1962 issue on page 10 an article con-
cerned with the proposed merger of
IRE and AIEE. It stated that the
sentiment for the consolidation was
overwhelming, even unanimous. I would
like to point out that the condition is
very much the opposite. The unification
must be voted upon and many are
hopeful it will be rejected by a very
comfortable margin. Meanwhile there

RADIO-ELECTRONICS
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...give you
up to 35% greater
signal strength
here

When you use Amphenol Polyfoam® coaxial cable, you
consistently increase signal strength up to 35% over ordi-
narily used RG-/U cable. The secret? It’s in the new Poly-
foam dielectric material—a cellular polyethylene that uses
inert gas as the expanding agent to form tiny, completely
enclosed cells in the polyethylene. It gives you a dielectric
constant of 1.50 as compared with 2.26 for solid polyethyl-

ene—for lower attenuation and minimum capacitance.

That’s not all! With Polyfoam cable, you still utilize
minimum diameters. Matter of fact, Polyfoam cable actu-

ally weighs less than standard RG cables.

You’re ahead all these ways—and at surprisingly low
additional cost—when you use genuine Amphenol Poly-
foam for your coaxial cable requirements. See your author-
ized Amphenol Distributor. If you don’t know who he is,
write to Amphenol Distributor Division, 2875 S. 25th
Avenue, Broadview, Illinois, or call COlumbus 1-2020.

[TIET Distributor Division / Amphenol-Borg Electronics Corporation

www americanradiohistorv.com

How inert
gas bubbles
here...

are pressure groups in both Institutes
cajoling and threatening for merger.
You by publishing such one-sided items
are cavorting with these narrow-minded
persons. The purpose of Rapio-ELEC-
TRONICS is to print the monthly elec-
tronic developments—not to take sides
in controversies. We do not want the
Institute members who are undecided
to be swayed by something approaching
“black journalism.”

World history has shown the
leaders of entire nations and leaders
of entire civilizations can be wrong or
despotic. It is human to err.

JoHN H. HARDING
Downey, Ill.

CREDIT WHERE DUE

Dear Editor:

May I draw your attention to the
article by Eric Leslie on Banana pic-
ture tubes in the December 1961 issue.
I think you ought to know that the dia-
grams seem to have been taken without
acknowledgement from Waireless World,
July, 1961. These illustrations were
made in our drawing office and we think
they are an improvement on the origi-
nal presentation of the material.

F. L. DEVEREAUX
Editor
Iliffe Electrical Publications Ltd.
London, England

[Unfortunately, the magazine it-
self was directly responsible for the art-
work. We were much impressed by the
illustrations in Wireless World and
turned the magazine over to our art
department, along with material from
Mullard. It was not until we received
the above letter that we realized how
closely the Wireless World diagrams
had been followed. RADIO-ELECTRONICS
apologizes for the failure to credit
Wireless World, the very excellence of
whose presentation was responsible for
the imitation.—Editor]

OFFBEAT IS MY MEAT

Dear Editor:

I'm for electronic ignition, engine
analyzing oscillographs, light dimmers,
electronic regulators, electronic door
openers, electronic lawn-watering con-
trols, small electric motor repair, re-
mote control lighting, computers and
all the rest of the odd-ball items which
are of interest to so many, but which
spark the argument that they do not
belong in an electronics magazine.

While I take many of the auto,
mechanical, ham and electronic publi-
cations, most of them deal with the elec-
tronic articles rather superficially and
leave one hanging in the air, so to speak.

Electronic magazines delving into
automotive ignition, for example, will
usually get well into the subject and
especially so in a build-it-yourself proj-
ect.

Variety is the spice of life-—even
in electronies—so, let’s keep it that way.

GEORGE PARTIS
Santa Rosa, Calif.

[Guess you liked “Build a Simple
Reverberator and an Electronic Microm-
eter” in the January issue too. Well,

3 so do we.—Editor] END

RADIO-ELECTRONICS
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Learm RAIO), U
ECTRONICS

by Practicing at Home
iIn Your Spare Time

alL
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At No Extra Cost you get specially

BlEVISIO

‘

developed Electroniz Training Kits for
practical experience. Shop and labora-
tory practice at home make learning
easier, interesting, faster. You do not
need a high school diploma or previous
experience.

Increasing Demand
for Trained Men

This is the Electronics age. Men with
Electronic know-how are in demand.
They enjoy high pay and growing oppor-
tunities for advancement. Satellites, Ra-
dar, Automation in Industry, Missiles,
Rockets, Planes, Stereo, TV, Radio, Two
WayComrmunications
for transportation are
a few of the fantastic developments
in the fast growing Electronics in-
dustry. If you are not completely
satisfied with your work; if you are
doubtful about your future, investi-
gate Electronics.

High Pay, Prestige, Bright Future

What branch of Electronics interests
you? Thousands of successful NRI
graduates provethat NRI’slearn-by-
practice method is the way to success.
You start in your chosen career way
ahead of the man who only learnsy
from books. You do not need to give
up your job. You do not need to go: =
away to school. You learn at home,

get practical knowledge from training kits NRI prowdes

Train With the Leader

NRI is the world’s oldest and largest home study Elec-
tronics school. You benefit from the experience NRI has
gained from training men for 45 years. NRI offers you
proven courses of home study in Electronics; Principles,
Practices and Maintenance— Radio Television Commu-
nications—Radio Television Servicing.

Start Soon to Earn More

Soon after enrolling NRI shows you how to apply your
knowledge to earn extra money doing Electronics re-
pairs or servicing Radio and Television sets for friends
and neighbors. Take the first step toward success now.
Find out what NRI offers ycu. Mail the postage-free
card. No obligation. Cost of NRI training is low.
Monthly payment plan available. NATIONAL RADIO
INSTITUTE, Washington 16, D.C.

vvvvvv.americ'anradiohistorv.com

NRI Has Trained Thousands for Success

‘I get over twice the
salary I made before en-
rolling. NRI training
gave me a thorough un-
derstanding.””
SON, Austin, Tex.

‘I started with station
CJIC, now in charge of
sound effects for CBC.NRI
opened dcors ta greater
opportunity for me.” F.
TUDOR, Toronto, Ontario

spare time before 1

H. ATKIN- emplay 2 men.’

COURSE IN

Cut Out and Mail—No Stamp Meeded

64- PAGE F REE 1
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No Salesman will call. (Please PRINT)

How t0
its
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Address = National
2 io
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. &
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ational Nadio Enstitute

WASHINGTON 16, D. C.
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

“Averaged 3150 a month

grad-

uated. Now have my awn
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F. W.

ccx, Hollywood, Cel.
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PRACTICE WITH ULTRA ¥ >
HIGH FREQUENCY OSCILLATOR SN

| PRACTICE WITH
D’ARSONVAL TYPE VOLTMETER

PRACTICE WITH
17” TV RECEIVER

2 g‘-ﬂ r

. -
PRACTICE WITH !

" LOW POWER TRANSMITTER |

SPECIAL

»TRAINING KITS
" NO EXTRA COST

PRACTICE WITH =8
AC-DC RECEIVER '
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4= SEE OTHER SIDE mmx

FIRST CLASS
Permit No. 20-R
(Sec. 34.9,P. L. & R)
W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY

3939 Wisconsin Avenue
Washington 16, D.C.
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NEW Home Study Course
in ELECTRONICS

Principles-Practices-Maintenance

NOW READY

This is the Electronic Age. Electronic equipment is
already being used to count and control flow of liquids,
solids, gases. Electronics is employed to search for oil,
make surveys, control traffic, machine complex parts
and in atomic installations. Military uses of Elec-
tronics are great and expanding rapidly. In business,
Automation with Electronics plays an important part,
prepares payrolls, calculates engineering formulas.

Learn More to Earn More

Now, to meet the growing demand for trained
Electronic Technicians NRI has developed a com-
prehensive, complete course in Electronics Principles,
Practices, Maintenance. This training stresses funda-
mentals. It is a course specially prepared for beginners
and for Technicians. You get both theory and
practical experience in an interesting, exciting way.

Ten Special Training Kits

Give Practical Experience

You get practical experience with Thyratron Tube
circuits, Multivibrators, build a D’Arsonval type
Vacuum Tube Voltmeter (Kit 2); work and
experiment with pentode tubes, selenium resistors,
oscillators, transistors, magnetic amplifiers; and get
practical experience in telemetry circuits as used in
earth satellites, digital and analog computers (Kit 9).

NRI—Oldest and Largest School

Wishing for success won’t bring success. You must
act. Get FREE 64-page Catalog from America’s
oldest and largest home e o
study Electronic-Radio- gﬂ :
Television school. It gives /=,
facts, opportunities in In-
dustrialand Military Elec-
tronics careers, also shows
what youlearn, tellsabout »a =
NRI’s other courses in
Radio Television Servic-
ing and Radio Television
Communications. Month- |}
ly payments plan. Mail
Postage Free Card for 64-
page Catalog.

NartioNaL Rapio INsTI-
TUTE, Washington16,D.C.

POSTAGE FREE CARD

MAIL Now
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high fidelity

TARZIAN
TAPE

engineered for highest fidelity

v >

T i "{m :

professional quality

Check these
outstanding
characteristics

e High Output—can accept signals with
dynamic range to realize the full potential
of even the finest professional equipment.

e Wide-Range Response—virtually flat
response for all recording frequencies.

e Low Distortion—distortion is less than
21,% at maximum record level as meas-
ured by Navy Specification W-T-0061.

e High Uniformity—uniformity within a
1200-foot reel is within plus or minus ¥ db.
A new oxide formula and special selec-
tivity of oxides protect recording heads
from wear and prevent abrasion.

e Humidity and Temperature Protec-
tion—special coating, priming, and bind-
ing techniques help keep Tarzian tape in
new condition longer in ordinary good
tape storage conditions.

M Given great sound in the first place, Tarzian Tape will keep
it for you, and give it back undiminished and undistorted.
It is a tape of truly professional fidelity, worthy of your
most valued recordings, at a price that lets you use it for
all your work (or play).

The proof is in the listening...of course. But you can see
the smooth, tightly bonded oxide surface that doesn’t flake,
that does run smoothly without abrasion and without con-
tributing to wow or flutter. Hold a reel to the light. You
can see that Tarzian Tape is wound on the reel at perfect
tension. You’ll find a written replacement guarantee in
every box. The box is well made, with ample identification
space. You’ll see that the tape is factory sealed in a plastic
bag, with labels and a tape-end clip included.

Try Tarzian Tape...let it speak for itself. Available on
standard 3-, 5-, and 7-inch reels and in professional lengths
on reels or hubs, 115 and 1 mil acetate, and 1 mil Mylar*
Ask your dealer. If he cannot supply you, send us his name
and we will see that your needs are promptly supplied.

Helpful new booklet free on request: “The Care and
Feeding of Tape Recorders.”

*Du Pont trademark for polyethylene film.

SARKES TARZIAN, Inc-

World's Leading Manufacturers of TV and FM Tuners » Closed Circuit TV Systems o Broadcast
Equipment o Air Trimmers « FM Radios « Magnetic Recording Tape » Semiconductor Devices

MAGNETIC TAPE DIVISION+BLOOMINGTON, INDIANA
Export: Ad Auriema, Inc., N. Y. In Canada, Cross Canada Electronics, Waterioo, Ont.
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TRANSISTORIZED
4-TRACK STEREO TAPE DECK RP100
Completely assembled, wired and tested.
$399.95

Semi-kit includes a completely assembled and
tested transport, electronics in kit formi .

Luggage-type Carrying Case-$29.95
Standard 19-inch Rack Mount-$9.95

A top quality stereo tape recorder permits you
to build a stereo tape library of your favorite
music at low cost. As your musical interests
change, you may record the new music that
interests you at no additional cost.

Perfected 4-track stereo/mono recording, 4 &
2 track playback. True high fidelity transistor
electronics, individual for record & playback,
plus separate record & playback heads permit-
ting off-the-tape monitor. 2 recording level
meters, mixing, mic & level controls, switched
sound-on-sound recording. Electrodynamically
braked supply & take-up reel motors; hysteresis
synchronous capstan motor. Individual sole-
noids for pinch-roller & tape lifters. All-electric,
interlocked push-button transport control &
interlocked safety ‘‘record'’ pushbutton. Preci-
sion tape guidance & sweep loading — no pres-
sure pads. No slurring or tape bounce problems.
Digital turns counter. Vertical or horizontal
mounting. Modular plug-in construction, An or-
iginal, exclusive EICO product designed & man-
ufactured in U.S.A. (patents pending).

Listen to the EICO Hour, WABC-FM, N.Y. 95.5 MC, Mon.-Fri.,
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FM-AM STEREO TUNER ST96
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—

Kit $89.95 Wired $129.95
Includes Metal Cover and FET
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70-WATT INTEGRATED STEREO AMPLIFIER ST70
Kit $94.95 Includes Metal Cover Wired $149.95
40-WATT INTEGRATED STEREO AMPLIFIER ST40
Kit $79.95 Includes Metal Cover Wired $129.95

ST96: FM and AM stereo tuners on one com-
pact chassis. Easy-to-assemble: prewired, pre-
aligned RF and IF stages for AM and FM.
Exclusive precision prewired EYETRONIC®
tuning on both AM and FM.

FM TUNER: Switched AFC (Automatic Fre-
quency Control). Sensitivity: 1.5uv for 20db
quieting. Frequency Response: 20-15,000 cps
+1db. Multlplex ready. Regular and MX out-
puts built in.

AM TUNER: Switched ‘“‘wide’ and “narrow"
bandpass. High Q filter eliminates 10 kc whistle.
Sensitivity: 3uv for 1.0V output at 20db S/N
ratio. Frequency Response: 20-9,000 cps
('wide"), 20-4,500 cps (“‘narrow’).

BOTH AMPLIFIERS: Complete stereo centers
plus two excellent power amplifiers. Accept,
control, and amplify signals from any stereo
or mono source.

8T70: Cathode-coupled phase inverter circuitry
preceded by a direct-coupled voltage amplifier.
Harmonic Distortion: less than 19 from 25-
20,000 cps within 1 db of 70 watts. Frequency
Response: +14,db 10-50,000 cps.

ST40: Highly stable Williamson-type power
amplifiers. Harmonic Distortion: less than 1%
from 40-20,000 cps within 1 db of 40 watts.
Frequency Response: =14 db 12-25,000 cps.

© 1962 Electronic Instrument Co,, Inc.
3300 N, Bivd,, L.1.C. 2, N.Y

7:15-8 P.M.
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FIVI VIULTIPLEX

NEW FM MULTIPLEX
.~y == AUTODAPTOR MX99
i ,  Kit $39.95
Wired $64.95

Cover optional $2.75

An original EICO con-
tribution to the art of
FM Multiplex reception.

(Patent Pending)

Designed for all EICO FM equipment (HFT90,
HFT92, ST96) and any other component qual-
ity, wide-band FM tuners having multiplex
outputs, the new MX99 incorporates the best
features of both matrixing and sampling tech-
niques. It is free of phase-distorting filters and
provides the required, or better-than-required,
suppression of all spurious signals including
SCA (67kc) background music carrier, re-
inserted 38kc sub-carrier, 19kc pilot carrier and
all harmonics thereof. This is very important
for high quality tape recording, where spurious
signals can beat against the tape recorder bias
oscillator and result in audible spurious tones
in a recording. This adaptor will synchronize
with any usable output from the FM tuner and
will demodulate without significant distortion
tuner outputs as high as 7 voits peak-to-peak
(2.5 volts RMS).

The MX99 is self-powered, provides entirely
automatic stereo/mono operation and includes
low impedance cathode follower outputs to per-
mit long lines. An indicator lamp turns on when
the station selected is broadcasting multiplex
stereo. A separation of 35db between channels
is typical across the entire audio spectrum. An
over-all gain of unity is provided from input to
output on both stereo and mono.

c-3
EICO, 3300 N. Bivd., L.1.C. 1, N. Y.
[ Send free 32-page catalog & dealer's name
] Send new 36-page Guidebook to HI-FI for

Name PR
Address
City

Zone ... State....

Over 2 MILLION EICO instruments in use.

Most EICO Dealers offer budget terms,
Add 5% in West.

Export Dept., Roburp Agencies Inc., 431 Greenwich St., New York 13
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Hugo Gernsback, Editor-in-chief

UNEXPLORED ELECTRONIC GAP

' Far—Reachz’ng Discoveries Are Due in an Unknown Region . . .

OSSIBLY the most important unexplored region
in the electromagnetic spectrum lies in the band
between the radio and the visible wavelengths.
As we contemplate the ultraviolet, ther the visible,
and next the infrared region, we come upon the largely
unknown “gap” of the extreme infrared or submillimeter
waves which merge into the radio millimeter waves.

The “gap” actually extends from 1/10-mm (one-tenth
of a millimeter) to l-millimeter wavelengths. Micro-
scopic as the gap is, it holds enormous possibilities for
the future. Scientists all over the world are working
feverishly toward a breakthrough in this unexplored
region, which may well open up vast new domains in
communication, meteorological, astrophysical, thermo-
neuclear research and space exploration——to say nothing
of its vital military importance.

While radio waves have been explored down into the
millimeter regions,* no radio or similar “contact” has
ever been achieved across the submillimeter gap into
the extreme infrared territory.

The infrared band lies between the far end of the
visible (circa 0.75 micron) and the shortest microwaves
(circa 1,000 microns). Since practically all bodies
(except those at ahsolute zero) radiate over this range,
infrared detecting gear is of great importance to the
military. Nearly every target can be ‘“seen” in the dark
because of the infrared energy it radiates; hence it
need not be illuminated by ordinary light, but can be
detected with a “sncoperscope” or similar device.

Infrared radiation is not “heat” in itself, and should
not be confused with “heat radiation.”

There has been a great deal of speculation as to what
we can expect when the breakthrough of the gap between
the infrared and radio regions is realized.

Prof. Gwyn O. Jones, of Queen Mary College of the
University of London, has given some informative views
on the subject in the Dec. 14, 1961, issue of the New
Scientist (London) :

“There are many signs of progress. So far, these have
not been due to radical advances in technique; no ultra-
powerful source nor ultra-sensitive detector has yet ap-
peared. (At any moment both may appear, especially if
the maser principle is successfully applied at these wave-
lengths. It has already been used on both sides!) Advance
has come, rather, through the all-round improvement in
electronic techniques which has occurred since World
War II.

“What is to be found at our extreme nfrared or sub-
millimetre wavelengths and what uses will there be for
techniques of handling such radiation? To answer the
strictly scientific question, one has only to observe how
much of physical interest is found on both sides [of the
gap] and to realize the extent of the wavelength gap to
be filled in. There is enormous scope for studying the
properties of matter with radiation of these wavelengths.
The properties studied will be, generally, those concerned
with large assemblies, such as those of atoms in crystals
—just as the classic and heroic early experiments of
Czerny and Barnes in the far infrared dealt with the main
large-scale lattice vibrations of ionic crystals.

*See also editorial “Millimeter Waves,” in the June 1959 issue RADIO
ELECTRONICS,
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“A little unexpectedly, there is much of astrophysical
and meteorological interest at our wavelengths, Radiation
from the Sun and Moon at about one millimetre wave-
length reaches the Earth in spite of the water vapour and
carbon dioxide in the atmosphere, which absorb heavily at
shorter wavelengths. Such radiation from the Sun conies
from the outer part of the chromosphere, about which
there is a great deal of speculation. Observations on radi-
ation from the Moon tells us about fluctuations in the
temperature of its surface and thence ahbout its nature.
There are suggestive differences between the behavior of
the infrared and centimetre-wave radiation arriving from
the Moon which point to the need for further observations
in our region. There is the possibility that atomic or mo-
lecular transitions occurring in outer space may give rise
to detectable radiation in our region. Much nearer home,
it may be possible to turn to advantage the heavy absorp-
tion by water vapour, and to study the formation of clouds
and rain by direct observations at appropriate wave-
lengths.

“There is no doubt that important technological appli-
cations would immediately follow the development of
powerful sources of extreme infrared, or submillimetre
radiation, particularly if the radiation had the coherent
character of radio waves (as does the radiation obtained
from generators of the maser class) rather than the in-
coherent character of the thermal radiation from hot
sources. Radiation at these wavelengths has at least three
potential advantages for communication in radio and
radar. Because of the high frequency it would be possible
to transmit a very large number of independent signals
without interference; narrow beams could be transmitted
with small aerials, and there is the possibility of trans-
mission through “windows” in the atmosphere (wave-
length bands where absorption due to atmospheric con-
stituents is small). A Russian report of a window at about
0.35 millimetre wavelength suggests that intensive work
is proceeding in that country on the possibilities of these
wavelengths for communication.

“Finally, there is some possibility that coherent beams
of submillimetre waves might be used in the control of the
very hot ionized gases or plasmas, in which thermonuc-
lear reactions might one day be sustained. As certain
types of oscillations of charged particles generate electro-
magnetic waves, so such waves will interact with the par-
ticles themselves. It is a large step from the milliwatts or
microwatts of power now available at our wavelengths to
the megawatts of power released in thermonuclear reac-
tions. Perhaps the really important applications of sub-
millimetre waves will turn out to be even more unex-
pected.”

To the above we might add our own speculation.

Since much of the electromagnetic spectrum can be
transformed into other forms of energy, for example
light into electrical energy, there can be other trans-
formations between infrared and radio waves.

Let us mention only one. Imagine a parabolic reflector
at whose focus we place a submillimeter radio trans-
mitter which can be adjusted to function also as an
infrared emitter or transmitter. We could then at will
send out radio or infrared energy—or both—and with a
few additions, even coherent light. Using the same
transmitter as a receiver, we could then transform in-
coming light, or infrared radiation into radiant radio
or electric energy. —H.G.
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ELECTRONIC
CAREERS

The Navy offers electronic train-
ing-- the price is time in service

in the
NAVY

All photos U.S. Navy
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Television is also on the Navy ET’s job
list.

By G. VERN BLASDELL

If you want to get into the radio-elec-
tronics field, you may do well to con-
sider the possibility of permitting the
US government to provide your train-
ing and experience. You will have to
pay, of course, but many who have pre-
ceded you have not found the price ex-
cessive. The cost is primarily in time,
not money,

‘Each of the armed services offers re-
markable opportunities for anyone who
is strongly motivated, somewhat above
the average in intelligence, and has the
touch as far as electronics is concerned.

The Navy is unique in this respect.
It is starving for people in the field and
offers liberal inducements in the form
of schooling, rapid advancement and
proficiency pay. The greatest need is
for electronic technicians.

However, since electronics is widely
used throughout the Navy, there are
many other jobs besides that of elec-
tronics technician (ET) in which elec-
tronics plays an important part. Today,
with the multitude of communication,
radar, sonar, loran, countermeasure and
fire-control gear on every ship, naval
base and naval air station, almost every
Navy man comes into contact with some
kind of electronics. Fire-control techni-
cians, for example, swear they know
more about electronics than the ET’s.
Perhaps they do, but you won’t find
many ET’s agreeing with them.

To give a picture of the range of
training and experience offered, here is
a fairly detailed rundown of just what
your rating as a Navy electronics tech-
nician means:

You maintain and repair all elec-
tronic equipment on ships and stations,
including radio, radar and sonar gear
used for communications, detection,
ranging, recognition and countermeas-
ures. You use standard tools and test-
ing devices to calibrate, tune and adjust
equipment.

Jobs you could handle

Here is a list of the jobs you would be
capable of performing:

» Draw and interpret schematic dia-
grams of simple electronic circuits and
interpret complicated electronic wiring
and circuit diagrams.

» Operate and make necessary ad-
justments including shifting frequen-
cies on radio transmitters and receiv-
ers, direction finders, radioteletype,
sonat, radar, infrared and counter-
measures equipment.

) Make major repairs on all standard
naval types of radio, radar, sonar and
other electronic equipment.

p» Analyze electronics equipment;
test, isolate and replace defective parts.

p Maintain and repair motor gener-
ators used in electronics equipment
power supply systems.

p Make sensitivity, selectivity and ac-

Fire cortrol station undergoing repairs.

RADIO-ELECTRONICS
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curacy measurements for electronic

equipment.
Here is what you would learn:

p Electronic theory including vaec-
uum-tube and transistor characteris-
tics, power supplies, audio- and radio-
frequency amplifiers, oscillators, tim-
ing, detection and mcdulation circuits.

» Theory and application of elec-
tronic ecircuits in and technical main-
tenance procedures for radio, radar and
sonar systems and equipment.

p Direct and alternating current the-
ory, effects of circuit components in-
cluding resistors, inductors and capac-
itors on flow of alternating and direct
current.

p Theory and operation of electronic
test equipment.

p Characteristics of ultra-high- and
super-high-frequency circuits used in
radio and radar equipment and very-
low-frequency circuits used in radio and
sonar equipment.

» Radio-wave propagation including
effects of magnetic storms, sudden iono-

Search radar is repaired aboard Navy
plane while it is airborne.

sphere disturbances and seasonal and
geographic factors.

» Function, theory, adjustment and
repair of remote-control systems such as
selsyn and amplidyne.

p Principles of sound; effects of ten-
perature, density and depth on propa-
gation of underwater sound.

» Procedures for operating, main-
taining and repairing emergency and
portable power supply equipment.

» Transmission-line theory, methods
of installation and procedures for main-
tenance of transmission lines.

» Theory and operation of motors,
generators, rectifiers and control ecir-
cuits in electronics equipment.

No one man, of course, becomes pro-
fessionally familiar with all these
areas. In this age of specialization you,
too, specialize. Roughly speaking, the
Navy has three areas of specialization
for ET’s:

1. Radar: primarily concerned with
air and surface search radar, radar re-
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peaters, loran and identification equip-
ment.

2. Communications: in which you
concentrate on transmitters, receivers,
and teletype terminal equipment.

3. Sonar: which deals with search-
light and scanning sonar, fathometer,
servo and synchro mechanisms.

When you have completed your serv-
ice obligation to the Navy (more about
that later), you can consider yourself
well qualified as an electronic techni-
cian, radar repairman, radiomechanic,
radio repairman or electrical repair-
man. If you are bright and aggressive,
the Navy may pay your way through 4
years of college in one of the science
programs and you will end up in one
of the engineering fields.

What you will do

Although the gear with which they
work may vary somewhat from that of
an electronic technician, the actual job
of a fire-control technician (FT) does
not differ too widely.

Briefly, here you will maintain and
repair fire-control components and sys-
tems, including fire-control radars and
target designation equipment. You will
malke detailed mechanical, electrical and
electronic casualty analyses; make
transmission, computing and rate tests;
align missile, gun and underwater fire-
control systems.

Allied rates—or occupations—in the
Navy which include a varying amount
of electronies work might include:

Sonarman—DMaintains and operates
electronic underwater sound equipment
used to deteet the presence, direction
and range of underwater and surface
craft as well as submerged objects. If
you are interested in submarine duty
(including the new nuclear subs), you
might consider this interesting avenue
of approach.

Radarman—Does basic preventive
maintenance, and operates electronic
radar equipment used in searching for
and following movements of other ships
and aireraft, in navigation and maneu-
vering, in recognition and identification,
and in jamming the operation of enemy
radars.

Radioman—The oldest rating in the
field of electronics. He also does basic
preventive maintenance and operates
radios, radio direction finders, teletype-
writers and similar gear. It is his job
to keep this equipment in good working
order when technicians are not avail-
able—and they usually aren’t.

Guided Missileman—Uses electronics
to a great extent in checking, testing,
aligning, adjusting and repairing the
Navy’s guided missiles. He prepares the
missile for firing or launching and also
is concerned with the technical main-
tenance of the missile and its equip-
ment.

Aviation Guided Missileman—Similar
to that of the Guided Missileman, ex-
cept he concentrates on the Navy’s air-
launched missiles.

Aviation Fire-Control Technician—
Acts in a capacity similar to his earth-
bound counterpart in his care and
maintenance of aircraft electronic fire
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control systems and components.
Aviation Electronics Technician —

Concerned with air-borne radio, radar,

loran and radio altimeter equipment.

Navy schools

The gear with which you will work
represents an investment of thousands
of dollars, and the Navy isn’t about to
let you poke blindly about with a screw-
driver until you know what you are
doing. Navy technical schools have the
reputation of being the finest of their
kind in the country.

As a rule, in addition to boot camp,
the Navy maintains technical schools
at four distinet training levels.

Class-P schools are, so to speak, prep
schools. The one in which you are in-
terested is located at Great Lakes, Ill.,
and offers a 16-week course covering
basic electricity and electronics. All stu-
dents enrolled in this school have their
orders to the next higher level schools
in these subjects: IC Electricians, Elec-
trians Mates, Electronics Technicians,
Fire-Control Technicians, Radarmen.

check

Computer-board circuit aboard

the USS Compass Island.

Two class A schools are available for
ET’s. One at Great Lakes, Ill.; the other
at Treasure Island, San Francisco.
Each offers three classes—a 26-week
ET radar class; and one each of 24
weeks on ET comimunications and ET
sonar. To qualify, you must possess a
GCT + ARI (General Classification
Test plus arithmetic) of 115 and MECH
or MK ELECT (mechanical or mechan-
ical and electrical aptitude) of 40. Nor-
mal color perception is required.

Here, you will learn as much math
as you need for the course and, depend-
ing upon which course you select or are
assigned, you will receive instruction in
the maintenance and repair of search
radar equipment, maintenance and re-
pair of communications equipment or
maintenance and repair of sonar equip-
ment. The training time spent in the
class P school mentioned above is in-
cluded in the course length referred to.

The class B electronies technicians
school is also located at San Francisco.
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Courses last for 28 weeks and cover ad-
vanced electronic theory and mainte-
nance problems. Courses are open to
ET2’s and above or ET3’s with 1 year’s
experience in rate in an operational
billet. You must be in your second en-
listment to qualify.

Class C schools are located at Great
Lakes and San Francisco. The length
of the courses range from 1 to 6 weeks.
Each course covers instruction in the
technical maintenance and repair of a
specific piece of ET equipment and is
open to ET petty officers.

In addition, there are innumerable
Fleet Training schools to which you
may be assigned during your naval ca-
reer, and you will receive on-the-job
training until you’ve reached a point
where you’re ready to drop.

One point to bear in mind—once
you’ve signed on the dotted line and
taken your oath, you are obligated to
stick to your bargain. You have prom-
ised to serve in the Navy for 4 (or 6)
years and you will be required to serve
the full time, as agreed, whether you
like it or not.

g

Checking out equipment in the navigation center.

Price of training

You should also know that, although
the Navy is quite willing to give you the
finest education in electronics possible,
it expects something in return. For
each school that you attend, you will be
obligated to serve a definite period of
time after you graduate from that
school. If you don’t have sufficient time
remaining in your enlistment, you will
not be permitted to attend the more
advanced schools.

Generally speaking, you must have
2 years’ obligated service before you
will be permitted to attend a class A
school if the course is 20 weeks or less.
(A class A school provides the basic
technical knowledge required to pre-
pare for the lower petty-officer rates.)
If the A school runs from 21 to 40
weeks, you will be required to serve 3
years.

Class B schools, which offer the ad-
vanced technical knowledge required
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to prepare for the higher petty-officer
rates, require 18 months’ obligated
service for a 20-week or less course, 2
years for courses running from 21 to 40
weeks.

Class P schools have the same obli-
gated service requirements as the class-
A schools.

There are two ways of looking at the
financial situation. No matter how
simple his job may be—grocery clerk,
gas station attendant or clerk typist in
an office—if any of your friends is
working for a living, he will tell you
that the beginning take-home pay
offered by the Navy is ridiculously low.
In this day and age of fairly good
wages, no man in his right mind would
consider a starting salary of $78 a
month.

On the other hand, no college, univer-
sity or technical training school that
we know of will offer you room, board
and clothing, plus spending money as
inducements to study with them. None
will guarantee you a job after you’ve
completed your studies. The Navy will,
and does.

Either viewpoint is correct, within
limitations. Very briefly, here’s the way
it works in the Navy. Basic pay when
you enter the service is $78 per month,
plus allowances which include uniforms,
food and quarters, dental and medical
care. If you’re married, you also re-
ceive rent for your family.

At this time, you are in pay grade
E-1 and, if you stay there for more than
4 months, your pay will be raised to
$83.20. However, at the completion of
your recruit training, which is normally
11 weeks, you are eligible for promotion
to the grade of E-2, which pays $85.80
per month.

After 6 months as an E-2, or sea-
man apprentice, or 8 months total serv-
ice, you are eligible for advancement
to E-3, which pays $99.37 per month.
1f, perish the thought, you should re-
main in pay grade E-2 for 2 years or
more, you will receive $108 per month
and, if at the end of 2 years you have
the grade of E-3, your pay will be $124
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per month.

However, on the assumption that
you're bright enough to earn a promo-
tion as soon as you have spent the
minimum time in grade, you will be
ready for the big jump from seaman
(pay grade E-3) to petty officer third
class (pay grade E-4) after you have
spent 6 months as E-3 or a total of 14
months in the service. As an E-3, you
will have been preparing yourself for
your specialty, whatever it may happen
to be, and undoubtedly will be going to
school.

As an E-4, you will have definitely
committed yourself in your occupation
and it will become increasingly difficult
to change your rate. An E-4 receives
$122.30 for the first 2 years, $150 for
over 2 years, $160 for over 3 years.
Further, as soon as you reach E-4
status, you are eligible for proficiency
pay, which amounts to an additional
$30 per month. However, you will un-
doubtedly progress to E-5 or petty
officer second class after you have
served the minimum of 12 months as an
E-4. This pays $145.24 per month.

Sonar maintenance class studying receiver repairs.

(And don’t forget to add to the figures

your living and the sundry other
expenses paid for you by the Navy!
It will boost the total.)

Two years of service as an E-5 is
required for promotion to E-6, which
pays $175.81 per month. We won't
worry about further advancement, as
you are very unlikely to go any higher
than E-6 during your first 4-year en-
listment.

So there you are. Any one of the
points discussed above could be devel-
oped indefinitely, but this is enough to
give you some idea of what the Navy
has to offer any young man who is
interested in a career in radio or elec-
tronics.

If you want to know more about it,
see the man in the recruiting office
nearest your home. Watch yourself,
however. As soon as he hears that you
are interested in and have some kind
of background in electronics, he’ll really
turn on the sales pitch. END
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Shoot that Soldering Gun

Rebuild that de/ecli«'e gun don’t just throw it away.

By JOHN A. COMSTOCK

When your soldering gun refuses to “shoot”, what
then? Should you toss it in the trash barrel or troubleshoot
it yourself? Those who like to save money and service their
own equipment will find the following pointers very helpful.

Is the transformer burnt out?—Passibly the gun
manufacturer will supply you with a replacement at nom-
inal cost. Or maybhe you can rewind it yourself or have it
rewound.

Is the switch defective?—Most are permanently
sealed, making repair almost impossible. Buy a replacement
or substitute a push-button switch.

Is the power cord or plug defective?—This should be
a simple job; much simpler than that last set you repaired!

Photo 1

Tip doesn’t heat, bulbs don’t light. Three possible troubles:
1. Blown or loose bulb (Photo 1), 2. Open transformer
winding (Photo 2), 3. Worn out power cord or plug.

Check bulbs and transformer with an ohmmeter. What
about the trigger switch (Photo 3)? Check it with an ohm-
meter too. Inspect all soldered connections clasely. Check
power cord and plug with ochmmeter.

Bulbs light, tip doesn’t heat hot enough. 1s the tip clean
and well tinned (Phote 4) ? What about the tip-holding nnts
or screws (Photo 5)—are they tight? If not, tighten them.
It wouldn’t hurt te remove the tip and tin the two prongs
(Phote 6) which make contaet with the nuts or screws.

o -

Photo 4

MARCH,
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Photo 2

Photo 3

Photo 5

st cam.

Photo &
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CRT SUBSTITUTION WORKS!

Leave the CRT in the cabinet when you pull a

chassis. In the shop, hook up a unicersal check tube.

By WILLIAM KELVIN

SUBSTITUTE SPEAKERS HAVE BEEN
around for decades. Néw we have sub-
stitute picture tubes too. These “check
tubes” are rapidly becoming popular.
I was talking recently with an old-
timer in the service business. He is a
typical holdout, but he’s weakening.
“Check tubes?” he asked. “Oh, sure!
But we don’t bother—there’s always a
good CRT around that we can use.”
He sensed the objections I was about
to raise, and he quickly added, “We’ll

probably get one pretty soon, though.
They’re pretty handy.”

Actually, CRT substitution always
made sense, and now there is a small
group of excellent check tubes available,
covering most every type of picture tube
found in TV sets. Handy accessories
include universal yokes, carrying cases
and ruled screens for checking linearity,
pin-cushioning, etc. There is another
good veason for making a habit of using
a check tube. It serves as a professional
standard for your shop.

Fig. 1 — With
paint or marking
pencil, outline
the raster pro-
duced by properly
operating receiv-
ers. You'll need
it for 52°, 70°
and 90° deflection
sets. A 110° set
will fill the screen.
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3-7/16"

3-3/4"

The first of the check-tube family
was the 5AXP4. When it was new, all
receivers had a 70° deflection angle or
less, and this one model worked with
just about any TV set. Many are still
in use. Some manufacturers put them
in a handy caddy, set up for universal
service. An advantage in keeping this
early one around is that it is the
smallest. In some sets, parts on the
chassis are still inaccessible and an
even smaller check tube would be handy.

The 8XP4 answers the need for a

4-3/4"
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Fig. 2—Cabinet construction and yoke connections for a typical check wbe.

90° check tube. It has the standard
1%-inch neck and duo-decal base. The
8YP4 was introduced early in 1958.
It has a 110° scan and the narrow
13-inch neck. The 8JP4 is a similar
tube. These 110° types are truly uni-
versal; their heaters will match both
600- and 450-ma circuits at 6.3 volts,
and 8.4-volt circuits at 450 ma. They
even come with base adapters, so they
can be used with sets that have older
conventional bases.

Fig. 1 shows how to solve width
problems encountered when a 110°
check tube is used with different angle
yokes. Simply get a properly operating
TV chassis for each of the three common
narrower scanning widths, and outline
the raster that appears with a marking
crayon. Marks can also be painted on,

BASIC CHECK TUBE TYPES

or a plastic mask can be cut to the
desired size and pasted onto the tube.
Some check-tube setups come with a
plastic screen that can be marked with
a handy crosshatching for width and
linearity testing.

To make a monitoring unit more
versatile, make up two or more basic
yoke types which can be quickly mount-
ed in the cabinet. One should be a
standard 90° type with a horizontal
inductance, 12 mh; horizontal resist-
ance, 15 ohms; vertical inductance,
48 mh, and vertical resistance, 52 ohms.
The Stancor DY-13A and Merit MDF
91 are two yokes that closely approx-
imate these values.

Tne second yoke we keep on hand is
a low-vertical-impedance type (found
in many early RCA sets). Its horizontal

DEFLECTION|  NECK
TYPE | MAKER | SCREEN ANGLE [DIAM. (IH) | E I
5AXP4 | Sylvania | round 53 145 6.3 | 08
8XP4 L rectangular 90 115 _8.3_*- 0.6
BYP4 “ “ 10 1% |63 | 06
8IP4 | CBS, “ m | 1g |e3| os
DuMont

*Manutacturer’s specs. for these types oermit operation at any of the following ratings:

6.3 v@ 600 ma.
6.3 v@ 450 ma.
8.4v@ 450 ma.
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inductance is 30 mh; horizontal resist-
ance, 45 ohms; vertical inductance, 3.5
mh, and vertical resistance, 3.5 ohms.
The Stancor DY-14A is of this type.

It is easy to set up a 110° (narrow-
neck) yoke too, for interchange with
either of the above types. Yoke hookup
and cabinet construction details are
shown in Fig. 2.

Some technicians may ask, “Can I
get by with one check tube for all TV
sets?” The answer is yes. You can use
an 8YP4 or 8JP4, 110° type. However,
when checking older sets, you must
make allowance for the resultant pic-
ture shrinkage. Furthermore, with 90°,
70° and 53° sets, the proper yokes call
for picture tubes with 1%-inch diam-
eter necks. To use the yokes, make a
collar of corrugated cardboard, felt, etc.

Cheek tube being used while servicing
a vertieal chassis TV.

WWW.americanradiohistorv.com
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to wrap around the 1%-inch neck so
it will be a snug fit in the center of a
full-size 1%-inch yoke.

Even a 5AXP4 inserted in a vertical
chassis may hide components and be
an inconvenience while servicing. A
method 1 use to avoid this simply

The completed check-tube setup shown in Fig. 2.

requires vou to twist the yoke around
so it faces backward. Now the check
tube can be inserted from the back and
can be seen with the aid of a mirror
while all chassis components are now
accessible. (The yokes in most portable
and conventional type vertical chassis

dangle on their own leads. These yokes
can easily be reversed so that they face
backward in most cases.) For such a
setup vou may need extensions for the
base cap and anode lead.

You may wonder if you can use a
600-ma check tube in a 450-ma string.
Well, you'll be surprised to know that
you can. You can even substitute a
6.3-volt 600-ma check tube for a 2.35-
volt 600-ma tube (such as Philco’s
rather rare SF types) with fairly good
results. The reason for this is that the
voltage buildup across the check-tube
heater will rise considerably higher
than 2.35 volts if 600 ma normally flows
in the circuit. What you are doing is
replacing a 4-ohm resistance (the
resistance of the 2.35-volt heater) with
a 10-ohm resistance (the approximate
resistance of the check tube). Since
this represents only a small percentage
change in the total resistance of the
string, the string current will fall only
a little below 600 ma. The manufacturer
states that check tubes will work
equally well at 450- or 600-ma heater
current, so fairly good results can be
expected when using a regular check
tube as a substitute for an SI type.
Incidentally, the converse is mot true.
An SF tube cannot be used as a sub-
stitute for a 6.3-volt 600-ma CRT, be-
cause the higher voltage will burn out
the SF tube’s heater.

As a guide to the gradually swelling
number of CRT types and bases I rec-
ommend a CRT chart such as the wall-
size versions published by Sylvania,
RCA and others. END

CALIBRATOR
FOR
SIG GEN

Adding a ecrystal oscillator, diode
detector and an auxiliary dial pointer
will improve the accuracy and increase
the versatility of your signal generator
and give it some of the advantages of a
heterodyne type frequency meter. The
modifications made to the circuit of the
Heathkit SG-8 rf generator are shown
in solid lines in Fig. 1. Original parts
are dashed.

The Pierce crystal oscillator was
added first. It operates with funda-
mental type crystals from the if range
up to 10 me or so. Rfe is a 2.5-mh f
choke or one coil from a 455-ke if trans-
former. The trimmer across the erystal
is set for maximum grid voltage con-
sistent with reliable oscillation.

When the calibrator is turned on,
two rf signals appear in the output.
By tuning a receiver to the ecrystal
frequency and setting the signal gen-
erator to zero beat, you can check
accuracy of dial calibration. I’'ve fol-
lowed harmonics of a 7-mec erystal up
to 84 me.

My next step was to add a crystal
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diode as a heterodyne (zero-beat)
detector so I wouldn’t have to use a
receiver. With phones plugged in, you
can zero-beat the signal generator
fundamental and harmonics against the
crystal to check dial calibration.

The addition of the detector makes it
easy to check the frequency of receiver
and transmitter oscillators whose
approximate frequencies are known.
Place the generator’s output cable close
to the other oscillator and tune the
signal generator to zero beat. Read the
frequency from the sig gen dial. This
does not pull the oscillator frequency as
many grid-dip meters do.

Don’t be surprised to hear distorted
audio in the phones when checking the
oscillator in a radio. When the gen-

o
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erator is turned off, the crystal diode
acts as the detector in an rf signal
tracer.

The final addition is a small clear
plastic pointer bolted to the main
pointer as in Fig. 2. It should be snug
but loose enough so you can set it to
the correct frequency when the gen-
erator is zero-beat with the calibrator.

In the Heathkit SG-8, the af choke
was turned and moved closer to the
front, leaving room in the rear left
corner for the calibrator. The oscillator
tube is mounted upside down to allow
mounting everything close without
extra work. A five-prong socket was
used for the crystal and to provide tie
points. The phone jack was mounted
above the pilot lamp.—Fred Voss

ADDED
POINTER

PHONES
ORIGINAL
POINTER

TUNING KNOB

Fig.2
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BALLOONS 1 & 2 ETC., INDICATE CONTINUITY CHECK POINTS
ACCESSIBLE FROM TUBE SIDE OF CHASSIS.

BALLOONS MARKED WITH AN ASTERISK* INDICATE CHECK
POINTS WHICH INCLUDE 2 TUBES FROM PRECEDING CHECK POINT,

TO LOCATE OPEN FILAMENT:

A SET “VIVM" T0 150 V. AC RANGE.

B. CLIP "GROUND” LEAD TO CHASSIS. APPLY AC PROBE TO
CHECK POINTS INDICATED, BEGINNING AT 1 ON TUNER.

C. ALL CHECK POINTS AHEAD OF OPEN FILAMENT WILL READ
ZERQ VOLTS — ALL CHECK POINTS PAST OPEN FILAMENT WILL
READ FULL 120 V. LINE VOLTAGE. 7
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Circuit

Low-cost installations are
put to good use
by small businesses

By JOHN L. RUSSELL, JR.

MOST OF US IN ELECTRONICS RECALL HOW
closed-circuit TV was first introduced
right after World War II with a flurry
of publicity after the initial demonstra-
tions.

Most serious-minded businessmen
viewed its future dimly and dubbed it
simply a novelty, a gimmick or a useless
toy. As recently as 1950, yearly sales
amounted to only a few thousand dol-
lars. By 1952 there were three manu-
facturers, but with the sustained efforts
of industrial engineers, safety experts,
merchandising people, traffic and ma-
terials handling engineers, along with
closed-circuit sales engineers them-
selves, the numbser of manufacturers
soon jumped to more than a dozen.

Today, of course, we find thou-
sands of applications for closed-circuit
TV and new ones are cropping up all
the time. For example, here in Miami,
photographer David Ugent of 135 S.E.
3rd Ave, is using closed-circuit TV in
his portrait studio very effectively and
profitably. Not only do customers pose
in front of the TV camera with their
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likeness on the TV screen in front of
them, but Ugent has a way of flashing
the developed negatives, changing the
polarity of the TV, to give nice 8 x 10
positive “proofs” on the spot on the
screen of the closed-circuit TV. Mr.
Ugent says:

“In all the years that I have heen
a professional portrait photographer,
one of the problems which has disturbed
me the most has been what I call ‘The
Battle of the Mirrer.” Everyone stands
before a mirror every morning to brush
his teeth, groom his hair, and adjust
his clothing. During this process all
people learn through the years to re-
touch mentally the image in the mirror
to suit their own emotienal tranquility.

“But whenever I have to make
portraits, I have to contend with this
mental image people have built up about
how they look. Unfortunately, the ‘Bat-
tle of the Mirror’ is most often a losing
one for the photographer.

“I often thought How wonderful
it would be if only I could find a mirror
that would tell the truth to the person
locking into it. Instead, most people
gaze into the mirror reflecting the

Www.americanradiohistorv.com

The TV camera (bottom) turns nega-
tives placed in the light box into posi-
tives for viewing by the customer in the
studio or reception room.

thought in the age-old fairytale:
‘Mirror, mirror on the wall—who is the
fairest of them all?”

“Several years ago in the quiet
darkness of my laboratory I discovered
what I thought might be the answer
to my prayers. Closed-circuit television
appeared 1o be a possible answer to the
dilemma. The screen image looked much
more like a photograph than that in the
mirror. Saveral questions had to be
answered: What would the psycholog-
ical impact be? How much could really
be accomplished with this electronic de-
vice? And would it be acceptable to my
customers?

“The proof of the pudding would
be in the eating. I contacted the local
representative of a closed-circuit tele-
vision company. The very next day two
men arrived carrying a light and
simple-looking device which resembled
a medium-sized professional motion-
picture camera. A few minutes later,
one of them rolled in a portable tele-
vision receiver. He plugged a length of
coaxial cable into the camera, plugged
in the television monitor and I was in
business.

1.1
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“] sat down on my posing bench,
the lights were turned on, I looked into
the monitor and saw stark naked
realty. My receding hairline, the wrin-
kles of age and even the pounds the
scale told me about but which I myself
had never been able to see in the
mirror (mirror, mirror, on the wall).
Involuntarily I said to myself, ‘Good
gosh! is that really me?” As I moved
my body and changed my expression I
realized that here truly was reality in
a form I was able to accept. The im-
mediate question of course was: Is my
reaction normal? Will other people come
to the same tranquil logical acceptance
of this realistic mirror? I didn’t have
to wait very long to have them an-
swered.

“As business continued, the suc-
ceeding portrait sittings confirmed what
I had already learned in my first ex-
posure to closed-circuit television. Peo-
ple do accept the truthfulness of a tele-
vised picture, even though it flusters
their feathers at first contact. When
they can see what the camera is really
photographing, they are much more
ready to accept the result.

I found that I had the best cou-
pling angle for the portrait and TV
cameras when I mounted them side by
side. This method in no way cluttered
the working area. It all went so simply
and quickly that I never would have
guessed that all this could have been
done so easily in such a short time.

Positive proofs

“I had heard that many television
newsreels are shot on 16-mm negative
film projected at the television station
in the negative form and that they
make it into a positive electronically.
It appeared to me that, if the television
station can reverse negative motion-
picture film into the positive, perhaps I
could show my portrait negatives as
positive proofs electronically and save
a great deal of time, effort and money
by cuttting out the proof printing proe-
essing. I asked the representative of
the closed-circuit TV company about
this unique faculty of the television
camera. He told me that it was known
as reverse polarity and could be in-
corporated into the camera quite
simply.

“While the engineer installed a
single-pole double-throw switech in my
TV camera, he explained in simple
terms what he was doing. The normal
procedure is for the camera to pick up
the image on the vidicon tube. Here
photons are converted into electrical
energy which is amplified in a number
of different stages. It is then carried to
the receiver where it is reprojected
upon the picture tube. Polarity is re-
versed by using a phase-splitter tube
with one load resistor in the plate cir-
cuit and one in the cathode. If the
switch is thrown to take the signal from
the plate circuit, a picture of the same
polarity as the input image is shown
on the picture screen. When the switch
is thrown to the cathode circuit, the
image on the screen becomes the op-
posite or negative of the original.
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“In other words, when I throw the
switch in front of the TV camera up,
there is a positive picture. When I
throw the switch down, I get a negative
picture. So if I scan a photographic
negative when the switch is in the nega-
tive or down position, the camera scans
the transparent negative and electri-
cally converts the televised image into
a positive.

“With this system, then, I not only
give my customers the opportunity of
seeing what I call a ‘pre-proof-pre-
vue’ while the picture is being made
but, immediately after the sitting, the
photographic films are developed and
fixed in a period of 5 minutes. Then the
negatives scanned by the television cam-
era and the electrical proofs are trans-
mitted to the front office where the
customer selects the desired portrait
immediately, instead of waiting for
proofs to be printed. They are delighted
with the results more often than they
are disappointed, after seeing them-
selves so long while posing on the
closed-circuit TV screen.

“The television camera has two
outlets for transmissionn to the monitor
—one is straight video signal which
requires the standard video monitor
much like those used in a television
station. It also has an outlet for rf
which can be fed directly to the antenna
lead on the back of any standard TV
set. It would be worth mentioning that
there is a marked difference in the
visual characteristics between straight
video and rf input. The video is con-
siderably sharper and more stabilized
whereas rf fed directly into a standard
receiver is somewhat more diffused. But
I find the rf method considerably more
reasonable in expense and the diffused
image cuts the sharp edge of reality
shown the viewer. It’s no use to hit
them with too much reality all at one
time.

“The televised image seen by an
individual also differs from the mirror
image in that it is just the opposite of
what one sees in the mirror. If a sitter
tries to adjust her hair she becomes

somewhat flustered. When her right
hand is raised, it appears on the screen
on the left side. It would take a great
deal of practice to be able to comb one’s
hair this way. I have, therefore, in-
stalled an additional switch on the side
of the camera where I have cut into the
horizontal sweep leads to the horizontal
deflection coil. With a flip of this switch,
I can give the sitter an image more like
that anticipated with a mirror.

“My gross investment came to ap-
proximately $1,500 for the camera,
lenses, monitor and coaxial cable in-
stallations.

“The expense of operating the
system in my studio hardly runs more
than that of a few 100-watt light bulbs.
Maintenance after 2 years of continu-
ous daily operation Monday through
Saturday has been the replacement cost
of three small TV tubes—an average
$3 each. The television sets I use for
monitors have performed equally well.

Other applications

“The system that I employ so
effectively in my studio has been of
further use to me outside of my busi-
ness. I devote many evenings in my
observatory at home viewing the celes-
tial sphere. Several times a month
groups of boys and girls, with their
science teachers who come to see the
moon, planets and stars at close hand.
Recently I found that I could hook the
TV camera up to the eye end of the
telescope and feed the image directly
into several monitors so everyone could
view the heavenly scene together. I can
thus traverse far more of the celestial
area in one evening than if each child
were to take a turn at looking at objects
individually, though I do generally give
them each a straight optical view
through the telescope before they leave.

“A while ago my 13-year old son,
Avery, who is enthusiastically inclined
toward microbiology, adapted for his
school science fair a project theme in-
volving one-celled animals in a water
substance known as deuterium or heavy
water. He rigged up his microscope to

Customers can view proofs in the reception
room as soon as negatives are developed.
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Mr, Ugent’s son Avery uses the TV ecamera to display

x

min-

ute live organisms in a drop of water under a slide. The

demonstration was

show the working of his experiments
and asked me if it would be possible to
show his tiny organisms on the closed-
circuit TV.

“I had my doubts about it working
out, but I permitted him to try it. I will
never forget that evening when I re-
turned from the movies with my wife
to be met by my beaming son: ‘Look,
look! I did it! I did it!’ Indeed he did.
To my amazement I looked into the
monitor and saw detail in the organisms
far more vividly than I had ever seen
by peering into the microscope. The
child had reversed the polarity on the
camera and thereby created the picture
of the organisms in a negative state.
This gave the viewer the effect of an
optical microscope using a dark-field
system. I don’t know if he was the first
to use negative polarity for closed-
circuit dark-field TV microscopy or not,
but one can easily see how it can be
applied in many ways with distinct
benefits. Closed-circuit TV is not just
a gimmick, fad, novelty or toy: it is one
of the most useful tools for practical
purposes for science, indusiry, business,
education, and medicine.”

In drugstores, toc

In a Miami drugstore (Douglas
Pharmaey) a closed-circuit TV is in-
stalled with the camera viewing the
pharmacist at work in the back. The
receiver is located on the eounter near
the cash register. Thus customers (for-
bidden by law to go back into the room
where prescriptions are being pre-
pared) can now, by closed-circuit TV,
see their medicines being made up.

Mr. Surface, co-owner of the store,
states that the first reaction from his
customers when he started to use
closed-circuit TV was remarkable. It
brought new business, repeat business
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presented

at a local science (fair. I
and a good deal of enthusiasm.

A bowling alley in Miami has in- |
stalled—on an experimental basis—a
TV camera behind the pin balls, with
the receiver off to one side of the bowler.
Thus he can watch the progress of his
ball on the first part of its trip down
the alley by unaided eye. Then he can
see the ball approaching the pins on
the TV screen as if he himself were
back where the pin boys used to work
before the automatic machines came

into use.

Not by TV alone . ..

Interestingly enough, Ugent also
has a two-way intercom system that
connects his darkroom with the recep-
tion room. This equipment saves him
the inconvenience of having the re-
ceptionist open his darkroom door when
he is busy developing and printing. He
can talk to the receptionist and she can )
talk to him. By leaving the switch open,
he can hear conversation in the recep-
tien room and detect whether any cus-
tomers are getting impatient. If any
customers wish to talk with him while
he is in the darkroom, they can do so
over the intercom. '

The intercom and the closed-cir-
cuit TV, both electronic aids, have
streamlined his efficiency immensely
and he is now able to handle any rea- ‘
sonable volume of work without getting
too far behind.

We have seen how closed-cireuit
TV today is used extensively in hos-
pitals, schools, department stores; in ‘
the armed services; in industry, and in
s0 many thousands of ways, but indica-
tions are that closed-circuit TV will
become even more popular as it moves
into small businesses too and finds novel
and distinctive uses like the few we
have just mentioned. END
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New 50-walt stereo
amplifier is all transistor

Audid men—here’s thought-priming reading
—whether you intend to build an amplifier soon
or not. This cover story gives a complete de-
scriptian of the new 50-watt KX-60 Knight Kit
which has a number of interesting new circuits.

You can set up color TV!

The old complex method greatly simplified!
The service technician’s technician, Wayne
Lemons gives you the lowdown. He uses the
new Zenith color set as his example. Even if
you have set up color TV before, there's much
to learn from this stimulating article.

Electroluminescent
flashlight

Here's a fresh idea on how to build a useful
pocket Jamp around one of those fuminescent
nightlights. A transistor supplies efficient,
high-frequency power.

FM stereo multiplex
direclory

A valuable supplement to the list that ap-
peared in the October issue of Radio-Electron-
ics. Lists and describes features of adapters,
tuners and receivers introduced since the orig-
inal list was published. Keeps you up to date
in this exciting new phase of hi-fi.

Versatile transistor tester

You can’t test all transistors the same way.
Yet too many of the simpler testers try to—
with only one voltage and one fixed collector
current for each type. Obviously this gives you
an inadequate picture. But now you can build
this hard-working job that tests at currents
from 250 ua to 100 ma. Makes useful leakage
tests too.

PLUS—Many more exciting features and
all the regular departments

APRIL ISSUE—On sale March 20th
Don’t miss it.
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semiconductor

LIGHT DIi

for the home

Three little light dimmers improve tremendously on the old on—off switch

By ROBERT F. SCOTT

TECHNICAL EDITOR

COMBINATION LIGHT SWITCHES AND CON-
trols have long been used to vary light
intensity in homes, churches, restau-
rants and other areas where an adjust-
able light level is desirable. These light
dimmers or controls use variable-volt-
age transformers similar to the Variae
or Powerstat. Relatively bulky—they
mount in 4-inch square or larger boxes
—they are not readily substituted for
the conventional spst wall switch.

Within recent months, several
semiconductor type light controls have
been developed for home use. These new
units mount in standard single-gang
wall boxes and are directly interchange-
able with conventional wall switches.

The simplest of such units is the
General Electric High-Low control. It is
a three-position switch that turns the
lights on bright in the upper position,
off when centered, and dims them to
half brilliance when flipped down. The
circuit of the High-Low control is in
Fig. 1. In the HI position, the lamp op-
erates on both half-cycles of the line
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voltage and glows with full brilliance.
When the switch is thrown to Lo, a sili-
con rectifier is inserted in series with
the lamp so current flows through it
only on alternate half-cycles. The High-
Low switeh handles incandescent lamp
loads up to 300 watts.

Slater Hi-Lux

This control, a product of Slater
Electric Manufacturing Co., Glen Cove,
N. Y., is available in two basic models.
The RD-600 provides continuous con-
trol from off to half power. The RDC-
600 is continuously variable from off
to full power. Both are rated at up to
500 watts for incandescent lamps.

The design of the Hi-Lux is based
on a silicon-controlled rectifier (SCR).
This is a thyratronlike semiconductor
similar to a conventional thyratron in
that it is blocked in the forward direc-
tion until a signal is applied to a third
element (gate). When a signal is ap-
plied to the gate, the rectifier conducts
in the forward direction and continues
to pass current—even after the gate
signal has been removed—until the cir-
cuit is broken or the voltage between

G-E’s Hi-Lo con-
trol is off when
the switch toggle
is in the center.
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anode and cathode reverses polarity.
As in any conventional half-wave rec-
tifier, the SCR conducts only when its
anode is positive with respect to the
cathode. When operated on ac, the SCR
can be switched on at any point on the
half-cycle when its anode is positive
and it cuts off automatically when the
anode swings negative. Thus, the volt-
age and current to the load can be con-
trolled by delaying the point in the posi-
tive half-cycle at which SCR switches
from the blocked to conducting state.

When used alone, the SCR can
vary light intensity from off to half
brilliance. When shunted by a conven-
tional rectifier wired with reverse po-
larity, the control adjusts light inten-
sity from half to full brilliance.

Fig. 2 is the cirvcuit of the Slater
Hi-Lux. The SCR’s (D2) gate voltage—
and thus its firing angle—is controlled
by a unijunction transistor (V) con-
nected as a multivibrator. Capacitor C
charges through R1, R2 and R3 until
its voltage reaches the emitter peak
voltage (V). At this time, the unijunc-
tion turns on and C discharges through
R4. When the emitter voltage drops to
a fairly low value (for example, 2 volts
in some unijunction transistors) the
unit turns off and the cycle repeats. The
oscillator frequency is fairly independ-
ent of supply voltage and is determined
by the values of R1, R2, C and the set-
ting of R3.

When C discharges, it produces a
voltage pulse across R4 that fires D2.
Thus, D2’s firing angle is controlled by
R3. Minimum output occurs with R3 set
for maximum vresistance (fully coun-
terclockwise). Under this condition, the
voltage across C cannot reach Vr (the
unijunction’s emitter peak voltage) and

RADIO-ELECTRONICS
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CONTROLLED LIGHT NOTE-
|R3 8 SI SHOWN
IN OFF POSITION
-—— °1 I8 GANGED
1I7vac ol é\ |
—‘— . _]

Fig. 2—The Slater Hi- Ln\ contains three semiconductor elements—a unijunction

transistor,

a silicon-conirolled rectifier

and a silicon rectifier.

O

1 7 T
sb ______ - H7VAC
2N1602 e
200v K U R2 ‘
3A : :
ST 33K/ 172w 02
50V

02
C=.2/50V & |N|I24R
200v/ 34

RI-b
100K

.
r";:‘ﬁ l
i 100K =
]
|

200uH (BST N°23 WIRE)

Fig. 3—The Dreamliter control uses this circuil.

CONTROLLED LIGHT
Note the controlled reclifier is

used here too.

fire the unijunction and SCR before the
line polarity reverses.

The variable control consists of a
split resistance element R3-a and R3-b
with the rotor or arm ganged to Si-a
and S1-b. In the off position, Si-a is
open, S1-b is closed and the control’s
arm is at the high-resistance end of
R3-b. As the control is turned clock-
wise, the portion of R3-b in the circuit
decreases and reduces the SCR’s firing
angle. This increases the time that the
SCR conducts while its anode is posi-
tive with respect to the cathode. As we
reach the low-resistance end of R3-b,
the SCR is conducting fully on positive
half-cycles and the lamp glows with half
brilliance.

Advancing the control beyond this
point brings the control’s arm to the
high-resistance end of R3-a, opens S1-b
and closes S1-a to connect silicon recti-
fier D1 across the SCR. Again, the SCR
is cut off but the lamp still burns with
half brilliance because the silicon recti-
fier is conducting fully on the half-
cycles when the SCR’s anode is neg-
ative.

MARCH,
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As we continue to advance the
control, the SCR’s firing angle decreases
further and it conducts for increasingly
greater portions of the positive half-
cycle. In the maximum clockwise posi-
tion of the control, R8s resistance is
completely out of the circuit and the
SCR carries its full share of the load
so the lamp burns with full brilliance.

Dreamliter 600

This semiconductor light dimmer
and control is made by Electro-Solid
Controls, Inc. (8001 Bloomington Free-
way, Minneapolis, Minn.). The Dream-
liter’s circuit is shown in Fig. 3. It, too,
is based on controlling the firing angle
of a silicon controlled rectifier. Control
R1lis a 720° rotation type which we sus-
pect is similar to that in the Hi-Lux. In
the OFF position—fully counterclockwise
—R1’s full resistance is in the circuit
and switch S is open. R1, R2 and C are
in series across the ac supply with the
SCR’s (D3) gate connected to the junc-
tion of R2 and C1 through D1. With
full resistance in the circuit (the con-
trol’s arm at the high-resistance end of

The Dreamliter

being installed in

a standard switch
box.

www.americanradiohistorv.com

R1-b) the voltage across C does not rise
high enough to fire the SCR before line
polarity reverses.

Acs the resistance is decreased, the
gate voltage developed across C rises
faster and the SCR conducts for in-
creasingly longer periods of the half-
cyvcle when its anode is positive with
respect to the cathode.

With 360° control rotation, the
SCR is conducting fully on alternate
half-cycles and the lamp burns with
half brilliance. Advancing the control
further brings the arm of the control to

e ~ pai
% L RO-600

=

The Slater Hi-Lux dimmer has a rotary
control.

the high-resistance end of R1-a and
closes switch S to connect rectifier D2
into the circuit. (This is a conventional
silicon rectifier with the same voltage
and current ratings as the SCR.) Now,
the SCR is cut off and the lamp oper-
ates at half brilliance by drawing cur-
rent through D2 on alternate half-
cycles. As we continue to advance the
control, the SCR conducts over a greater
portion of the half-cycle that makes its
anode positive and brightness increases
until the SCR and D2 are conducting
fully—each on alternate half-cycles. D1
prevents an inverse voltage from being
applied between the cathode and gate
during the period when the anode is
negative.

Precautions

The light controls described here
are directly interchangeable with ordi-
nary light switches and can be installed
by the average do-it-yourselfer or
handyman. However, use them only on
permanent lighting-fixture installations.
Do not use them as replacements for
switches controlling wall outlets that
may be used for other appliances. Appli-
ances other than incandescent lamps
may overload and damage the semicon-
ductor control. Furthermore, heaters,
motors and other electrical devices are
generally designed to operate at full
voltage and will not operate efficiently
—if at all—at reduced voltage. Also,
make sure that the incandescent-lamp
load does not exceed the maximum rat-
ing of the control—300 watts for the
High-Low, 500 watts for the Hi-Lux
and 600 watts for the Dreamliter. END
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ECHO-JET SIGNAL INJECTOR

-
o

Build this noise injector to
speed transistor radio

i servicing
1
10-32 NUT 4
(ADDED) r
INSULATED
PHONE TIP HANDLE : By JACK LIPINER
LU Egn%egﬂ) e SOLDER For rapid servicing of modern tran-
TOP DISC TO NUT sistor radios, manufacturers recommend
BRASS i/8"X 21/32" i signal tracing through noise injection.
DIA The Echo-Jet is a two-transistor noise
generator housed in a probe type case.
. . It is completely self-contained, portable
2-56 X1/4 2-56 X 1/4 and easy to use. The finished unit draws
FILISTER FILISTER about 3 ma from the battery and pro-

duces a 2,000-cycle output rich enough
in harmonics to cover the broadcast
band and if. Output level is approxi-
mately 300 mv.

N° 2 PAPER An issue of Motorola Se@?ce News,

SOLDER TOGETHER FASTENER under the heading of “Servicing Tran-

sistorized Radios,” gives a detailed

: SOLDER TOGETHER a‘nalysis of _emitter-voltage detgrrqina-

SPAGHETT! tions to discover current variations.

Numerous types of breakdown are in-

R3 R4 c3 PIN dicated by only fractional variations in

150K 270K -0?'2 OR emitter voltages of the various stages.

'I;“5K |R§K FLEA The voltage-gnalysis method therefore

: cLip becomes detailed, cumbersome and time-
consuming.

The publication continues, “At times,
£ however, it will be more expedient to
24 B { TRANSISTOR signal-trace the set. There is nothing

LB SOCKETS as unresponsive as a dead transistor

| y2- set. Some sort of noise generator is

b3g 2NI265/5 invaluable in tracing dead sets, and has

: good possibilities for quickly checking

: comparative stage gains. A noise gen-

E erator can easily be constructed, and

e ! once the operator acquires a little ex-

8 perience, it will prove to be of immense

value for all forms of radio servicing.”

4-40X1/4" RAD10-ELECTRONICS, June 1955, pub-

c2 MACHINE SCREW lished the “Midget Transistorized Signal

.001 Injector,” by Elliott A. McCready. If

Sov 4-40 NUT g%gﬁ,"s'TE Vlg= you tried to build that unit today, you

1/16 X 5/8 X 3 2N1265/5 would have trouble obtaining several of

Cl .01 sov the components. The Echo-Jet is a

modified version of the original, and is

constructed of standard, easy-to-get
parts.

10-32 X 174" FLAT
HEAD SCREW

N°2 PAPER FASTENER

Construction

A bakelite strip is used for the
BATY chassis. (Fig. 1 is an exploded view of
5.2v the unit showing details of construc-
tion. Fig. 2 is the circuit.) The tran-
sistor sockets are side-mounted in the
center above the bottom edge of the
strip in Fig. 1. Drill five small holes to
correspond with the lugs of the socket.
Insert these lugs through the holes and
o gently bend to hold the socket in place.
BOTTOM DISC Lugs 2 and 3 are unused in the circuit,
BRASS 1/8"X 21/32° DIA and are hent close to the strip. Lugs 1,
4 and 5 are used for collector, base and

2-56 X 1/4" emitter connections, respectively.
FILISTER Install a brass paper fastener on the
2-56 X 1/4" bottom-center edge with a 4-40 screw,
FILISTER solder lug and nut. It becomes the posi-
tive battery contact for emitter connec-
tions. Insert a flea clip or pin into a
small center hole %-inch from the upper
edge of the strip. To this clip solder the
Fig. 1—Construction details of the Echo-Jet. second paper fastener. The flea clip

TAPE TO INSULATE CONTACTS

RADIO-ELECTRONICS
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Transistor side of the Echo-Jet chassis.

serves as the B-minus terminal and con-
tacts the negative case through the
paper fastener.

Cut two 1%-inch-thick brass discs
from a 21/32-inch rod. They serve as
top and bottom covers for the case. Drill
a Y%-inch hole in the center of the bot-
tom disc to hold the switch. The other
disc is center-drilled with a No. 21 drill,
tapped with a 10-32 tap, and counter-
sunk to take a flat-head 10-32 x %-inch
brass screw. It contacts the negative
paper fastener and places the Echo-Jet
case in the negative path. Drill an addi-
tional small hole in the upper dise, 3/32
inch from the edge, for the output wire
from C3 to the cutput nut on the tip
prod.

Drill four evenly spaced 3/32-inch
holes 1/16-inch from one edge of the
case. Drill one No. 51 hole in the center
of the edge of the top dise, thread it
with a 2-56 tap. Then insert the disc
in the case and fasten with a 2-56 screw.
The remaining three holes in the disc
are similarly drilled and tapped for the
remaining screws. The bottom retain-
ing screws are inserted in the lower
disc after similar drilling and tapping.
One keyway indicator slot is filed in
one case hole to correspond with its
dise hole in each disc.

The switch leads

For easy battery replacement, no
switch wires connect to the bakelite
chassis. Simply insert the switch into
the bottom disc, and slowly hend one lug
to the side of the switch body. Caution:
To avoid breaking, the lug bending must
be gentle! Now solder a short, solid
wire from the bent lug to the under side

MARCH, 1962

of the bottom disc. This connects the
case into the negative path of the cir-
cuit. Next, insulate the bent lug from
the other lug by covering it with a small
strip of electrical tape. Cut the other
lug to a %-inch length. Then solder a
short length of flexible flat spring (ob-
tained at most hardware stores) to it.

2N1265/5 2NI1265/5
Cly (01750 i
vi .00l V2 .002
50V
4 ¢
2R3 R4 R2
?ISOK 15K $270K 1.5K
1}!5
vive
(o oo)2n1265/5 iyl
C BE o+

R1, R2—1 500 ohms, 'z watt, 10%,

R3—150,000 ohms, 'z watt, 10%

R4—270,000 ohms, /3 watt, 10%,

CIl—.01 uf, 50 volts, ceramic disc

C2—.001 nf, 50 volts, ceramic disc

C3—.002 uf, | kv, ceramic disc

BATT—5.2 volts (Mallory TR-114R or equivalent)

S—spst pushbutton (Lafayette SW-70 or equivalent)

VI, Y2—2NI265/5 (Sylvania)

Tranlsisfor sockets (2} (Lafayette MS-149 or equiva-
ent

Length brass tube, 5 x 3% OD x .040 inches

Length brass rod, 21/32-inch diameter (The above
two items are available from Manhattan Brass
:‘ndeopper Co., 150 Lafayette St., New York,

lnsugai:'d' tip plug (H. H. Smith No. 229 or equiva-
en

Bakelite strip, % x 3 x 1/1& inches

Length thin, flexible, flat spring, 7/16 x 3/16 inch
Paper fasteners (2) (Petite No. 2 or equivalent)
Flat head brass machine screw, 10-32 x /2 inch
Filister head brass machine screws (8} 2-56 x 14 inch
Brass machine screw, 4-40 x g inch

Hexagon nut, 3 x 4 inch, 32 thread

Flea clip or pin (Lafayette MS-263 or equivalent)
Solder lug

Fig. 2—Circuit of 2-transistor Echo-Jet.

WWW.americanradiohistorv.com

Parts layout on the signal-injector chassis.

To insure soldering and battery con-
tact, scrape the spring clean at the re-
spective areas. After soldering, bend the
lug gently to an angle of about 60° to
contact the negative batery terminal.

Wiring

Finish all wiring before inserting the
transistors in their sockets. The wiring,
as shown in Fig. 1, should be done so
the bulk is concentrated toward the
center where the area of the case is
greatest.

Tap the bakelite prod-tip holder with
a 10-32 tap at the open end to engage
the brass screw from the top disc.
Insert the output nut between the tip
and the holder. Then pass the output
lead from the .002-uf capacitor through
its hole in the top disc and solder it
to an edge of the nut.

Final assembly and tests

Insert the battery into the case so its
negative pole will touch the spring
terminal of the switch in the bottom
dise.

To test the assembled generator, de-
press the switch and touch the probe
tip to the antenna lead of a broad-
cast receiver tuned between stations. At
a moderate volume setting, a loud sig-
nal should be heard. For louder re-
sponse, turn up the volume control to
maximum.

When used in accordance with ac-
cepted signal-tracing methods, the
Echo-Jet becomes invaluable for signal
tracing all types of receivers. It also
has many possibilities in amplifier ex-
aminations. END

YO TiVISTING HERE|
B ot

when it comes to information on tubes offered for
mail order sale — we want it straight! No-twisting —
no wriggling, no covering up! Ever since January 1956
we have insisted that mail order tube advertisers tell
you right out that their tubes are new and unused if
that's the case — or that they are seconds, réjects,
or otherwise imperfect if that happens to be the
story. Radio-Electronics believes in protecting its
readers-— even when it costs us advertising revenue.
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PINPOINT THE DEFECTIVE COLOR
SECTION FAST

Quick checks make quick
work of this problem

By DAVID R. ANDERSON

Color TV troubleshooting can be greatly
simplified by dividing the set’s circuits
into two major groups—<circuits needed
for both color and black-and-white pic-
tures, and circuits needed only for color
pictures. A defect in the first group is
handled just as though it were in a
standard monochrome receiver. A de-
fect in the “color only” circuits calls for
new techniques. Localizing the bad
stage is the usual procedure. And this
article details some quick checks to help
the technician do just this.

The color portion of the receiver
breaks down into several sections (Fig.
1), but finding the defective one is
easier said than done.

When the complaint is no color, any
of the sections except the color detec-
tors and amplifiers can be at fault. A
defect in this section would cause a loss
of one or two colors rather than a com-
plete color loss. Fortunately, a few sim-
ple checks can quickly determine which
section is defective.

The first check tells us whether the
chroma bandpass amplifier is working.
The schematic of such an amplifier as
used in an RCA CTC7 color receiver is
in Fig. 2.

Notice that the grids of the bandpass
amplifiers connect to the color-killer cir-
cuit. When a color receiver is tuned to
a monochrome station, the color-killer
circuits supply enough negative bias to
the bandpass amplifier grids to make
them inactive. This prevents the ampli-
fier from interfering with the mono-
chrome picture.

When a color signal is being received,
the color killer is turned off, removing
the negative bias from the bandpass
amplifiers.

Since a defect in the color killer, or
an associated circuit, might permit this
bias to remain even when a color sig-
nal is being received, pull the color-
killer tube to check the bandpass ampli-
fier.

If the bandpass amplifiers are work-
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SIGNAL SIGNALS ===~
GRIDS*
COLOR KILLER | BURST AMPL \0SC SIGNAL
3
FROM HORIZ COLOR SYNC
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CHROM
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PHASE DET CONTROL
i 0SC SIGNAL *
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Fig. 1—Block diagram shows division of receiver’s color section and signal

paths for color signals.,

1726U8-A
{ST CHROMA
BANDPASS AMPL

FROM VIDEO AMPL
127/,Lpf

COLOR
SATUR

Fig. 2—Chroma bandpass amplifier. It

-‘L 100K

47K

TO COLORKILLER

TOBURST AMPL __ TOBLANKING AMPL
2ND CHROMA
pcm—— 500§ | BANDPASS AMPL

amplifies only color information.

TOBURST AMPL 6US-A RS TO SYNC PHASE DET
TOSYNC CHROWA REF 0SC (SWDRIVERTRANS - — -
4 & | DEMOD
TO l 81 | _:l|o_
kIL;_ER | =y 330upuh | 7 160uuf
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0l = =5%
;("1— 1.5K ﬁ% 4—OTEST
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[——T —1.4V
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270V

Fig. 3—Chroma reference oscillator and its control tube.

The circuit provides

the necessary reference frequency for the detection of the color signals.
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ing, color will appear on the screen. It
may be badly out of syne, but will be
there if the amplifiers are working.

If no color appears when the color-
killer tube is pulled, the defect is in
the bandpass amplifier section and a
scope can be used to locate the defective
amplifier. Resistance and voltage meas-
urements will pinpoint the defective
component.

if pulling the color killer restores
color to the receiver, the defect is in
the chroma reference oscillator and its
control circuit, the chroma sync phase
detector, the burst amplifier or the
color killer.

The chroma reference oscillator and
its control tube are shown in Fig. 3.
Check the oscillator by measuring the
bias at its grid. If the oscillator is
working, you should find about —4.5
volts. If you read low or zero voltage,
the oscillator is not werking.

The first step in checking the oscil-
lator is to substitute a new ecrystal. If
this fails to restore operation, voltage
and resistance measurements will lead
you to the defective component.

If the reference oscillator is work-
ing properly, check the burst amplifier
next. A diagram of a burst amplifier is
in Fig. 4. It consists of a single tube
and can be checked quickly with resist-
ance and voltage measurements. If this
section checks out, the only ones left are
the color killer and the chroma syne
phase detector.

An example of these circuits is shown
in Fig. 5. Here again, as with the burst
amplifier, the circuits may be checked

While similar symptoms can be
caused by improperly setting back-
ground and screen controls, there is a
quick way to find out whether all colors
are present.

Pull the G — Y amplifier and the
B — Y amplifier. If the R — Y ampli-
fier and its associated detector are
working, an all-red image will appear
on the screen of the picture tube.

Next, replace the B — Y amplifier
and pull the R — Y amplifier. If the
B — Y amplifier and detector are work-
ing, an all-blue image will appear. Use

FROM CHROMA 1726AWS-A BgzﬁTPHASE

BANDPASS AMPL g it auol

——= To
ze0v | 4 " CHROMA
\4.60 | Io-L= SYNC
T == | . PHASE
8 1 DET
TO COLOR )
KILLER = T 3rax

Fig. 4—The burst amplifier amplifies
the color burst signal.

BURST PHASE TRANS 1€ gn? 6B/x'geuc
O — |3V ROMA SY
— ~——— | 330upuf 5, f'I‘ ! EDET
I B2MECS ot T P e 180wt O 70 cHROMA
TO BURST AMPL : : S% 9 = 470K 0 5% REFERENCE
L= 0sC
s 2708
L= = 33(&# I3V \\y__' £,
120ppf R 470upf | TEST
4 POINT 270Q.
l\‘\.:l | -3 5%
12K Zrint -
TOBURSIANEL o T2l TO CHROMA REFERENCE
6U8-A 0SC CONTROL TUBE
COLOR |IMEG-5%
- ] . KILLER .10 BANDPASS AMPL,
b —2Iv]i
) L
—‘8V| =5V
T?
N, 1/36BN8
3k = \ KILLER DET
2w  KILLER =
5%  THRESHOLD IMES :
100ppf 72 KY To47 13V
TO AGC =

Fig. 5—Color killer and phase-detector circuits. Killer circuit makes the band-
pass amplifier inoperative when a monochrome signal is being received.
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color, and adjusting hue and saturation o \ BACKGROUND
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missing. . St ol o il 3oV 13|
In this case, the trcuble lies in the 172 12BHT-A 300V 5 -
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MARCH, 1942 49

WWW. americanradiohistorv.com


www.americanradiohistory.com

the same method to check the G — Y
amplifier.

If one of the colors is missing, no
image will be produced when its re-
spective amplifier is plugged in.

No color sync

The complaint of no color sync can
be caused by the chroma sync phase
detector, the reference-oscillator control
tube or the reference oscillator. To de-
termine if the defect is in the phase
detector or the oscillator and its control
tube, ground the grid of the control
tube. This removes any voltage fed to
this grid by the phase detector.

If, with the grid grounded, the colors
roll slowly through the picture, the
phase detector is the defective section.
It may then be checked out with re-
sistance and voltage measurements.

If the color remains badly out of
syne with the grid of the control tube
shorted, the defect is in either the con-
trol tube or oscillator section. These
sections can be checked with voltage
and resistance measurements. END

STEREO RADIO

AN INTERESTING WAY OF SUPPLYING
stereo to the listener who already has
a monaural FM radio is the FM Multi-
plexer made by Zenith. In effect, it is
simply an FM multiplex receiver with
a switch that makes it possible to sup-
ply the 6 x 4 speaker with a signal on
either the right or left channel. The
Multiplexer is placed 6 feet or more
away, either to the right or left of the
old FM radio, and either the right or
left channel switched on, as indicated
by its position.

Let us say that the Multiplexer is
to the right of the FM receiver and
switched to the right channel. Now the
FM set is supplying right plus left, and
the Multiplexer right only. The right
signal is reproduced by both units, and
the left signal by only the old unit. The
right sound source now appears at a
point midway between the FM radio
and the Multiplexer, the left signal
from the monophonic receiver. Thus we
have a stereo field, not between the
two units but between the monophonic
unit and a point halfway between it
and the Multiplexer. Since right-chan-
nel information is coming from both
speakers, the volume on the right chan-
nel will be up 3 db, and the volume level
of the Multiplexer may be adjusted to
compensate for this, at the same time
increasing the apparent separation. A
switch on the back of the Multiplexer
permits putting the speaker in phase
with that of the monophonic receiver.
This is done with the Multiplexer switch
set in the monaural Dposition, which
makes it easier to tell whether the two
speakers are phased.

Zenith suggests that it is possible
to buy two stereo FM Multiplexers to
receive stereo FM. One unit would be
set to reproduce the right channel, the
other the left channel. It is not quite
clear that an additional jack cannot be
added to the FM Multiplexer, so that
simply adding a small audio unit would
bring in the second channel.
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Feb. 15-March 15 By STANLEY LEINWOLL

The range of useful frequencies for DX has been lower this winter than
at any time since 1955.

This has happened because sunspot activity has been dropping at a much
faster rate than anticipated. As a result, radio conditions that are typical of
the low part of the sunspot cycle have already begun. These had not been ex-
pected before the latter part of 1962 or early 1963.

During evening and night hours 4, 6, and 7 me have been most effective,
while the 15- and 17-me bands have been best during daylight hours. In late
March, with seasonal increases in absorption and noise levels, conditions on the
bands below 6-mc are expected to deteriorate during the evening and night
hours and remain poor until the fall.

Major schedule changes will be made by most of the world’s broadcasters
on March 4, and these will reflect the continuing trend toward lower frequencies
brought about by decreasing solar activity.

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

To use the tables, the listener selects the one most suitable for his location,
reads down the left side to the region he wishes to hear, then follows the line to
the right until he is under the appropriate time. (Time is given at the top of
each table in 2-hour intervals from midnight to 10 pm, in your local standard
time.) The figure thus obtained is the short-wave band (in megacycles) nearest
to the optimum working frequency.

For example, a listener in Chicago would use the Central USA table. He
would be most likely to hear broadeasts from West Europe in the 6 megacycle
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band at 8 pm, Central Standard Time.
e on L SASTERN DS fo Tl R
Midz 4 6 5 WNeon2 & & & 10
West Europe 6 6 6 11 15 17 15 1" 9 6 6 6
East Europe 1 6* 6* 11 15 15 15 1 9 1 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 15 15 N 9 9
Near East 1 7 1 9 15 17 15 11 N 1 1 1
North Africa 6 6 6 11 15 15 15 15 15 9 1 1
South & Central Africa 1 1 7 110 17 17 15 15 11 nn 1
Far East 1 1 6 9 9 1 * 6 7 1N 9
Australia & New Zealand 9 9 9 9 9 9 9* 15 15 17 15 1N

O
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West Europe 6* 6 6« 11 15 171 17 1N 9 6 6 6
East Europe 7 6 6 1 15 15 5 9 1 1 1 1
Northern Latin America 9 9 9 11 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 17 171 1N g 9 7 1 1
North Africa 6 6 6t 15 15 15 15 1 9 9 7 1
South & Central Africa 7 6 6 1 17 17 17 11 11 11 N 9
Far East 7 6 6 6 71 1 1 9 17 1§ 1 9
Australia & New Zealand 11 1l 9 9 g § 17 17 17 17 BB 1
pa— m—— - i 7 it 4 i
i & - < ., e - = 4]
West Europe 6 6 6 15 15 15 1 9* 7 1 6 6
East Europe 6 6 6* 15 15 9 3 1 1 171 1
Northern Latin America 9 9 9 15 15 15 15 15 1 9 9 9§
Southern Latin America 9 9 9 15+ 15 15 15 15 1 9 9 9
North Africa 5 6 6+ 15 15 15 11 11 g 7 1 6
South & Central Africa 1 1 > 1 17 17 17 1N 9 9 1
Far East 1 1 6 6 7 1 T 15 11 11 15 9
South Asia 6 6 6 6 9 11 11 9% 9 15 i 9
Australia & New Zealand 11 11 1 9 9 15 21 21 21 11 11 1§

‘;Pgdio-frequency and propagation manager, RADIO FREE EUROPE.
*Reception may be very poor or impossible on this path at this hour.
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CATEGORICAL information about
wearer’s brainwaves are sent out by this
radio transmitrer as cat goes about its nor-
mal activities, undisturbed by measurements
being made at nearby radio receiver and
recorder, The EEG transmitter was devel-
oped by H. Fischler and E. H. Frei at the
Weizmann Institite of Science, Rehovoth,
Israel.
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radar research has 1024 individual dipoles
driven by a 500-kilowatt transmitser. It forms
part of the MIT Lincolr. Laboratory’s vLf space-
radar system at El Campo, Tex.
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ANECHOIC ROOM FOR MICROWAVES at
Air Force Special Weapans Center, Albuquerque, N.M.,
is made with pyramids of rubberized hog bristles im-
pregnated with carbon. These soak up radio energy as
ordinary anechoic room does sound, creating free-space
conditions for checking antenna patterns or high-fre-
quency fuze systems. The cardboard tube pyramids
are part of the room’s ventilation system.
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MAX 4.104°

“CAVITRAP” can-
struction of new Am-
perex 6BG5  (ahove,
right) increases plate vs
screen-current ratio.
Secondary electrons
from plate are mestly
absorbed by the parti-
tions. Larger peak cur-
rents and thus greater
power for wide-deflec-
tion-angle picture tubes
is the result.
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Another handy instrument
for the audio workshop

AN AUDIO VOLTMETER-
WATTMETER

By JAMES A. FRED

An ac voltmeter is a necessary item in
the electronic workshop. Another de-
sirable item is an audio wattmeter. This
article will show how to build a com-
bination audio voltmeter-wattmeter us-
ing a de microammeter, two diodes and
several resistors.

This meter can measure the power
output of radio receivers, audio ampli-
fiers and audio oscillators. By using a
modulated if oscillator with the audio
wattmeter, you can measure sensitivity,
bandwidth and image rejection of any
radio receiver. It can also be used to
measure any ac voltage up to 50. It is
not intended to be placed in series with
the line and a receiver or other device
whose power consumption is to be
measured.

After carefully considering the pos-
sible uses of an audio voltmeter-watt-
meter, I decided that three ac voltage
ranges and one audio watts range would
do. The ac voltage ranges are: 0.5, 5
and 50 full scale. The meter reads up
to 10 watts with the built-in load re-
sistor and up to 620 watts with an ex-
ternal load resistor.

The instrument has several novel
features (Fig. 1). Whenever a volt-
meter is designed and built there is the
problem of obtaining suitable multiplier
resistors. This is aggravated whenever
a microammeter and diodes are used
because the resistors always come out
to some odd value. The problem is solved
by using a composition carbon volume
control as a multiplier resistor. I used

LOAD RESISTANCE

777877 RANGE
Jl ! 0 / 's2.5v Rl
(@—o»o0——o0=
INPUT 40 syl-5K
G R2
92 8Q 50V
5K
160 RS
500K
52

Mallory controls which are said to be
quite stable and should not vary more
than 2% over a long period of time.
In addition, these controls are small,
noninductive and inexpensive. The mul-
tiplier resistors being variable, the in-
strument can be recalibrated at any
time.

Another interesting feature is the
built-in load resistor. The voltmeter-

'R4,R5, R6
D2

|

wattmeter is rather small, so a small
(in size) load resistor had to be used.
I used a home-made 10-watt unit. How-
ever, you will find that two 4-ohm and
one 7.5-ohm 10-watt resistors are shown
in the circuit. If you intend to work
with large amplifiers, make up an ex-
ternal load box using 100-wati resistors.
I am designing a high-power load box
using eight 2-ohm resistors in series

i s2 \

All components are arranged on a phenolic chassis that fastens onto the meter

terminals.

Rl—pot, 1,500 ohms {Mallory SU-6 or equivalent)

R2—pot, 5,000 ohms (Mallory SU-t4 or equivalent)

R3—pot, 500,000 ohms (Mallory SU-50 or equivalent)

R4—7.5 ohms, 10 watts

R5, R6—4 ohms, 10 watts

C—.005 uf, ceramic disc

DI, D2—IN34

JI, J2—5-way terminal posts

M—meter, 0-100 za {Triplett model 327T or
equivalent)

S|—2-pole é4-position nonshorting
3226J or equivalent)

S2—I-pole 5-position
3215J or equivalent)

Case to suit {3 x 5 x & inches or larger)

Piece of phenolic board for chassis

Miscellaneous hardware

rotary (Mallory

nonshorting rotary (Mallory

Fig. 1—Complete circuit of the audio
voltmeter-wattmeter.

www.americanradiohistorv.com

with taps at 4, 8 and 16 ohms. The
audio voltmeter-wattmeter, as designed,
will measure up to 600 watts across a
4-ohm load, with an external load box.

The third design feature is the way
most of the components are mounted
on a phenolic board that is mounted on
the meter studs. In this unit only the
meter and binding posts are fastened
to the metal box.

Since this is an audio-frequency de-
vice, you do not have to take special
precautions when assembling or wiring
it. You must be very careful when sol-
dering the diodes. Excessive heat can
ruin them. If you follow the design

RADIO-ELECTRONICS
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STANDARD
YOUR VOLTMETER
VARIABLE AUDIO
VOLTAGE VOLTMETER

TRANSF ORMER

17 vAC

WATTMETER

Fig.

for

2—DBlock diagram shows hooknp
calibration.

shown, adjust and calibrate the multi-
plier resistors before you mount the
parts. It’s easier that way.

Calibration technique

You’ll need an ac meter to be used
as a standard and a variable ac voltage
source to calibrate the audio meter. I
used a Ballantine audio voltmeter as a
standard, but you can use the ac range
on your vtvm if nothing else is avail-
able. A small variable transformer,
such as a Variac or Powerstat, together
with a filament transformer, will make
a convenient voltage scurce for the two
low-voltage ranges. The variable volt-
age transformer can be used for the
50-volt range.

To adjust the multiplier:

1. Connect the standard voltmeter,
the variable voltage source and the
meter you have just built as in Fig. 2.

2. Set the RANGE switch for the 0.5-
volt range and the standard voltmeter
to cover the same range.

3. Set LOAD RESISTANCE to zero.

4. Adjust the variable transformer
until you get a 0.25-volt reading on the
standard meter. Adjust R1 until your
meter reads exactly half scale.

5. Set the RANGE switch for the 5-volt
range and the standard voltmeter to a
similar range.

6. Adjust the variable transformer
until you get a 5-volt reading on the
standard meter. Adjust R2 until your
meter reads full scale.

7. Set the RANGE switch for the 50-
volt range and the standard voltmeter
to a similar range.

8. Adjust the variable transformer
until you get a 50-volt reading on the
standard voltmeter. Adjust R3 until
your meter reads exactly full seale.

This completes the meter multiplier
calibration and you are now ready to
plot a scale for your meter. Use the
arrangement shown in Fig. 2 and re-
member that the more calibration points
vou plot the more accurate your meter
will be. You'll find the 0.5-volt range is
nonlinear. It must have a separate
scale. The other two ranges are very
linear and one scale can be used for
both. You can mark this scale from 0
to 5 and use a mental multiplier of 10
when you use the 50-volt range. You
can also add a wattmeter scale if you
like, or you can make a conversion chart
like the one in Fig. 3. Unless you have
installed new meter dial scales before,
better use the ecalibration chart. A
micreammeter magnet will attract any
iron filings within a radius of several
inches. I can speak from first-hand
experience here since I mearly ruined

84 LOAD

AUDIO VOLTS

A-1-10

use J -GV scaLE
WITH) 53y »

1OMW

Iw

100w
WATTS ACROSS LOAD RESISTORS WITH INDICATED VOLTAGES

Fig. 3-—Conversion chart for wattage. If you add direct-reading wallage seales to

your instrument, this chart is not needed,
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a 200-za meter when I opened it up on
my work bench. If you can make a new
dial scale and install it, you will cer-
tainly have a much nicer instrument.

Using the meter

When you have finished the calibra-
tion and are ready to measure an un-
known ac voltage (less than 50 volts,
of course), merely set the RANGE switch
to the highest range and the LOAD RE-
SISTANCE to zero. When you get a read-
ing on the meter, readjust the voltage
knob to a lower range until the reading
falls near the center of the scale. To
measure the voltage across a load, set
the LOAD RESISTANCE to give you the
desired load. If you want to know how
much power is being generated across
the load resistor, just take the voltage
and load resistance and apply them to
the watts-vs-voltage chart. Find the
voltage reading along the left side of
the chart, go horizontally across until
you meet the load resistance line, go
straight down and there’s the wattage.
If you add a wattage scale to vour
meter, you can read the wattage di-
rect.

For those readers who would like to
know how this wattmeter works, it
might be well to review Ohm’s law. The
formula for power in watts is voltage
squared divided by resistance. Since all
audio equipment operates into either a
4-, 8- or 16-chm load, we know what the
resistance will be. The audio voltmeter
will give us the voltage. By working
the formula, we will find power in
watts. By substituting some numbers
in the formula, you will soon see that
the wattage across 16 ohms for any
given voltage is double for an 8-ohm
load and fonr times for a 4-ohm load.
Thus we can calibrate the meter for a
4-ohm load and merely multiply the
reading by 2 when using an 8-ohm load
or by 4 when using a 16-ohm load.

The time spent building this audio
voltmeter-wattmeter will be time well
spent. When it is finished, you will have
an instrument that would cost many
times what this one does if purchased
ready made. You will find many other
uses for this instrument besides the ones
mentioned. END

“It automatically rejects Rock N’ Roll””
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PA SPEAKERS—

why so many types?

because they’ve got a heap

of different jobs to fill

Everyone is acquainted with public-
address speakers in one way or another.
Whether it be a paging system in an
industrial plant or hespital. an announc-
ing speaker cluster at a stadium or a
sound-reinforcement system at an open-
air concert, the PA speaker is literally
all around us. Those of us who have
thumbed through a catalog of PA speak-
ers are usually struck by one thought:
Why are there so many kinds? Are they
used in so many varieties of applications
that a large number of types is re-
quired? The answer is: “Yes.”

PA speakers are usually thought
of in connection with voice reproduec-
tion, but they are also widely used for

‘Director of Engineering, University Loudspeak-
ers, White Plains, N. Y.

rr
peprpey—)

¢

saswdds
Dadada
171
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Typical column speaker.

background musie and sound reinforce-
ment of orchestral music. These uses
have different requirements. For voice
reproduction, the primary requisite is
intelligibility. For sound reinforcement,
especially for musie, fidelity of repro-
duction becomes important.

Sound installations vary tremen-
dously in power, depending on the
requirements. A paging system in a
hospital operates at a very low level,
and uses multiple speakers to put the
sound where it is needed. Such speakers
may be rated at several watts power-
handling capacity and are usually
operated fa1 below their ratings. At the
other extreme, a special super-power
speaker used for soundcasting from
planes for psychological warfare, warn-

A weatherproof
coaxial speaker.

Radial rveflex
projeclor gives
360° coverage.

www.americanradiohistorv.com

By VICTOR BROCINER*

ings and announcements in disaster
areas, and similar uses requiring tre-
mendous range—up to several miles—
may be used at a power input of 1,200
watts. In between, the horn speakers
used at athletic fields, race tracks,
stadiums, for announcing purposes, are
usually rated at 20 to 60 watts each,
and may be used in clusters for more
power and greater angular coverage.
Speakers used outdoors must be
designed to withstand a wide range of
environmental conditions—intense heat
and sunlight, rain, snow, sub-freezing
temperatures—without deterioration of
performance or appearance. Indoor
applications do not require a weather-
proof design. Then there are special
industrial and military requirements:

RADIO-ELECTRONICS
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explosion-proof designs for operation in
surroundings containing inflammable
gases, vapors and dusts; speakers able
to withstand gun blast; speakers that
can withstand submersion, and more.
Incidentally, there is also a nonindus-
trial application requiring a speaker
that operates under water' (o provide
sound for submerged swimmers.

Another variation in requirements
is portability. Although the typical
sound installation is fixed, increasing
use is developing for portable lecterns
and compact, transistorized, battery-
operated packaged PA systems for
civilian defense, police and fire depart-
ment use and for communication be-
tween power boats.

This, by no means exhaustive
review of PA speaker applications,
illustrates the many different needs
that exist, each with its own require-
ments that are best met by a speaker
specifically designed for that applica-
tion, rather than a general-purpose
unit.

PA speaker characteristics

With this background take an-
other look through the PA speaker
catalog and note how the many speaker
types fit the various applications. One
thing becomes obvious at the start:
most speakers are hcrn units. They con-
sist of a horn, usuzlly folded in some
way to conserve space, and a driver
unit, which may be separate from the
horn or built into a complete assembly.
Why? Simply because a horn speaker
offers these desirable characteristics:

1. High efficiency.

2. Controlled directional response.

3. Operation without additional

housing or haffle.

Efficiency: In home reproducing
systems, speaker efficiency is virtually
ignored. Direct-radiator (cone) speak-
ers have efficiencies around 5% at best.
High-compliance types are more likely
to be near 1%. But ample amplifier
power is available and levels of opera-
tion are low—in the order of 0.1 acoustic
watt on peaks.

In PA installations, a typical
speaker may be called upon to produce
a level of 130 db at a distance of 4 feet
on axis, which corresponds approx-
imately to an acoustic power output of
10 watts, or 100 times as much as the
hi-fi speaker. If the efficiency of the
speaker were 5%, a power amplifier
rated at 200 watts would be required!
Fortunately, horn speakers have effi-
ciencies as high as 30¢% and more,
permitting the use of an amplifier of
reasonable rating—35 watts in this
case. (Also note that the 200-watt
amplifier needed for the direct-radiator
speaker would burn out the speaker
long before the desired sound output
could be attained.)

Even within ranges that are much
more reasonable than those of the
extreme examples given, efficiency is
economically important. Approximately,
doubling amplifier power from, say, 30
watts to 60 watts costs $40. This gives
a 3-db increase of sound-pressure level.

¥‘Sub-Marine Sonics,” Audio, July 1961.
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HORNS OF DIFFERENT TAPERS 8 EQUAL MOUTH AREAS

Fig. 1—Typical horn eharacteristies. The diagrams are for horns of diffevent tapers
and equal mouth areas.

The increase is noticeable, but not
greatly so. We can get the same increase
by selecting a horn speaker with 3 db
greater efficiency. This way the cost
increase is less than $10, affording more
conservative operation of the speaker
(because it usually has a higher power
rating, too) and less operating and
maintenance cost for the amplifier.

Directional response: In an out-
door PA or sound-reinforcement sys-
tem, it is necessary to direct the sound
at the audience and to minimize it in
other directions. In this way, all the
energy is concentrated where it is
wanted, and little is wasted, improving
the effective efficiency. Also, high-level
sound is prevented from disturbing
those in the surrounding area, who may
not care to be a captive audience.

Indoors, there is an additional
factor that calls for effective direction
of the sound—reverberation. Sound im-
pinging on walls, floor and ceiling is
reflected many times before finally
dying out. As the sound literally
bounces many times around the audito-
rium or hall, successive reflections are
delayed appreciably. In a large hall
where two walls may be 100 feet apart,
the time taken by a sound wave to cover
this distance is slightly under 0.1
second—a delay easily detected by the
ear. As a result, the listener hears, not
only the sound originally received from
the source, but also a series of over-
lapping repetitions of diminishing inten-
sity due to reflections. The effect is a
blurring of the original which is not
only unpleasant but can also decrease
intelligibility greatly. In addition, the
feedback of energy to a microphone, if
one is used, further increases the effec-
tive reverberation, often to the point
where a sustained oscillation or howl
takes place, making the system un-
usable.

Sound can be directed as desired
through the use of suitably designed
horns and line radiators or column
speakers. A horn concentrates the sound

www.americanradiohistorv.com

along its central axis, and generally
becomes more directional as the fre-
quency increases. The degree of direc-
tivity is determined by the size of the
horn mouth and by its rate of flare.
Fig. 1 shows some typical horn char-
acteristics. A rapidly flaring horn is
somewhat less directional than one that
tapers gradually for all frequencies
except those near the lower limit of its
range (called the cutoff frequency). In
this lower range, the size of the mouth
plays the important part in determining
directivity.

By shaping the horn so the taper
and mouth dimensions are different in
two planes at right angles to each
other, it is possible to get entirely
different directional patterns in these
two planes. This is useful where sound
must be spread out widely in the hori-
zontal plane and concentrated in the
vertical. The directional patterns of a
horn of this type are shown in Fig. 2.

Horns become very bulky if de-
signed to reproduce low frequencies,
and few horns for PA applications have
to reproduce sound below 100 cyecles.
(Large low-frequency horns are used
in theaters, however.) Even the larger
PA horns lase much of their directivity
below 500 cycles. This means that the
lower frequencies cannot be directed as
required. Fortunately, in most installa-
tions this is not too important because
the higher frequencies cause most of
the trouble, such as acoustic feedback to
a microphone.

Fig. 2—A rectangular horn’s directivity
patterns.
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Fig. 3—In-line array

of speakers used in

line radiator or col-
umn speaker.

~————

Il PR

Fig. 5—A horn raised above the audi-
ence and tilted downward gives an
elliptiecal distribution pattern.

In surroundings where reverbera-
tion is excessive and where, for reasons
of fidelity, higher directivity is required
in the low-frequenecy range, the line
radiator or column speaker offers a
ready solution. It consists essentially of
an in-line array of direct-radiator
speakers (Fig. 3). One might expect
such an arrangement to spread the
sound out vertically, but actually the
reverse occurs. The directional pattern
is wedge-shaped (Fig. 4).

Since a horn speaker consists
simply of the horn itself plus a driver
unit, the speaker is completely self-
contained. The result is a weatherproof,
ready-to-operate unit that needs only
a suitable mount.

Column speakers do not fall into
this category, but they are supplied as
complete units that take up relatively
little space and are readily mounted in
an unobtrusive manner because of their
slim cross-section.

Classes of PA speakers

Let’s go back to our speaker cat-
alog. The first page is headed “Trum-
pets and Drivers.” Here are driver
units with power ratings from 20 to
60 watts. Trumpets, or horns, are of
various types. Straight horns are rarely
encountered. For all but very few
applications they are too space-consum-
ing and clumsy to mount. Most modern
horns are reflexed types, in which the
horn is folded back on itself to conserve
space. Most of the larger horns have
round cross-sections. Their distribution

56

Fig. 4—Directional pat-

tern of column speaker.
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angle is relatively small. This type of
horn speaker is generally used in an
elevated location to cover a specific area,
Fig. 5 illustrates such an application.
Note that, while the cross-section of
the horn and its distribution pattern
are civcular, the area covered is elon-
gated. The horn acts somewhat like a
spotlight in this respect.

In some installations, particularly
where the speaker is closer to the audi-
ence than in the case just described, it
may be necessary or desirable to mount
the speaker rather low. To properly
cover the audience, the speaker should
have a wide angle of coverage horizon-
tally and a narrow angle in the vertical
plane to conserve energy and minimize
reverberation effects.

Still another requirement for a
special directional pattern is for cover-
age of a large area with a single horn
some distance overhead. This is done
with a radial trumpet. Because of its
symmetrical design, this horn provides
360° coverage.

Within each classification of driver
unit and trumpet just reviewed, there is
a selection of different models. Drivers
vary in terms of frequency response and
power-handling capacity. (As already
noted, the higher power units also have
greater efficiency.) There are also
models with built-in matching trans-
formers.

High-frequency performance is
better in the more expensive units. It
should be kept in mind that a 7,500-cycle
range provides excellent intelligibility
for voice reproduction, while extending
the range to 10,000 cycles and beyond
improves naturalness and adds to
clarity. The low-frequency performance
of the horn-driver combination is
usually determined by the horn selected,
although some lower-power driver units
do have somewhat limited low-frequency
capabilities and should not be used with
the very largest trumpets.

As to horns, each type is available
in various sizes. The table in Fkig. 6
reveals the variations in performance
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of the different sizes. The larger horns
have extended low-frequency response,
and also are more directional. Selection
of the directional pattern has alveady
heen dealt with; low-frequency response
is, of course, desirable for music repro-
duction and unnecessary or even un-
desirable for maximum intelligibility of
speech.

Public-address horns with rectan-
gular mouths may be folded in different
ways. While some of the variations are
determined by different manufacturing
techniques, the exact method of foiding
can have considerable bearing on the
smoothness of frequency response and
on range at the high-frequency end of
the spectrum.

Turning to the next page of our
imaginary catalog, we see ‘“Paging,
Talk-Back, Multi-duty Speakers.” These
appear to be miniature editions of the
types we have just been reviewing.
Essentially, they are. Here, as for the
larger speakers, there is a choice of
shapes, corresponding to different dis-
tribution patterns. There are speakers
of round cross-section, those with
roughly rectangular mouths—sometimes
referred to as “cobra” horns—and
radial types for 360° distribution. Most
of these units have built-in drivers for
maximum compactness. One variant is
a flanged unit for flush mounting in
walls or sheet-metal housings. This one
is used extensively in trains.

Because they are smaller than the
PA trumpets, the low-frequency range
is limited to the 250- to 350-cycle region,
and some of the ultra-compact units
only go down to 500 cycles. This is en-
tirely adequate low-frequency response
for speech and low-level background
music. After all, the average table-

model radio is not much better than
this, not to mention transistor portables.

Typical power ratings are 5-10
watts. However, since there is also need
for compact speakers with higher power
ratings, some of the units have power-

N o BN 185 eyctes 120 cycles|150 cycles 200 cysles
SOUND DIS- )

TRIBUTION g | 1o 8 95
bl e R S
AIR-COLUMN ‘

LENGTH suft | amft | amn | 2%n
HORN LENGTH | 28in | 19in | 18% in  12in
BELL DIAMETER | 3in | 25%in | 20%in  18%n

Fig. 6—Horn performance varies ac-
cording to its length and bell diameter.
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handling capacities as high as 25 watts.
Special-purpose units are available up
to 50 watts, for such applications as
electronic sirens. Still other models are
for use under conditions of steam, damp-
ness, dust, chemicals and even sub-
mergence in water. The last condition
applies for speakers used on ship decks,
where speakers must withstand periodic
immersion, after which they must drain
and resume operation. Rugged construe-
tion is a necessity here.

The next category of PA speakers
to appear is “weatherproof, High-Fi-
delity.” These are actually two-way sys-
tems, the low frequencies being repro-
duced by a horn-loaded woofer 6 to 12
inches in diameter. The low-frequency
horns, which may be of metal or molded
fiberglas, are re-entrant, folded types
which also constitute the outer housing.
The low-frequency range depends on
the size. The most compact unit, only
% cubic foot in volume, goes down to
150 cycles while the largest, almost a
vard in diameter, reproduces 50 cycles.
The tweeters used in these systems go
out to 15,000 cycles, amply justifying
the “hi-fi” in the speaker designation.
The wide range and low distortion of
these units indicate their use for out-
door music reproduction and where na-
turalness in speech reinforcement is re-
quired in addition to intelligibility.

Super-power speakers have large
horns and are driven by a multiplicity
of driver units, the number ranging
from 4 to 24, affording a power range
from 240 to 1,200 watts.

Explosion-proof horn units have
special, reinforced housings, conduit en-
trance and blast filters in their throats
to prevent or contain explosions that
might be triggered by sparks in the
voice coil of a speaker operated where
flammable liquids, gases and dusts are
present,

Underwater speakers are designed
for operation submerged, to provide
sound for underwater swimmers. They
are used in formation swimming, un-
derwater ballets, scuba-diving instrue-
tion and in many private swimming
pools for entertainment.

Apparently, then, the many mod-
els of PA speakers that are available,
have ample justification in terms of the
requirements of their many applica-
tions. END

( Staelin.

Must be some kind of a nut. He just
keeps tapping, “Hi, hi, hi . ..”

{If you don’t get this see page 62 Radio-Electronies,
A )

February 1908
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WHATS YOUR ()

It's stumper time again. Here are three litile 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 fo 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 |4th St. New York, N. Y.

For answers to last month's puzzle see page 73.

Half Speed TV

The horizontal oscillator wouldn't
lock in, or come anywhere near it. Some
previous “technician” (Ha!) had tied
pins 5 and 2 of the GAL5 together!
Apparently this brought the oscillator
somewhere within range, but she sure
didn’t hold for long. Under the test
conditions shown in Fig. 1 (ringing

AT \STRAPPED OUT
6SN7-GT ¢
HORIZ 0SC 0047 cerl
R30I 47K }%2—
: R304
c267 $82k B20K |
18ppf | 210V |C268 120V <
Fr O C28 $R326
HORIZ K ‘5’(%@
PHESE | | —4v DRIVE
DET
_I._o33 8V 300V
R3%6 | raos

Fig. 1—Schematic of Du Mont RA-166
horizontal oscillator section.

Fig. 2—Waveform found on pin 2 and
pin 4 of Du Mont horizontal oscillator.
Looks as if there is something wrong
here, what? Too many wiggles for the
number of spikes!

coil strapped out, sync grounded), the
waveform shown in Fig. 2 was found
on pins 2 and 4 of the 6SN7 horizontal
oscillator. All de voltages were exactly
as shown on the schematic!

From the fact that the oscillator
would make a dual picture on the screen,
it was obviously running at exactly
half-speed (7875 cycles), but why?
Doesn’t it seem that a defective part
such as a leaky cabacitor or drifted
resistor anywhere in the waveshaping
circuits wounld affect the dc voltages?
—Jack Darr

Applied Voltage

Here is a simple series circuit.
Two voltmeters were hooked across
the cireuit and the readings shown were
obtained. What is the applied voltage
(E.)?—John M. Resch

)
25V
R3 R4
AN
san
R2<¢ R53I150
v
RI2200 R62350
»d
- et
4|---1}
Eqe?

What’s the Component?

An impoverished experimenter
owns only a voltohmmeter, no other test
equipment. He is about to check con-
tinuity on a valuable thermistor when
he recalls that if more than 2 volts are
applied the thermistor will burn out.
He does not know the battery voltages
used on the resistance ranges of the

www americanradiohistorv com

meter. Rather than open his meter, he
picks up a eommon electrical component
and with it determines whether it is
safe to apply the thermistor directly to
the meter leads. What is the com-
ponent? (It is not a resistor.) —Richard
P. Jones
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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 Sterco FM
Multiplex. Self-contained with Multiplex
7 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-41,818mo.............. $189.95

| i i i
L] T

== § WALKIE - TALKIE
. Superheterodyne re:

The World at your Fingertips—only $24.95
—Covers 140 kc to 18 mc in 4 bands to re-

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 103" W x 6}4” H x
6%" D. Available wal., mahog. or unfin.
............................ from $17.50

ceive aircraft, broadcast, amateur, police,
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,

wWwWwW americanradiohistorvy com

Powerful SSB mobile AMATEUR
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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TUBE TESTERS AND MODERN

MARCH,

TWO NEW HEATHKIT

TUBE DATA SUBSCRIPTION SERVICE

TUBE CHECKER IT-21: Suc-
cessor to famcus Heathkit TC-3. Tests all
tube types including new compactron, nu-
vistor, novar and 10-pin types! Built-in roll
chart. Individuzl tube element switzhes. Tests
for quality, shortz, kakage, open elements
and continuity. $&4.€5

MUTUAL CONDUCTANCE TUBE TESTER TT-1A:
Deluxe tube testing Tacilities! Includes zdapter in lid for
testing new compactron, nuvistor, novar aad 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.
$149.95

ADAPTER KIT TTA-1-1: Converts earlier model TT-1 to
TT-1A. Consists of new cabinet lid, sockets and selector
switches and necessary tube test data. $14.95

z WORLD'S BIGGEST
“gnum c"“t

KIT CATALOG—FREE

Use the coupon opposite to send

different kits, with complete de-
scriptions, schematics, big
photographs, and full specifica-
tions. Send for yours now!

1962

foryour free copy of the new 1662
Heathkit catalog. It's the world's
biggest catalog devoted to elec-
tronic kits. 100 pages, over 250

NEW TUBE SUBSCRIPTION DATA SERVICE: Up-
to-date supplements or all new tube types will be auto-
matically mailed quarterly to all subscribers. New roll
chart mailed annually. A valuable service to past and pre-
sent Heathkit tube checker owners! State your tube checker
model upon cordering.

TC-3 series $1.50 per year, TT-1 series $2.50 per year.

HEATH COMPANY
b Benton Harbor 20, Michigan

[ Yes, send me my free 1952 Heathkit catalog

NAME

ADDRESS.

CITY, ZONE. STATE

Order direct by mail or see your Heathkit dealer.
Ship O Parcel Post ([ Express (0 C.0.D. O Best Way

Ordering instructions: Fill outthe arder blank. Include charges for parcel post
according to weighls shown. ®Express orders shipped delivery charges collect. All
prices F. O. B. Benton Harbor, Mich, A 20% deposit is required an all C.0.D.
orders. Prices subject 16 change without notice, Dealer and esport prices slightly
higher.

ITEM MOOEL NO. PRICE

WWW.americanradiohistorv.com
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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 o little and are no longer restricted to TV. Radio. audio and
industrial electronics problems are also grist for the mill. All letters get o 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.

HORIZONTAL BENDING CAN BE ONE OF
the'most annoying problems in TV serv-
ice. Of course, it can also be one of the
simplest. But if you've got a good-sized
bend in the picture, it’s usually easy to
track down.

You can use a scope to hunt for
this but, if there is a very definite,
permanent bend in the picture, you can
find it just about as quickly by using
the pattern on the sereen. You can do
it with a broadeast signal, but it’ll be
much easier if you use some kind of
fixed pattern, especially one with plenty
of vertical lines. They point up any
weaving or bending in the picture much
quicker than the moving pattern you’d
have with a program picture.

What causes this? Usually it’s ac
getting into the horizontal oscillator or
the horizontal afec. When you start
talking about ac getting into circuits,
you’ve got two kinds: 60 cycles and 120
cycles. We get 60-cycie feed from heat-
er—cathode leakage in tubes or by direct
leakage across a low-resistance path
somewhere in the circuit—grease
smears on a P-C board, carbonized paths
due to flash-overs, and that sort of thing.
We'll tell you about one real dandy
later. So the first thing to check here

would be all tubes associated with the
horizontal circuit—oscillator, sync or
even the output tube—by replacement.
If this doesn’t help, then start checking
for leakage paths.

The typical pattern of this kind of
trouble is shown in Fig. 1. This is
really a sort of mild case. Notice that
there is only one main pull in the pie-
ture—at the bottom. This can appear
at different locations up or down the
raster, though. It can be at the top or
middle. As long as there is only one
bend in the picture, expect 60-cycle
leakage.

Fig. 2 shows a much more severe
case. The strip across the upper half
of the picture is actually the vertical
blanking bar of our pattern generator,
so that there is really only a single
bend bar in this picture. Here the 60-
cycle feedback was so strong that it
upset the vertical sync too.

Incidentally, if you do suspect
leakage from adjacent parts in a P-C
chassis, try lifting or cutting one of the
suspected conductors, and replacing it
temporarily with a short piece of insu-
lated wire. If this clears up the trouble,
cut out the whole P-C conductor and
leave the wire in there.

Our other problem, 120-cycle leak-
age, is caused by insufficient capacitance
in the power supply B-plus filter. The
quickest way to catch this is to bridge
the filter capacitors with a good unit.
One of the little substitution boxes
made for just this purpose is very
handy.

Fig. 3 shows a typical 120-cycle
wiggle pattern. Note the double wiggles
in the pattern, one at the top and the
other at the bottom. This particular
one is rather unusual. Its cause was
120-cycle leakage into the horizontal
afc. (Possible because the voltage-
divider circuit used in this set returned
the afc to B-plus and so on.) At any
rate, this can be one of the easiest types
to fix. When a good capacitor is shunted
across the defective one, the picture
straightens up with an almost audible
snap. If you get a funny one, try
tracing around the B-plus network
with a low-capacitance probe and your
scope. Don’t overlook anything that you
see in the way of hash, whether it
happens to be 60 cycles, 120 cycles or
any other frequency. Anything unusual
floating around on B-plus lines usually
means trouble.

One case like this was very odd.
An early-model P-C set wouldn’t hold
horizontally unless it was left on for
at least an hour. In the shop, it worked
perfectly. After much testing and head
scratching, the trouble was found. Ac

leakage from a heater point with about

60—70 volts on it, into the afc diodes,
through moisture on the P-C board.
The trouble was cured by jumping the
ac voltage across the sensitive area, on
a piece of wire, and waterproofing the
P-C board more thoroughly.

Agc trouble

I've contrast control trouble with
a G-E 14T2. I can’t get anything but a
whiteout or a severe overload condition,
with complete loss of syne. If I dis-
connect the age and use a variable dc
bias, I can get either the overload or
a normal picture. I've checked out the
age circutt and 1t’s OK.

Voltage on the age wvaries from
—3.5 to more than —20. When it's
high, I get the whiteout. I7 I tuwrn the
contrast control to lower this megative

Fig. 1—A mild case of horizontal wig-
gles. This is caused by a 60-cyvele signal
as there is only one bend.

60

Fig. 2—Severe case of 60-cyvcle wiggles.

There is actually only one bend in this

picture. The stripe in the middle is the

vertical blanking bar. The 60-cyele sig-

nal was so strong that vertical sync was
upset too.

www.americanradiohistorv.com

Fig. 3—The two bends in this picture

indicate 120-cycle wiggle. It was caused

by leakage into the horizontal afe
circuit.

RADIO-ELECTRONICS
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1/26SL7-GT U

SYNC CLIPPER
voltaye, the voltage on the grid of the
sync clipper drops way down and the
overload shows wup. I'm not sure low
the age is obtained in this chassis, as
this is the first one I've ever seen with
the contrast control in the ayc line.—
B. L., Newark, N. J.

You’re in the right place. From
the symptoms, this would almost have
to be age trouble. Since you can go from
a whiteout to an overload you have
enough range on the control. But you
ought to have a pretty wide place in
the middle of the range where you can
get a good picture with good sound.
Your basic trouble here is not enough
range.

In this circuit, the contrast control
is actually a bias econtrol for rf and
video if stages. It acts as an age control
at the same time and has confused lots
of people, including me. The source of
the age in this circuit is the video
detector. The de voltage is taken off
between the detector output and the
video grid (Fig. 4).

The major trouble seems ta lie
around the sync clipper stage or the
syne amplifier/sync separator. As you
can see, the contrast control returns
directly to the grid of the sync clipper
stage. Since one of your symptoms is
a loss of syne, I'd go into that stage and
look around a little (Fig. 5). I'd say
that you’re going to find a leaky cou-
pling capacitor somewhere in there
upsetting the voltage relationship, pos-
sibly one of the two circled capacitors
in Fig. 5.

It wouldn’t hurt to check all the
plate resistors in those stages too. A
drift in value there would give you
trouble. Warm them with a soldering
iron and read the voltages. If you get a
change, replace the resistor.

Pix-tube conversion

I've an RCA KCS-34B chassis that
uses « 12LP} Linescope. I would like to
convert it to « 17-tnch kinescope. Is
this feasible and, if so, what would it
entail?—.J. C., Providence, R. I.

This particular chassis should be
convertible without too much trouble
if you use the right replacement tube.

MARCH, 1962

Fig. 4—The video
is the age souree

= in the G-E 14T2.

detector

Fig. 5—Age, contrast and
syne-clipper stages of

the G-E 14T2.

TO VIDEO_PET

1726SL7-GT
SYNC AMPL
5[ 1

1/26SL7-GT

B+ SYNC CLIPPER

Your original 12LP4 has a 54°
deflection angle and magnetic focus. If
you choose a new tube with a 70°
deflection angle, it will not be too hard
to change over. For example, the 17TBP4
1s a 70° tube, with magnetie focus, and
requires only 12,000 volts on the ultor.
By tuning up your horizontal output
system and getting maximum efficiency
out of it, you should be able to sweep
the new tube with the original parts;
there is not too much difference in the
deflection angle.

Be sure to replace the original
double-ion-trap magnet with a single-
magnet type. One of the adjustable
magnets made by Miller and others is
a good bet here. Adjust for maximum
brightness, refocus, then readjust the
beam bender.

Tuner replacement

I've a Stromberg-Carlson model |

KV 22A that has a combination vhf/uhf
tuner. I wish to replace it with a
Standard Coil Guided-Grid tuner, GG
4220. I have no need for the uhf facili-
ties. How do I connect the new tuner
into the set, and what steps are neces-
sary to align 1t to the circuit? What
B-plus voltage do I need?—F. O. New
York, N. Y.

This should be reasonably simple, |
aside from the purely mechanical diffi- |
culties you'll find in mounting any kind
of replacement tuner. The present if
coil in the tuner is aligned at 45.75 me.
The output if coil in the Standard Coil
tuner is aligned at 43.5 me. This is
specified in the installation instructions
you’ll get with the new tuner.

To align the new tuner after in-
stallation, tune in a picture and check
response of both sound and picture.
if a sweep generator and scope are
available, run a curve on the if re-
sponse, feeding the signal into a split
(ungrounded) tube shield slipped over
the mixer tube. Your present second
video if transformer is aligned at 43.5
me, so I would suggest aligning the
tuner if output coil for the frequency 1
specified for the original, 45.75 me. It [
will reach this frequency with ease;
run the siug ouiward. Set the if re-
sponse curve to place the 45.75-me |

www americanradiohistorvy com

" NOW with
DUAL-BAND
CIRCUIT

wamns of radar traffic zenes
 ...promotes safe driving

Ingenious miniature micro-wave detector
gives advance warning of radar-con-
trolled speed and danger zones within
monitor range. New DUAL-BAND cir-
cuit detects a/l commonly used police
radar speed meters and traflic control
devices.

When triggered by a radar signal,
Sentry emits an audible warning . . .
- alerts you instantly to check your spced
before entering radar-timed speed zones

jor dangerous areas protected by radar-

operated signal lights,

Miniaturized and completely transis-
torized, Radar Sentry requires no wires
or antenna . . . operates on a 1000-hour
mercury cell, sclf-testing battery. Fur-
nished with clip for sun visor mounting
and magnetic base for dashboard use.
Small, compact . . . will not obstruct
vision (4"W x 22" D x 3% ” H approx.)
Weight: 13 oz. Choice of Beige, Sap-
phire Blug, or Emerald Green to blend
with car interior.

NEW DUAL BAND MODEL

only $39.95 postpaid

Send check, money order, or charge to your Diners’
Club accoumt (give card number and signature).
Specify color wanted.

*Patent Pending

MONEY BACK GUARANTEE
Return in 10 days if not satisfied.

RADATRON, INC., 7 formwania

61


www.americanradiohistory.com

marker approximately 50% down on
the high-frequency side of the curve.
If the rest of the if’s are still in align-
ment, this should amount to only a
touchup job.

As to the voltages, use 125 for
the mixer, as before. The dropping re-
sistor for the rf amplifier plate might
be increased from 3,300 to about 10,000
ohms at 1 watt. The voltages required
for the tuner will also be specified in
the installation instructions and serv-
ice data you’ll get with it. It would be
a good idea to replace the .004-uf by-
pass capacitor that follows the dropping
resistor, in case it is leaky.

No video or horizontal hold

I've a G-E 17T20, the U-series on
the bench with no horizontal hold and
no video to speak of. The voltages are
all off around the video amplifier. I get
only about 40 volts on the plate and 115
on the screen.—W. H., Irving, Tex.

You’ve an unusual combination of
troubles here, I think. But it has
happened to me on this same chassis.
The 4,000-ohm video amplifier plate
resistor is open and the 0.1-uf video
coupling capacitor is shorted (Fig. 6).
There are other possibilities, of course,
such as the 4,000-ohm resistor being
away above normal value, but the
symptoms indicate this double trouble.

LEAKY

12BY7
VIDEO
OUTPUT

TAKEOFF BRIGHTNESS |

1S5y -

OPEN OR
INCREASED
IN VALUE

Y2s0v
Fig. 6—Double trouble causes loss of
video and sync as well as low plate
voltage.

Check it and find out which it is. In this
case, your ‘“plate voltage” is leaking
through from the brightness control.
The horizontal hold action is bad be-
cause of the loss of sync caused by the
very low video level.

Horizontal instability

Because of my big mouth I'm in
trouble! I said I'd fix this set! It is
very unstable horizontally, with double
mages on some channels and Christmas
trees on others—H. P., Orchard Lake,
Mich.

Your horizontal trouble is caused
by a feedback voltage from somewhere
—power supply or the vertical oscilla-
tor—getting into the horizontal afe.
Check all B-plus lines around the hori-
zontal oscillator with a scope, then run
a complete readjustment on it.

Also, check electrolytics in the
power supply, especially the output and
boost filters. END
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EQUIPMENT REPORT

flyback
& yoke
checker

Portable transistorized tester

spots bad (lybacks and yokes in a hurry

By WAYNE LEMONS

QUITE A LOT OF RATHER UNUSUAI CIR-
cuitry is incorporated in this DOSS
model D150 checker. It has a transis-
torized power supply, two relaxation
oscillators, keyed damped-wave read-
out, and a unique neon bridge null indi-
cator called a “Neon-O-Meter” that is
almost a story in itself.
The power supply delivers about
100 volts negative, measured at the
output of silicon diode D1 in Fig. 1. The
frequency of the power oscillator cir-
cuit is approximately 15,000 cycles.
C1 filters the ripple from the output.
A relaxation oscillator—R10, C8, and
NE3—is used to pulse the inductance
under test. This pulsing causes the
inductance to “ring” producing a
damped wave as in Fig. 2-a if the
inductor is good. A method of reading
the damped wave output will give a
good indication of the condition of the
inductor. But since a partially shorted
inductor will often ring for a cycle or
two after being excited by a strong
pulse, Fig. 2-b, it is essential that the

readout circuit does not respond to the
initial pulse nor for an instant there-
after.

Arranged in the common end of
NE3 is an RC network made up of R8
and C4 (flyback test). So when NE3
fires, a negative voltage is established
on its lower side. This back-biases
(keys) D2 to prevent a read-out volt-
age of the initial pulse and the first
few cycles of the damped wave. When
the back bias decays to a low value, the
damped wave is rectified by D2. This
charges C5 in a positive direction and

'NO READ-OUT  READ-OUT NO READ-OUT_ READ-OUT

n |

a b

Fig. 2—Wave patterns produced by
pulsing good (a) and defective (b) coil.
By damping out the beginning of the
wave, errors in readont are eliminated.

T C8H5|O;.L;.d i ._)
BLOCKING RIOQ  4.7MEG NE-2(3) = " Jf;
e 4 { .0015 T Sl

i VWA J _INE3 28

D! CI'LOI RI- NEJ NE2 ot Re  £|¥

I R2 S 22 MEG T (9 2|2 510uut
T = 10015 2
N =

R4 ve
\ 5K 470K .0l = Rg
=3v QoK SAD- 330K X
- — 3
51 $zERo | [ 600D T i) PS5 Hl | Lo
ton- TADS = R7SIMEG = 52 i
‘E,m##' OFF = 27K

R8
SELECTED VALUE YOKE SENSITIVITY

Fig. 1—Complete circuit of the Doss D-150 flyback and yoke checker.
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All coirponents are fastened 1o the front panel.

the resultant voltage is fed to V2's
base through RT7.

Keying the circuit this way adds
to the sensitivity of the instrument
since wide ranges of inductance are
pretty well equalized and there is not
much variation in where the coop read-
ing occurs on the dial with either
high o1 low inductances. A 330,000-ohm
resistor (R6) is placed across the wind-
ing to further equsalize the read-out.

If the inductance has a shorted
turn, the damped wave is short or non-
existent. Therefore the keyed circuit
will have nothing to rectify and no
charge will be developed on C5.

The readout circuit

R1, NE1, NE2 and C9 constitute
another 60-cycle (approximate) relaxa-
tion oscillator, but this oscillator has
an entirely different purpose. But first
let’s look at the overall readout eir-
cuitry.

Note that the bottom end of NE1
is tied to the collector of transistor V2

which in turn is tied to —100 volts
through a 22-megohm resistor (R2).
The hottom end of NE2 is tied to

ground. The exact ionization point of
NE-2 neons varies as much as 10 to 15
volts. This faet is used here. A lamp
with an ionization voltage about 3
volts less than NE2 is used for NE1.
With V2 forward biased (negative on
base) the collector voltage is almost
zero because of the drop through R2
and the neon with the lowest ionization

D DOSS

Fig. 3—Compare each half of deflection

yoke for identical readings. They will

nol be the same if either half has a
defect.
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point (NE1) will fire. When it fives,
the voltage drop across R1 prevents
NE2 from firing.

However, as the main dial of the
bridge (R4) is adjusted to provide a
zero or slightly positive voltage to V2’s
hase, the transistor is cut off and the
collector voltage rises to about 10 to
15 volts negative. This lowers the volt-
age across NE1 and turns NE1 off and
NE?2 on. But this is only because of the
60-cycle relaxation oscillation.

Since NE1 (or NE2) is being
turred off and on about 60 times a
second, the neon with the most voltage
across it will ionize and ‘“lock out” the
other one because of the voltage drop
across R1. If it were not for the relaxa-
tion oscillation, however, NE1 would
jonize (with zero transistor collector
voltage) and would not relinquish its
hold on the circuit unless the voltage
across it were lowered enough to com-
pletely extinguish it. With this cireuit,
the lamps switeh with less than a half
volt change in collector voltage at the
critical crossover point. Therefore. it
can be used as a bridge null indication.

NE1, NE2 and V2 are selected
as a group in production.

A positive voltage developed by
the charge on C5 will bias V2 to cutoff
and R4, the bridge dial will have to be
rotated up into the coop part of the
scale in order to again balance the
bridge. If, however, there is no recti-
fied voltage through R7, the bridge will
balance in the BAD part of the scale.

Yoke test

The same test eircuit is used ex-
cept that the keying signal is unneces-
sary because comparative inductance
readings are made. (A keying resistor
is used but only as a convenient means
of adjusting the yoke sensitivity meas-
urement).

Yoke windings are measured sep-
arately. If you are measuring a hovri-
zontal yoke, you measure one half and
then compare with the other half (Fig.
3). The two sides should be identical.
This comparative test is a good one
since the instrument does not have to
be calibrated for different yoke induct-
ances. Also, it is almost impossible
for a yoke to develop an identical fault
in each half of the winding. END
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NEW..REVISED...
ENLARGED...
UPDATED...

the all-time best seller
JOHN T. FRYE’S

BASIC RADIO COURSE

(SECOND =DITHON)

Gernsback Library Book No. 104—224 rages
Paper covered edition $4.1Q¢ Cloth baurc $5.75
The original edition soid out completely
through eight reprints! Now—in answer to
popular demand—here’s a new edit:on—com-
pletely updated — all absolete material
dropped—everything new included The au-
thor's free-wheeling lzarninz-can-be-fun ap-
proach is retained of coursz. He proves his
point as he leads you with fr2quert chuckles
from the basics of the electron theory right
up to advanced servic:ng tezhniques.

This is required reading for any beginner,
istudent or anyone plarning a career in elec-
tronics. And it’s a mighty handy refresher to
have around for any ‘echnician—no matter
how long he's been behind abench.

'Some of the contents

Electron theory « Ohm’s Law and the resistor
* Inductiom » Capacitance = Reactance, im-
pedance and phase - Resonance « Transform-
ers * Vacuum tubes « Powes supply » Sound
and speakers « Amplitiers = Demodulation-
Selectivity « Converter stage - Qscillators
» Signals in space * Transistor radios « in-
struments-and tools * Servicing techaiques.

About the author

Everybody knows Johr T. Frye. Ttis techni-
cian’s technician conducts regular depart-
ments in two -electronics magazines and
contributes often to many athers including
Radio-Electronics. His impressive knowledge
and genial nature are reflected on every
page he writes.

On sale now at ycur distributor—or

MAIL THIS COUPOR TODAY

GERNSBACK LIBRARY INC., Dept. 32
154 west 14th St., New York 11, K. Y.
Send me the revised edition of

BASIC RADIO COURSE

[J Cloth bound $5.75 [ Paper cover $4.10
Remittance enclosed. Send book postpaid.

Name
Street.
City

Zone___State
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Profiles in Electronic Engineering Technology

Will you have a rewarding
career, like Richard S. Conway?
Or will you never get beyond
a routine job? It’s up to you.

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

This excitement may have led you to a job 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 opportunity,” how is this
possible? No question about it, electronics offers many
opportunities, 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 education doesn’t
advance. Even men with intensive military technical
training find their careers can be limited in civilian
electronics.

ZLECTROMICS KNOWLEDGE YOU CAN USE. CRzZI Mome Stuay
preparator gives R. S. Conway the technical background & meal with Eng-
aeers as Supervisor, ectronic Test Deot., Wiwocx Electric Ce.

ADVANCED TECHNICAL KNOWLEDGE IS THE KEY tc success in
electronics. If you 1av:= a practical knowledge of current engineer-
iz devzlopments, f you understand ““aay’’ as well as “how,”
=cu have what emaloy=ars want and pay for. With suzh qualifica-
tions, ¥ou can exp23rs 10 move ahead,

CREI OFFERS YOU, for scudy at home, a complete program in elec-
tron.c engineering technology designed to prepare you for a
rewardiag, well-paying career in electronics. CREI equips you
with a Jractical worzing knowledze of advanced and up-to-date
electronic developments that will pat you ¢a the level of apecializa-
ticn where men are mcst in demand.

CREI MEN LIKE RICHARD S. CONWAY hold positions as associate
engineers, engineer ng aides, field engineers, project eegineers anc
tzchnical representatives. They wcrk in every area of edectronics,
frem menufacturing to research.

WHEN YOU ENROLL IN A CREI HOME STUDY PROGRAM,
you study courses to waich a rumber of tnday’s leading engineers
amd scient.sts have made substential cortributioni. You are
puided and assisted 5y CREI s staff of experienced instructors
You stuly texts that are specif cally prepared for heme study use
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. . s
EMPLOYERS GIVE YOU SPECIAL CONSIDERATION for advancement

with CREI Home Study preparation. Quality Control Manager Ray V.
Smith of Wiicox Electric Co. explains this to CREI clumnus Conway.

PREPARE FOR A SECURE FUTURE in electranics with a CREI Home
Stuay Program. Richard Conway Is shown relazing in his yard with his
childrer.. CRE! helped further his career, increase his income.

INCREASE YOUR PROFESSIONAL STANDING. A CREI Home Study
Program helps you gain new authority and respect. Examining ¢ complex
instailation with Conway is R. M. Soldanels, a technician at Wilcox Electric
Co. who is cerrendly studying a CREI Program at home.

Through CREI, you have a choice of programs covering every
field of electronics:

RADAR o COMPUTERS ¢ SERVOMECHANISMS ¢ INSTRUMENTATION o
AERONAUTICAL AND NAVIGATIONAL » COMMUNICATIONS « TELEVISION
« AUTOMATION AND INDUSTRIAL ENGINEERING TECHNOLOGY «
NUCLEAR ENGINEERING TECHNOLOGY

Programs dare available for men, such as engineers, who already
have extensive technical knowledge, as well as for men with
fimited technical training or experience.

THE HIGH CALIBRE OF A CRElI HOME STLDY EDUCATION is
attested to by America’s biggest corporations, where CREI
students and alumni attain positions ranging from engineering
technicians to engineers to tor officials. Such companies are
National Broadcasting Company, Pan American Airways, Federal
Electric Corparation, The Martin Company, Northwest Tele-
phone Compeany, Mackay Radic, Florida Power and Light and
many others. They not only recognize CREI Eome Study educa-
tional qualifications but ofter pay all or part of CREI tuition
for their employzes.

CREI HOME STUDY PROGRAMS are the product of 35 years of
experience. Each program hass been developed with the same

YOUR WHOLE FAMILY SHARES YOUR SUCCESS. Living is better for
everyone when you get promotizns and advancements through CREI Home
Stucy. Above, Mrs. Conway and Pheir two children, Cynthie ard David,
share Richard Conway’s success.

painstzking 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 leading
aviation and electronics companies. For ihose who can attend
classes in person, CREI mainlaing a Residence School in Wash-
ingtan, D. C,

YOU CAN QUALIFY for a CREI Program, if you have basic
knowledge of radio or electromics and are a high school graduate
or the 2quivalent. If you meet fhese qualifications, wrize for FREE
58-page book describing CREI Programs and career opportunities
in savanced electronic engineering technology. Use coupon
prcvidad, or write to:

A A " The Capitol Radio Engineering Instifute
Y ' Dept 1435-K 3224 Sixteenth St., N.W.
ey o Washingion 10, D.C. 20
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ermistors in Industry

What is a thermistor?
How does it work?
How is it used?

GRADE |
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Fig. 1 — Temperature—resisiance
values of 1wo grades of G-E ther-
mistors compared to a representa-
tive metal.
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Fig. 2—Static thermistor echaracteris-
tics. Numbers along curve represent
temperature.
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Thermistors come in a variety of sizes and shapes.

By TOM JASKI

The name thermistor usually brings
up an image of small beads used for
temperature compensation in transistor
circuits, or as sensitive temperature de-
tectors. These are only two of hundreds
of applications. Thermistors can com-
pensate for changes in gain, frequency
or resistance; can be used to telemeter
pressure, temperature and other in-
formation. Still other uses will be
covered here.

First, what are thermistors? They
are special resistors with Dbuilt-in
temperature—resistance characteristics.
Sometimes these are positive—when the
temperature increases, the resistance
increases sharply. More often, they
have negative temperature coefficients.
When the temperature increases, their
resistance decreases. The change of re-
sistance with change in temperature is
accurately controlled during the manu-
facturing process.

Most modern thermistors are made
of sintered ceramic material, with leads
inserted or silver contacts applied to
the surface. Their shape varies from
almost microscopically small beads to
large thick washer and tubular shapes.
The Globar resistor in your series-
string TV set is also a thermistor. It
prevents application of full line voltage
to cold tube heaters. As the current
flows through this globar, its tempera-
ture increases, lowering its resistance
and finally allowing full heater voltage
in the tubes.

Thermistors are made by extruding
small blobs of a pastelike material into
the desirved shapes and then sintering
at high temperatures. The paste con-
sists of several metallic oxides and a
binder. The sintering takes place under
rigidly controlled atmospheric condi-
tions. The resulting ceramic material
can be classified as a semiconductor.

The composition of the paste deter-
mines the temperature characteristics
of the thermistors. The thermistor ma-
terials most often used are oxides of
manganese, nickel and cobalt. Uranium
oxide has been used, as have the oxides

www.americanradiohistorv.com

7/

Carborundum Co.

of tin, copper, titanium, magnesium and
iron.

Some thermistors have built-in heater
wires, and are used to measure current
through the heater by checking the re-
sistance of the ceramic bead. Others
have the bead sealed in a glass cover-
ing, and some have been mounted in
specially constructed quartz bulbs for
use in pyrometry (measuring heat at
a distance). They can be as large as
a half dollar or as small or smaller
than the dot over the i on this printed
page.

Not only the specially sintered oxide
combinations show thermistorlike qual-
ities. Many other known substances also
have peculiar temperature-resistance
characteristies.

Such common chemicals as sulfurie
acid, hydrochlorie acid, cuprous chloride
and ethyl aleohol show a drastic resist-
ance change with increasing tempera-
ture. All these substances have negative
temperature coefficients. Stable thermis-
tors were made from them at the Na-
tional Bureau of Standards by adding
gelatin and waterglass.

Thermistor characteristics

Fig. 1 shows typical characteristics
of the ceramic type of thermistor mate-
rial as compared with platinum wire,
a metal with a very low temperature
coefficient. The characteristic in Fig. 1
is nonlinear.

Just like other nonlinear devices,
thermistors are considered in terms of
static and dynamic characteristics. Fig.
2 shows a typical static thermistor
characteristic—the voltage—current
curve. Note that at first current in-
creases with increasing voltage and,
apart from the fact that the curve is
not exactly linear, the thermistor almost
follows Ohm’s law. At the top of the
curve, the so-called “self-heat” point is
reached. This is where the nonlinear
traits begin to be useful. The self-heat
point is where the thermistor stabilizes
with minimum current. After this point
is reached, more current will flow even
though the voltage across the thermis-
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Fig. 3—Dynamic
teristics.

tor decreases—the negative temperature
coefficient is now operating.

As the name implies, static charac-
teristics deal with steady-state condi-
tions in which the parameters do not
vary. In using thermistors we may have
to deal more often with dynamic char-
acteristics. For example, the change
of current with applied voltage in
terms of time. Fig. 3 shows a typical
dynamic thermistor characteristic. The
curves are for the same thermistor,
but with different applied voltages and
loads (in series with the thermistor).
From this set of curves we can note one
important fact about thermistors—it
takes time to heat a thermistor. How
much time depends on the material
from which it is made, the material
surrounding the thermistor bead and,
most of all, the size of the bead. On
the other hand, we must also consider
the dissipation ecapabilities of the
thermistor. The larger the thermistor,
generally the more wattage the device
can handle.

Since thermistor characteristics deal
with current and voltage, factors which
can give us a measure of resistance as
well as power, the characteristic curves
for thermistors look like those in Fig. 4.
They show voltage, current, resistance
and power. These curves say nothing
about time, and for this another curve
must be given, similar to those in Fig. 3.

Where thermistors are used

Thermistor applications could be a
long story, but a few examples will
illustrate the versatility of these little
gadgets. Fig. 5 shows typieal uses in
transistor ecircuits. In Fig. 5-a the
thermistor compensates for loss of gain
with a rise in temperature. Obviously
the thermistor must be placed so its
temperature rises with the transistor’s,
thus lowering its resistance and com-
pensating for the loss in transistor
gain. Proper transistor selection can
produce very close gain control with
temperature.

Fig. 5-b shows a thermistor regulat-
ing the output of a de amplifier, by
controlling the output transistor bias.
In Fig. 5-¢ the operating point of the
transistor changes with a change in

70

Fig. 4—From thermistor curves we can read resistance as well as power dis-
sipation. Area to the left of and above curves is excessive dissipation. Note
that a lincar resistance would follow the diagonal.
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To allow engineers to experiment with new applications for thermistors, many
companies sell experimental kits like this one.

ouTPUT
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Fig. 5—Typical applications of ther-
mistors in transistor circuits to com-
pensate for temperature-caused
changes in transistor charaecteristies.
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temperature, and Fig. 5-d is a fairly ]

familiar civeuit for stabilizing a push-
pull output circuit. In this circuit the
thermistor holds the idling current of
the transistors constant with changes
in temperature.

Another interesting way to use ther-
mistors for temperature compensation
is to select one which has exactly the
opposite characteristic of, say, copper
wire over a certain operating range.
Thus the current through a coil of
copper wire can be kept constant. Pre-
cision circuits are often set up in this
manner, making them relatively insensi-
tive to temperature changes. Or we can
use thermistors anotner way, seemingly
creating more circuit differences. Fig. 6
is a circuit diagram of an expanded-
scale meter. This is done with voltage-
dependent resistors (VDR’s). These are
resistors which decrease in resistance
with an increase in applied voltage.

VDR’s have one problem. They have
a relatively large negative temperature
coefficient. To compensate for this, the
meter circuit must also be shunted by
something with a negative temperature
coeflicient. For this reason the circuit
has carbon resistors in series with ther-
mistors. The thermistors are selected
so that, in combination with the carbon-
resistor shunts, they make up exactly
for the changes in VDR’s caused by
variations in ambient temperature. Fig.
7 shows an opposite application, how
a thermistor is used in the Simpson
thermometer to make the instrument
insensitive to ambient temperature
changes. A second thermistor is in the
meter circuit while the other thermistor
does the job in the bridge circuit, thus
maintaining meter sensitivity and accu-
racy.

One very common thermistor applica-
tion is as the temperature-sensing ele-
ment for recording temperature. Here
the thermistor can be used directly in a
bridge circuit, and can be read with
great accuracy. Temperature changes
involve the exchange of energy. This
is a form of electromagnetic radiation.
Infrared, heat radiated by a glowing
body, is also electromagnetic radiation.
It has the same characteristics as radio
waves or visible light, but at another
part of the frequency spectrum. Thus
thermistors can also be used to measure
energy at other portions of the electro-
magnetic spectrum, since they are not
at all frequency-sensitive. For example,
thermistors are used as power trans-
ducers in microwave circuits. For this
purpose, a thermistor is mounted inside
waveguides and special coaxial mounts.
1t is then connected to a sensitive power
bridge, basically =z
Wheatstone bridge ecircuit, which accu-
rately measures the change of resist-
ance in the thermistor with impinging
rf energy.

All the examples cited so far deal
with energy absorption by the ther-
mistor. But we can also use them in
another fashion, by measuring the loss
of energy of the thermistor body. Thus
a thermistor suspended in an air or
gas stream whose temperature and
humidity is known will tell us how fast
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New society attracts

‘more than 4000 kit builders

in less than 3 months

Charter Membership Invitation extended to April 30, 1962

nnouncement of the new R-A-E Society

has received overwhelming response.
Charter Membership applications from kit-
building enthusiasts are pouring in from every
section of the Country. Long-time kit-builders,
new kit-buildets, and will-be kit-builders are
as one in applauding the R-A-E Society idea
for people interested in building radio, audio,
electronic kits. The Society will help you, too,
to derive more enjoyment and satisfaction from
this fascinating hobby, and show you how to
achieve the best performance possible from
kits you build.

KIT ENTHUSIASYS CITE
R-A-E SOCIETY BENEFITS

Many letters accompanying applications cite

the various bencfits offered by the Society as

reasons for seeking membership. Most often

mentioned:
1. The R-A'E Quarterly Journal received
the greatest number of mentions as the
only publication devoted exclusively to
kits and kit-building. (No music articles,
no record reviews)
2. The Advance-Test Panels excited in-
terest with the plan to havé members pre-
test newly-designed R-A-E kits before
they are marketed and, in so doing, receive
the kits absolutely free.
3. The Members’ Roundtable and other
departments of the Journal devoted to
members’ correspondence, brought favor-
able .comment as an opportunity to
exchange ideas and experiences, opinions
and recommendations, to help others, and
to learn from them.

One applicant summed it up: “This looks

like the best $1 investment I ever made.”

R'A‘E QUARTERLY JOURNAL

Milton B. Sleeper, noted figure in electronics
and Chairman of the R-A'E Society, heads the
editorial staff of the Society’s Journal. This
unique publication, elaborately illustrated and
printed on fine paper, will cover new R-A-E
stereo and mono kit designs, new kit-building
ideas, high-quality installations from the
simplest to the most complete, recording tech-
niques, and maintenance and testing methods,
with articles on improving reproduction from
records, tape, multiplex FM, and TV sound,

The Journal will include an “I Think” des
partment where members will air their ideag
as to what they would like or don’t like in
kit designs, circuits, and methods of assembly,
“Notes and Comments” will contain news and
criticism related to radio, audio, and electronics.
Use of the “Buy, Sell, and Swap” section will
be available to members without charge.

The wide spread of authoritative, reliable
information in the Journal, planned for be-
ginners as well as advanced enthusiasts, is not
available from any other source.

YOU CAN'T BUY COPIES OF THE JOURNAL

Only members of the Society will receive the
R-AE Journal. The $1 annual membership
dues will entitle you to receive four issues free
of charge as one of the benefits of membership.
No copies can be bought anywhere.

WWW.americanradiohistorv.com

At this writing, the first 1062 issue is being
completed, and will be teady for mailing to
Society members soon after this advertisement
appears. Among the equipment articles are:

Simplified, Modular-Type Stereo FM Tuner
Electronic Network Improves Any System
New Concepts of Kit Design

A Mono Preamp You Can Convert to Stereo
36 Plans for High-Quality Installations

In addition, the first 1962 issue of the Quar-
terly Journal will contain important, advance
information about new kits of revolutionary
design by R-A-E Equipment, Inc.

ADVANCE-TEST PANELS

Many comments indicate that this is one of the
most original ideas ever adopted for pre-testing
new products. Kits intended for kit-builders
will now represent the kit-builders’ point of
view, with design techniques based on kit-
builders’ experiences.

Before any new R'A-E kit is finalized, ten
prototypes will be first tested by an Advance-
Test Panel comprised of 10 Society members.
Each will receive a kit to assemble, and will
report his findings to the Society. The com-
pleted kit will then become his property at
no cost to him. All members may qualify for
the Advance-Test Panels. A new Panel will be
chosen for each new kit to be pre-tested; no
member will serve twice,

CHARTER MEMBERSHIP OFFER
EXTENDED TO APRIL 30, 1962

Because response has been $0 much greater
than anticipated, the cutoff date for Charter
Membership has been extended. By sending
$1 for your first-year dues before April 30,
1962, you can still become a Charter Member.
This will entitle you to receive the quarterly
issues of the Journal; to qualify for an Ad-
vance-Test Panel; to receive advance informa-
tion on new R-A‘E kits, and to participate in
all other activities announced in the Journal.

MAIL YOUR APPLICATION NOW:

Use the coupon below or your own stationery.

R-A‘E SOCIETY

(sponsored by R-A-E

Equipment, Inc.)

First Bank Building
arrington, Mass.

Great

Yes, | want to participate in the R:A-E Society’s
activities. | enclose $1 as my Charter Member-
ship dues for one year. | understand that | will
receive a Charter Membership Card, the Quarter.
ly Journal issues for one year, and will qualify
to serve on the Advance-Test Panel.

Name

Street .

City & Zone ....ccccvvveecevenns

I understand that | am not required to purchase

any R-A-E kits to enjoy membership privileges.

I am a [J Beginner [J Experienced kit-builder
O Advanced

UNCONDITIONAL MONEY-BACK GUARANTEE
If | am not completely satisfied after | receive
and examine my first issue of the Quarterly
Journal, my money will be refunded promptly
on request. No extra charge outside the USA.

TEURREONN.1 1.1 -
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VOLTAGE DEPENDENT RESISTORS
Vg ¥ /\

CARBON RESISTORS

1

NEG TEMPERATURE COEFFICIENT THERMISTORS-
Fig. 6—How thermisiors can be used
to expand a voltmeter scale.
the thermistor is cooling. From this the
velocity of the stream can be deter-
mined. This principle is used in ane-
mometers (wind-strength indicators),
and gas and liquid flow meters.

It is also used in gas analyzers. When
the gas streams past the thermistor,
its cooling effects depend on the compo-
sition of the gas. For example, certain
hydrocarbons such as gasoline have a
stronger cooling effect than air (as you
well know, if you’ve ever spilled gas or
alcohol on your hand). Thus by calibrat-
ing a thermistor instrument for air, and
then sucking through an air mixture
(with temperature known or compen-
sated for), we can with fair accuracy
detect the presence of gasoline or other
vapors and gases. The cooling effects
of various substances differ widely
enough so that, if we know approx-
imately what to expect, we can detect
their presence quite well. However, in
a mixture of many gases (which is
not really a logical occurrence in indus-

METER
MOVEMENT.

try) the instrument could be con-
founded.

Two thermistors in a bridge circuit
can form a humidity meter if one of
them is enveloped in a sheath which
absorbs water from a reservoir. At each
temperature the difference in cooling
effect of the surrounding air on the wet
and dry thermistors (analogous here to
wet- and dry-bulb thermometers) indi-
cates humidity. Naturally, the wet
thermistor has 100% humidity.

Thermistors can be used as time
delays too. In series with a relay coil,
the thermistor can block current
through the coil until it reaches the
self-heat point. Then its vresistance
drops enough to allow energizing cur-
rent to flow through the relay.

Thermistors are also used as tem-
perature modulators for telemetering
transmitters. Our satellites and rockets
use many thermistors for temperature
indication. A thermistor can vary the
frequency of an R-C oscillator, which
then modulates the transmitter carrier.
Thermistors in very simple FM trans-
mitter circuits ean vary the carrier
frequency divectly. In oscillators, ther-
mistors are used to remove higher
harmonies or rounding off the wave-
form. Any peaks of energy are absorbed
by the thermistor which more or less
promptly (depending on the time con-
stant) lowers its resistance, thus shunt-
ing the energy. This application is gen-
erally limited to very low frequencies,
since thermistors have a relatively long
time constant.

When we mention time constant, two

Simpson
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Fig. 7—Thermistors are used in ae-
curate instruments to compensate for
ambient temperature changes.

types must be considered. The first is
the time required to raise the tempera-
ture, at its rated dissipation, 1° above
a previous temperature. This is called
a dissipation time constant. Then theve
is the thermal time constant, which is
the time required for the thermistor
to cool, in an open circuit, from 100°C
to a specific temperature which varies
somewhat with the manufacturer. Dis-
sipation constant may also be listed as
the amount of power required to raise
the thermistor 1°C.

FOR SHARPEST, CLEAREST VOICE TRANSMISSION
WITH ANY CITIZENS BAND TRANSCEIVERS, SPECIFY

THE TURNER 350C

Even the best citizens band equipment is no better than the microphone
it uses. That's why more Turner 350C microphones are used as original

equipment in CB than any other. That's why it will pay you to specify

the Turner 350C when you buy CB equipment or replace your microphone.
@ The 350C is furnished with an 11" retracted (five foot extended) coiled
cord. Hanger button and standard dash bracket are included for mobile rig
mounting. Response: 80 to 7000 cps. Output: —54 db. Net price: $10.08
B See Turner microphones at your electronic parts distributor.or write for
complete information and the name of your nearest Turner distributor.

TURNER 254C FOR BASE STATION

Desk type ceramic mike operates by a touch

bar off-on switch and lever lock on-off switch.
Response: 80-7000 cps. Output: —54 db. Net

price: $14.10.
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933 17th Street NE,
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Two views of a G-E industrial type
thermistor.

Here we have listed only a few
thermistor applications. There are
many more. Some are used every day—
for example, protective elements in TV
sets and other appliances. They also
serve as detectors in fire-alarm sys-
tems, voltage regulators, overvoltage
and overload protectors, volume limit-
ers, automatic temperature controls,
refrigeration controls, surge suppres-
sors, and remote-control switches.

Here is a brief list of manufacturers
who can furnish additional information
on thermistors:

General Electric Co., Magnetic Materials Div., Ed-
nore, Mich.

Ferroxcube Corp. of America, Saugerties, N. Y.
Carborundum Co., Glebar plant, Niagara Falls,
N. Y

Walter Eidde & Co. Ine. 475 Main St., Belleville,
N. J. END
References
Hardy ard Emas, "'Thermistors in Transistor Circuits,”

Semiconductor Products, August 1960,

Becker, Grzen and Pearson, "Praperties and Uses of
Thermistors,"” Electrice!l Engineering, November
1946,

Smith, 'Thermistors,'’ Rzview of Scientific Instru-
ments, September 1949,

: E ? February
What S Your e Solutions

Sitmple(?) Ac Problem

This looks like a deceptively sim-
ple ac circuit problem, and it is, pro-
vided one keeps very strict account of
the signs or polarities of the four volt-
ages (voitages E, E: and the voltage
drops across R and Xc¢). The voltage
between points A and B is of course 100
X V2 = 141.42 volts. This voltage
drives a current through the series
connection of the resistor and the capac-
itor. Interchanging the two will, of
course, not change the voltage between
points A and B, and therefore the cur-
rent will also be the same. But the volt-
age between points D and G will be
141.42 for the connection shown, and
will be zero after the interchange!

The horizontal hash feeding back into
the power supply is upsetting the hori-
zontal hold action.

Forbidden Current
Path Answer

Service Stinker No. 3

Neither horizontal phase diode nor
horizontal oscillator is at fault! Look
at the picture. This is what a scope
will show you on the B-plus line! The
output electrolytic capacitor is open!

When the clapper is at the end of
its swing and completing the contact
through the lamp, the voltage and cur-
rent in the line are at zero and zbout to
reverse direction. Therefore, both ter-
minals of the lamp are at approximately
the same voltage and the lamp does not
light.

THE TURNER 254C

NEW BASE STATION MICROPHONE TO
IMPROVE CB PERFORMANCE

Mot getting the performance you'd like from your CB equipmeant?
The troublz could be in your presant base station mike. The Tumer
Model 254C is the ideal replacement—attractive, rugzed and well
kelow the price you might expect to pay. The Model 254C is a
oeramic microphone with on-cff push-to-talk and lock switch.
Durable gray hammertone finisn. Smooth respanse from 80 to
7,0C0O cps. Level: ~54 db. Cable is 7 feet long, s ngle conductor
shiz ded. Ecoanomy-priced at only $14.10 net.

FOR MORE INFORMATION WRITE:

THE

MARCH, 1942

MICROPHONE COMPANY

933 17th Street NE,
Cedar Rapids, lowa
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NEW
LIFE
for

By WALT WHEELOCK

CONVERT AN OPEN-BOX RADIO CABINET
into an acceptable speaker enclosure?
Yes, contrary to popular belief, it can
be done.

Many older radios enclosed in sturdy,
well constructed hardwood consoles are
still in use. Often they are treasured
as choice pieces of furniture. Almost
always the electronic circuit uses a
transformer power supply. General
design is stable and conservative.
Coupling and bypass capacitors are
unfortunately designed for limited fre-
quency response, and filter-capacitor
design is no better than necessary for
such response. Since it will be advisable
to replace these capacitors anyway,
response may be improved and, by
using filter capacitors
larger than the originals, the increased
hum hazard may be eliminated. This
will then justify a higher-quality
speaker of modern construction.

It is evident that the console cannot
accommodate a horn no matter how
skillfully it is folded, bent or twisted.
A Dbass-reflex enclosure requires a
nicety of balance between enclosure
volume, speaker resonance and port
size that may be difficult to attain. An
infinite baffle might be constructed, but
usually the volume available is much
less than desirable. Quite a bit of the
possible low-frequency response may
also be lost. But if we substitute
acoustical resistance for physical space,
a much smaller volume will do. For
example, if the rear of the speaker
cone works into a limited space and
that space is coupled to an acoustical
sink which kills the back wave, the old
radio console will satisfactorily house
a new speaker. One such design is that
of Hartley’s Boffle, described in RaD10-
ELECTRONIES, February, 1956.

Before attempting such treatment,
check to make sure that the cabinet is
constructed of wood, at least %% inch

74

many times

Bofflize the speaker compartment

-

thick. Luckily, fiberboard imprinted
with a woodlike pattern was not used
in these older cabinets. Examine all
joints; they must be tight. If necessary,
reglue and screw, adding additional
corner blocks where needed. Also add
corner blocks to support a tight-fitting
back panel. If doubtful about vibra-
tions occurring in certain areas, coat
them with automotive fender under-
seal or roof mastic containing asbestos

> (nea A"

Details of the acoustical sink.

www.americanradiohistorv.com

to improve fidelity

CONSOLE
RADIOS

fiber. These substances are acoustically
dead and also are an excellent material
for cementing rug padding or other
sound-absorbing materials to the en-
closure walls.

The acoustical sink consists of a
series of rug-padding baffles spaced
about 1% inches apart. The first baffle
(the one nearest the speaker) should
have an opening approximately equal
to or slightly smaller than the effective
area of the speaker cone. This area is
determined by the actual working area,
whose diameter is somewhat less than
the advertised diameter (which repre-
sents the maximum overall diameter of
the speaker basket). Use the following
values to determine this area:
Advertised
Diameter (in.):

6x9 8 10 12
Effective

“ Diameter (in.):

5x8 7 9 10%
Effective
Area (sq. in.)

40 64 80

Build a frame, of 3% x 1l%-inch wood,
the same shape as the horizontal cross-
section of your console. It should be
set up so that, when the padding mate-
rial is attached to the outside of the
frame, it will fit snugly into the open-
ing. The padding is fastened to the
outside of the frame to prevent annoy-
ing buzzes where pieces of bare wood
would meet.

The next frame is similar, but its
opening is equal to about 75% of the
first one. The third has an opening
equal to 50%, and the fourth 25%,
while the final frame merely has a
2 x 2-inch vent hole. Fasten this final
baffle to the bottom of the previous
frame, eliminating one frame. Of course,
the bottom shelf, if any, must be re-
moved. The bottom of the assembly
should be at least an inch or two from
the floor, so the baffle can vent into the

RADIO-ELECTRONICS
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Original appearance of the console radio.

room itself. Incidentally, it is neither
necessary nor even desirable for these
holes to be aligned or be similar in
shape. The purpose of the system is to
add increasing acoustical resistance as
the sound wave progresses. If space
permits, and tke builder desires, addi-
tional frames mav be used. For exam-
ple, Hartley in his Boffle uses two com-
plete sets of frames. Some additional
absorption will be obtained if tained if the con-
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Probably you’ve noticed it on the covers of
your favorite records:
cially mention their use of Telefunkan micro-
phones. Now, from a very wide range you can
pick the ideal Telefunken microphone to suit
your budget,
requirements, for home recording or profes-
sional use. Other
cal equipment
speaker columns, sound systems, all backed by
half a century of research and experience.

PARTS JOBBERS: Write for full information,

sole is placed upon a ecarpet-covered
floor.

At least one of each of the opposing
pairs of surfaces of the remainder of
the enclosure is lined with sound-
absorbing material, again using asphal-
tic mastic if additional damping appears
to be needed. A snug-fitting solid panel
is cut for the rear opening, lined with
padding and securely screwed to the
rear of the console.

After modification: Note new speaker and solid front panel.

After enclosing the console and turn-
ing on the set, you will find none of
the resonating peaks common to an
open-box cabinet, nor any of the annoy-
ing cancellations between front and
back waves that were formerly present.
Instead, the rear of the cone pours its
energy into the acoustical sink where
it is forever lost, while the unhampered
front wave is that designed by the
speaker manufacturer. END

now you too can say:

“RECORDED WITH TELEFUNKEN..

many fine firms spe-

your acoustics, your recording

Telefunken electro-acousti-
includes studio equipment,

AMERICAN ELITE INC.
48-50 34th Street, Long Island City, N. Y.

Telefunken Sales and Service Headquarters
for over a decade,

R R

.
P AR

-

-

*;

Name

AMERICAN ELITE INC.,, Dept. 70, 48-50 24th St., Long Island City, N.Y.
Please send me complete literature on Telefunken microphones.

Address.

City

Zone.

State

WWW . americanradiohistorv.com
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POWERTRON

TV ANTENNA

We can’t guarantee that everyone will get results
like this but long distance reception performance is

not unusual for the world’s most powerful TV antenna.

ACTUAL PHOTOS OF TV
PICTURES RECEIVED UP

TRAERLL

Why the Winegard Super Powertron is the Most Effective Antenna Ever Designed—

IT CAPTURES MORE SIGNAL than any other all-
channel antenna ever made. Patented design, electro-
lens director system, dual “TAPERED T driven
elements, 30 precision-tuned elements in all.

IT ELIMINATES ALL SIGNAL LOSS that normally
occurs between the driven element and the amplifier
due to transmission and coupling mis-match,

.uonu »T.243
Fih < 3000

o e, ) "

2 e

ONLY POWERTRON HAS BOTH ONLY POWERTRON GIVES YOU
300 OHM TWIN LEAD AND 75 YOUR CHOICE CF TRANSISTORS
OHM COAX TERMINALS ON OR TUBES (TUBE MODELS 300
BUILT-IN AMPLIFIER. OHM ONLY).

IT’S THE ONLY TRUE ELECTRONIC ANTENNA.
Only the Winegard Powertron is built with the ampli-
fier as part of the driven element—not an “add-on"
attachment.

iT BOOSTS WEAK SIGNALS UP OUT OF THE SNOW
far better than any other antenna or antenna-ampli-
fier combination made.

POWERTRON POWER SUPPLY IS
ALL AC—SAFE, SHOCKPROOF.

Transistorized Model has rectifier
and filter in power supply —not in
amplifier, where servicing is diffi-
cult. No nuisance batteries. Costs
27¢ to operate for a full year.

ONLY POWERTRON HAS RANGE ONLY POWERTRON HAS AC
AND POLARITY CONTROL PLUG-IN OUTLET FOR TV SET
SWITCH TO PREVENT OVER- BUILT INTO THE POWER SUP-
DRIVIRG ON STRONG CHANNELS.  PLY.
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Read what Charles J. Milton of Moyer TV, Milwaukee,
has to say about the Winegard Super Powertron

Charles Milton and . m Moyer
In front of Moy=t v

Of course, everyone can’t z=t recaption re-

TESA-MILW,

‘Winegard Company

3000 Kirkwood
Burlington + Iowa

Gentlemen:

I would like to than< the w;

building the S

level
mediu

‘When the "Big Winegard®

called around t
unknown alone
behind.

Four, Detroit
a few picture
-F 3.5 at one

‘We use the
use a set of

With this antenna, recept:
1s perfect in both ble ck an:‘
m range, the Powertrop ou o
Channel nine from Chicage

he shop, ig on lon
« All other aitennags

+ @n unbelievakle 251 miles
s that I took of* the TV i

second using Verichrome Pan,

pictures in a W
. pictures to explain t
'V\(megard to prospective custome
Plctures work -- and so does the

-

MOYE
e NORE{ZV}E’. & RADIO SERVICE

MILWAUKEE 8, wis,

2913 w, NORTH AVE,
Hlllvop 4-0749

inegard Company fop

uper Powertpon SP-44x,

on at the local station
white and color. At
tperforms al} others ,

+ about 90 air m;

s as it is affectionately
3 range it probpeg the
have fallen far

t of these jig Wwr, Channe]

. I have included
with a Rolliflex

irdow display and T
he advantages of a

IS. Believe me the
"Big ‘Winegard, "

sults like Charles Milton s experienced.
Each area has its own ~mique recedstion
characteristics and problems. But one -hing
we ean promise, the Poweartron will deliver
more clean pictures on yot - TV screen than

Sincerely 0

/M/_ DAt

any antenna you can own

POWERTRON 1S 1002
CORROSION-PRODFED

PHOTOGRAPH YOUR OWN TV STATION
PICTURES AND SEND THEM IN!

Zf you own a Powertron, chances are
“7ou too are experiencing unusual re-
sults. Why not photograph the stations
vou receive and send them in to us.
‘Ne are always interested in hearing
from Winegard antenna dealers and
owners. We will be glad to enlarge
¥our camera shots so that you can make
vour own window or store display like
Moyer TV has done. The photos make

www.americanradiohistorv.com

Winega
ANTENNAy
Winegard Co,, 3013-3A Kirkwood St., Burlington, lowe

grezt sales persuaders to prospects and
can be usad in many ways to sell more
Powertrons.

If you have never tried a Winegard
Electronic Powertron, give it a test and
be agreeably surprised. Don’t take our
word for it—let your eyes and ears
and field strength meter tell the story.
For full details and spec sheets, ask
your distributor or write.

SYSTEMS
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industrial

electronics

By ED BUKSTEIN

dictionary

From resistance welding to self-latching relay

Resistance welding: A method of joining
metals by passing a high current
through them. The heat (power losses)
in the metals melts them together. The
metals are placed between a pair of
electrodes connected to the secondary of
the welding transformer. Since a large
value of secondary current is required,
the transformer has a stepdown voltage
ratio; secondary voltage is generally in
the range of 5 to 20. If rod-shaped elec-
trodes are used, the weld is produced
over a circular area corresponding to
the end area of the electrodes. This tech-
nique is known as spot welding. If
roller-shaped electrodes are used and
the metals passed between them, a line
or seam weld is produced.

To prevent the electrodes from be-
coming welded to the metals they must
be cooled. This can be done by using
hollow electrodes and circulating water
through them, or by turning the power
alternately on and off (see Pulsation
welding).

A complete welding operation con-
sists of : 1. Squeeze time (the metals are
placed in position between the elec-
trodes); 2. weld time (current flows
through the metals); 3. hold time (cur-
rent does not flow but the metals remain
under pressure of the electrodes while
the weld sets or hardens).

The welding current is controlled by

a back-to-back ignitron circuit in series
with the primary of the welding trans-
former. The ignitrons are controlled by
thyratrons, and delayed firing permits
control of the welding current. (See
Back-to-back circuit, Ignitron and
Phase-controlled rectifier.)
Resolving time: The time during which
a circuit or component does not respond
to an input signal because it has not
vet recovered from the effect of a pre-
vious input. A one-shot multivibrator,
for example, will not respond to a sec-
ond input pulse while the circuit is still
going through its operating cycle as a
result of an earlier input pulse. Resolv-
ing time is also known as dead time.

Ring Counter: A circuit consisting of
a number of flip-flop stages connected
as a complete loop or ring, as in Fig.
25. At the start, the first stage is on
and all others are off. This condition is
established by a manual reset switch.
The input pulse is applied in such a
way that any stage previously on will
be switched off, and the interstage
coupling is such that a stage switching
to the off condition generates a trigger
pulse that turns on the following stage.
As a result, the on condition is trans-
ferred to the following stage each time
an input pulse is applied. In this
respect, the circuit is the electronic
equivalent of a rotary multiposition
switch and is used in applications re-
quiring greater switching speeds than
can be obtained with a motor-driven
mechanical switch.

Roentgen rays: Same as X-rays (named
after Wilhelm Roentgen, the discoverer
of X-rays).

Saturable reactor: A saturable-core
component having the properties of a
variable inductance. Direct current is
passed through one of the reactor wind-
ings to saturate the core, and the in-
ductance of the other winding depends
upon the degree of core saturation (see
Light dimming control).

Scintillation counter: An instrument
used to detect and measure radioactivity
with a phototube and a fluorescent
crystal. In the presence of radioactivity,
the fluorescent crystal (usually thallium

IST 2ND  3RD  4TH  STH
STAGE STAGE STAGE STAGE STAGE

INPUT :
PULSES T
3
4
5
B

INPUT_ o

A

Fig. 25—Stages of ring counter turn on in succession as input pulses are applied.
Circuit is electronic equivalent of multipesition switch,
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Fig. 26—Relay circuit can be made self-

latching by shorting tube bias (a), by

applying positive potential to tube grid

(b) or by providing an alternate path-
way for relay current (c¢).

activated sodium iodide) illuminates the
cathode of a photomultiplier tube. The
output of the photomultiplier is ampli-
fied and applied to a counting rate
meter, binary counter or other indicat-
ing device.

Seam welding: A form of resistance
welding involving roller-shaped elec-
trodes. As the metals are passed be-
tween the rollers, a continuous seam
weld is produced (see Resistance weld-
ing).

Self-latching relay: A type of relay in
which the armature becomes mechan-
ically locked in the down (energized)
position. Once energized, the relay re-
mains energized until deliberately re-
set. Such relays are used in applica-
tions in which the relay must energize
in response to a brief triggering signal
and remain energized even after the
trigger signal is completed.

As shown in Fig. 26, the same thing
can be done with a conventional relay
(no mechanical lock) by using addi-
tional contacts on the relay to (a)
short out bias resistor, (b) apply posi-
tive potential (B-plus) to the grid or
(¢) provide alternate pathway for relay
current. TO BE CONTINUED

RADIO-ELECTRONICS
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See Only the Scale You Want...in the Exact Range You Want

and the correct scale appears
AUTOMATICALLY

just set the range switch

V O MATIC 360

AUTOMATIC VOLT-OHM MILLIAMMETER

in the new K

VOM and VTVM

WITH
BURN-OUT PROOF
METER

Greatly simplifies your VOM use. Individual full-size scale for each range—and
only one scale visible at any one time, automatically. Once you set the range
switch, it is impossible to read the wrong scale. Reading in the range you want is
amazingly easy —and direct. No reading difficulties, no multiplying, no errors.

Sensitivity 20,000 chms per volt DC; 5000 ochms per volt AC. Accuracy +3% DC; +5% AC;
(full scale). DC Volts in 6 ranges 0-6000. AC Voltsin 6 ranges 0-6000. AF (Output) in 4 ranges
0-300 volts. DC Current in 5 ranges 0-10 amps. Resistance in 4 ranges 0-100 megohmes.
Supplemental rangzs also provided on external overlay meter scales. Meter protected
against extreme overload and burn-out. Polarity reversing switch. Automatic ohms-adjust
control. Mirrored scale. Complete with 1l%-volt and 9-volt batteries, test leads,

and easy-viewing stand.

Ask Your B&K Distributor
for Demcnsiration, or
Write for Catalog AP18-E

MARCH,

1962

Net, $5995

DYNAMATIC 375
AUTOMATIC VACUUM-TUBE VOLTMETER

Once you set the range switch, you automatically see only the scale you
want and read the exact answer directly. Saves time, eliminates calcula-
tion, avoids errors. Individual full-size direct-reading scale for each range.
Simplifies true reading of peak-to-peak voltages of complex wave forms in
video, sync and deflection circuits, pulse circuits, radar systems, etc.
Includes DC current ranges, too.

Accuracy +3% full scale AC and DC. Sensitive 100 microampere meter movement.
DC Volts in 7 ranges 0-1500. AC Volts (rms) in 7 ranges 0-1500. AC Volts {peak-to-
peak)in 7 ranges 0-1500. DC Currentin 3 ranges 0-500 mz. Ohmsin 7 ranges 0-1000
megohms. Utilizes single DA-AC ohms probe and anti-parallax mirror. Swivel stand
converts to carry-handle. Includes 1% volt battery.

Operates on 117 volts 50-60 cycle AC. Net, $8995

. BaK MANUFACTURING CO.
&K 1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

Canada: Atlas Radio Corp., 50 Wingold, Toront> 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.

wWww.americanradiohistorv.com
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HALF-

POCKET

RADIO

Tiny 4-transistor receiver packs

a wallop

By NICHOLAS A. TAX

Through the years radios have be-
come smaller and smaller. Here is a
radio I believe to be one of the smallest
completely portable pocket sets for the
do-it-yourselfer. About the size of a pe-
tite ladies’ cigarette lighter, it is smaller
than some hearing aids. It uses four
transistors, requires no external an-
tenna or ground wires and receives local
stations with plenty of volume and good
clarity.

The set is only 1 11/16 x 1% x 11/16
inches, and there is no wasted space on
the tiny chassis. The key to its small
size is the use of 2N207 audio transis-
tors and hearing-aid type electrolytic
capacitors and resistors. The 2N207’s
are little fellows as large as the head of
a kitchen match. A 2N345 (SB100) sur-
face-barrier transistor is used as the
regenerative detector. These transis-
tors were selected, not only for their
small size, but because of their very low
operating voltage and current drain.
The 2N345’s collector will operate at
almost zero voltage, at least down into

millivolts. You will note that the collec-
tor load resistance is made up of a 500,-
000-ohm potentiometer and a 33,000-
ohm series limiting resistor (Fig. 1).
This hookup is somewhat unusual for a
regenerative circuit, but has proved
itself very effective. The collector load
does not go through the tickler coil as
in most regenerative circuits.

How it works

The set has a common-emitter regen-
erative detector. L1 and C1 pick up the
desired rf signal, which is fed through
C2 to V1’s base, where it is amplified.
Part of the rf returns to L1 through R2
and R1 and the mercury cell. The de-
tected audio and some rf are taken off
V1’s collector and fed through tickier
coil L2 and C3 to V2’s base. The rf in
L2 has a regenerative effect. The re-
maining stray rf is cancelled out
through V2’s emitter to ground. With
this arrangement, no rf bypass capac-
itor is needed.

Two more audio stages follow, giving
the receiver good volume. By adjusting
potentiometer R1 we control regenera-

tion by changing V1’s collector voltage.
R2 limits this potential. R4 and R5 act
as a voltage divider to help stabilize the
audio section for varying temperatures.
The tiny 1,000-ohm impedance phone
(with a dc resistance of 250 ohms) is
made by Telex. This low-resistance
phone is absolutely essential in a low-
voltage receiver of this type. A higher
dc resistance might mismatch the output
stage.

Construction hints

A 17/16 x 1% x 1/16-inch piece of
perforated Bakelite board is used for
the chassis. The holes are spaced 3/16
inch apart. See Fig. 2 for various cuts
made in it to mount components.

Because the receiver is so small and
components so close together, it is wise
to breadboard the set. After you have
it working right, proceed with the ac-
tual construction. I found that swap-
ping the 2N207’s around can improve
the set. One of the 2N207’s caused slight
distortion when wused in the output
stages, but worked well in either of the
other stages. This is due to slight vari-

EAR PIECE
IK IMP/2504 DC RES

TRANSISTORS
E

(o
@ RED LINE

B

FINIS ' 2N207(3) c5
zrorns [[S0 ™ 2N345 08 C34 02 ca, f\w’ W v4
B (6 o sB100" o, g
v | 33K RI A 500K
c2d.02 |REGEN |
= A R3 <R4 <R5 SR6

75 TURNS oo / 3.3k 33K S2.2K 333k
el 3651 / Fexn | Fexn

TUNING A N e

LON-OFF’,/' Y B
Osee TEXT 08 AT -

Fig. 1—Circuit of the tiny receiver.

RI-—pot, 500,000 ohms, miniature with switch {Cen-
tralab Bi6-218)

R2, R4—33,000 ohms, 1/10 watt

R3, R6—3,300 ohms, /10 watt

R5—2,200 ohms, 1/10 watt

R7—47,000 ohms, 1/10 watt

CI1—10-365 puf, variable, miniature (Lafayette MS-445

80

or equivalent)
C3—.02 uf, subminiature, 75 volts {Lafayette
-613 or equivalent)
C4, C5—2 uf, B volts, subminiature efectrolytic
BATT—I.34-volt mercury cell {Mallory RM-675 or
equivalent)
LI, 12—antenna coils, see text
S—on RI
Y1—2N345 {SB-100)
Y2, V3, Y4—2N207 (Philco)

www.americanradiohistorv.com

Perforated Bakelite board {Lafayette MS-304 or
equivalent) .

Litz wire (100-ft spool) (Belden 8817 or equivalent)

Earphone, 1000-ohm impedance (Tele EPX-2 or
equivalent)

Piece 25-gauge sheet metal

Piece 30-gauge sheet metal

Piece 1/32-inch-thick cardboard

Miscellaneous hardware

Ferrite core from Lafayette BS-754 antenna

RADIO-ELECTRONICS
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m From a deluxe VTVM to a VUM with the flick of a switch!

Typical examples where For the First Time in Electronic History . . . a VTVM with labaratory accuracy for bench,
a VTVM performs hest . . . lab, or anywhere 115 volt AC current is available . . . flick the function switch and it's a
o minimum circuit loading : portable VOM that you can use anywhere, anytime.
e very high resistance measurement P ¥
; ! Anoth e ] -
* measuring peak to paak voltage ol (IPAAGID e et R T Pt
e alignment, AGC trouble shooting or walch the indicating lights follow you. You can't 80
ratio detector touch up wrong!

o reading 2nd anode voltage
o transistor radio voltage measurements

Typical examples where a
portable VOM is best. ..

o instant action when you can't wait for
warm up and stabilization. The VIVM
can be warming up while you are using
the VOM.

o working on a hat TV chassis

checking anything remote where power
istn't available such as antennas, auto,
etc.

o reading DC current

L]

-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 AN k ”E‘w\
Zero center scale on VTVM Stur-| Cenren

\ERVICE MASTER
4

Resistance
6 ranges from O to 10010 megohm on
VTVM

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
volts with a 6 inch, 200 microamp, 2 per
cent meter.

Circuit Loading

10 megohms on VIVM, 15,000 ohms on
VOM low range, 5 megchms on highest
range.

»8C vours

Special Servicing Features for
the Man on the Go!

Unbreakable steel case and protective
-removable cover, No feads to drag or line
cord to “hank".

L Pl
- You’ll like this! One permanent test lead ‘n [
’_'"—"'"L"'—ng e g for everw job. Even the Hi-voltage probe 5E
e e 1L fits on the end of 1t. And look at this 95
/V \ L\ storage conquarlmenl for test lead (;nd
- ‘N' line cord. The two 115 volt AC outlets |
& —m | . ‘{‘ sure come in handy on service calls! Madel SM112 Only
s = No more than a complete VTVM alone!
[ :b 13
gt
., Ask your Sencore distributor for the New Combination VIVM-VOM= there is no other!
Inside the cover is a real surprise: short §
cut technical data to make every job A -DEN DEAVERICA S E N C O ‘ R E
easier and faster . .. standard transformer H
lead color code, fuse resistor burn out i
voltage, transistor testing guide, etc. 3 ® :
ens ool ADDISON, ILLINOIS
MARCH, 1962 81
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T
w

ations in the transistors. If motorboat-
ing is heard, swapping them around will
generally cure the trouble. If motorboat-
ing persists, try reducing the value of
R5 to 1,800 chms. If you still have mo-

W

e, U OV

BRI O N 1T

ifie

=1
§
-
]

SN

[T

HNRT. S

AL

I
it

JoE e

Top view of the radio chassis (left).

torboating, put the 2,200-ohm resistor Note on—off switch construction.

?:91(7 f)%l(.) l;}i:snd it gatie) g RRRG The working side of the half-pocket

radio (above).

Fig. 2—Construction details (below)
must be followed to build the set.

Unfortunately, the potentiometer I
used did not come equipped with a

CUTOUT FOR POT (Ril)

p BEND DCWN TOP HALF 3END DOWN
CUT oUT FOR

TUNING CAP CI)

Z-CUT HERE
BEFORE BENDING

BEND DCWN . BOTTOM HALF

]
[}
]
1
1
1
I
i
]
|
1
il
1
]
I
! 3END DOW™
I
!
1
1

BEND DOWR
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switch, so I made a knife type switch
from 25- and 30-gauge sheet metal. See
Fig. 2 for details. However, I have listed
a potentiometer with switch in the parts
list for your convenience. This control
has a threaded shaft in the center and
is bolted to a bracket (Fig. 2). The
shaft is the rotor side of the potentio-
meter and contacts the bracket. Solder
a wire to the bracket and connect its
free end to the negative side of the
battery.

Battery clips were hand-made from
25-gauge sheet metal. T found it is easy
to make small holes in these clips by
center-punching them, and then grind-
ing or filing off the underside.

Because small rivets were not readily
available, T used screen wire tacks in-
stead. Grind the heads almost paper-
thin, then, with a three-cornered file,
dress their shaft diameter to fit the

holes in the various parts. The two _

rivets that hold the battery clips must
have their heads dressed to a diameter
of about 18 inch so they do not touch
and short the battery.

Some holes in the perforated chassis
must be drilled to suit. To make a
strong rivet joint, cut down the length
of the rivet so about 1/32 inch extends
above the metal part. Then peen it down
with a very small ball-peen hammer.
Some must be peened with a 1%-inch
prick punch. The head of the rivet, it
goes without saying, rests on a flat
metal object.

To make the antenna, use only the
flat ferrite core from a Lafayette MS-
754 antenna. The coil is discarded. Cut
the core to a length of 1 7/16 inches.
(Score it all the way round with a
three-cornered file, then it will break
at this point.) The core is 3/16 inch
thick and % inch wide. Next, wrap a
piece of heavy paper around the core.

OW..-Tomorrow and for years to come!

CITIZENS BAND
RADIO

8 Channels, crystal controlied
transmitter and receiver
Tunable receiver for 22 channels .
e Transmitter 1009, Class B
modulated

o Adjustable squelch v w
¢ Automatic npisg limiter RADIO CORPORATION \
* R. F. Power indicator , 3050 West 21st Street » Brooklyn 24, N. Y. \
* éYeatr g.ua;a?lteiz W i .' Please senh;i r:e’ cc&mpégteRinJormation \
 Easy to install. Ideal for home, on Model “E"” adio. i
boat, car or business. Weighs ] ;
Conly9ibs.. . 4% x9%%x11V: | name b
* FCC Type accepted™ §
*in preference to only certification y ADDRESS //
B ; Sy
with 1 pair of N P
rsaoes 317990 N e g
e - % RADIG-ELECTRONICS
. GOOD PRICES ror ! L e e et
G'OOD PHOTOGRAPHS\ . New Sork 11.N.Y.

Cut the paper to the length of the core. |

Then, over the paper, wind a new
antenna winding of 75 turns of Litz
wire, starting 3/16 inch from one end.
Secure this winding with a coat of hot
wax.

Now wind 12 turns of the same wire |

over the coil you just wound (tickler
coil), again starting 3/16 inch from the
same end of the core. Both coils should
be close-wound and in the same direc-
tion. Coat the tickler winding with wax,
too. Dab a little fingernail polish on the
lead at the start of the antenna winding
so it can be distinguished from the start
of the tickler winding, as they are right
together.

The core can be moved in or out of
the paper sleeve so the entire broad-
cast band can be tracked with the tuning
capacitor. If the instructions are fol-
lowed closely, no movement of the core
will be necessary. As mentioned before,
there are slight variations in tran-
sistors, so if you don’t get oscillation
at the low end of the band (750 to 550
ke when the potentiometer is turned
all the way up), add a few turns to the
tickler winding. You should get oscil-
lation at any dial setting with the re-
generation control all the way up. If
you get no oscillation at all, you have
probably connected the leads of the
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:

’
DON T REPLACE CRYSTALLIZED RUBBER / :
PHONOGRAPH DRIVE WHEELS UNNECESSARILY / ’

brushon . FONO-MAGIC

eliminate slipping--- dragging
...SAVES EXCESSIVE DRIVE
WHEEL INVENTORY COSTS TOO!
et T — N\
Z\

(@

N e P
3 2
-~ fcat:?/’i
‘K — =
a
Replace turntoble, stall-

ing changer will imme-
diately ¢ycle propely.

J

Brush FONO-MAGIC on meial
friction drive surfaces. (FONO-
MAGIC dries in 2 minutes.

Remove slipping,
dragging phono-

roph turntable.
i grop!

/

i 1

Oy yi

94 G\Q?, *FONO-MAGIC is o NEW compound of special rubber
Ny " and carbide particles. When FONO-MAGIC is brushed
i on metal drive surfaces, it forms a codt of live, pliable non-
slipping rubber .00006S inches thick. Carbide particles imbedded
in the rubber coating will scratch slipping rubber idler whesls,

N

adlt

only

595

DEaLERS RET,

exposing live rubber and prolonging the life of the idler whesl.
Just one bottle of FONO-MAGIC is equivalent to the replacement
of 100 drive wheels,

trade Mon

Sold ot Better Jobbers everywhere!
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COLOR-BAR/DOT/CROSSHATCH GENERATOR

84

Get ALL Basic Golor-TV Test Patterns
From This ONE Low-Cost Generator

RCA WR-64A

Here is the low-cost, lightweight, high-quality instru-
ment that gives you all essential Color-TV test patterns:
Color-bar signals for checking, adjusting and trouble-

onr*189.90°

shooting Color-TV circuits; dot and crosshatch pattern signals for adjusting con-
vergence in color receivers and for adjusting linearity and overscan in either color

or black-and-white receivers. Designed for in-the-home

SIMPLICITY:: Only three operating controls!
Provides RF output...connects directly to
antenna terminal of receiver. No external sync
leads needed.

STABILITY: Crystal controlled signals as-
sure accuracy and dependability. Patterns are
rock-steady, free from “jitter” and “crawl”.

PORTABILITY:Weighs only 13 pounds. The
ideal test instrument for proper in-the-home
color-TV adjustment and servicing.

FLEXIBILITY: Extra wide range on chroma
control..."“standby” position on function switch
...fixed number of dots and bars..."on-off” con-
trol on sound-carrier.

or shop servicing.
*User Price (Optional)

GENERATES:

Color-Bar Pattern...Ten
bars of color including
R-Y, B-Y, G-Y, | and Q
signals spaced at 30°
phase intervals for
checking phase and
matrixing. and for au-
tomatic-frequency and
phase alignment.

Crosshatch Pattern.

A crosshatch of thin
sharp lines for adjust-
ing vertical and hori-
zontal linearity, raster
size, and overscan.
Dot Pattern (not illus-
trated) permits accu-
rate color convergence.

GET ALL THE FACTS ON THE NEW RCA WR-64A

RCA Electron Tube Division Dept. RE-32

Commercial Engineering
Harrison, N. J.
Please send me your folder {1Q1017) on the new RCA WR-64A Color-Bar/Dot/Crosshatch Generator.
Name. Title ____
Company —
Address
City Zone State
-------- Or see it at your Authorized RCA Test Equipment Distributor---c..-

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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tickler coil incorrectly and they will
have to be reversed.

Capacitors and resistors in the set
stand on end, taking up very little space.
A common bare negative wire runs
across the chassis for close tie-in. Drill
twelve 1/32-inch holes in the chassis
for the four transistors. These small
drills are available from most hardware
stores. Space the hole for each collector
a little farther away for better recog-
nition of this lead from the other side
of the chassis.

The transistors stand up with their
leads through the holes. When solder-
ing, hold them with a pair of needle-
nose pliers to prevent heat from dam-
aging the transistor. I had to grind the
end of an old pair of needle-nose pliers
to about 1/32 inch to get in between the
leads to do this. A magnifying glass is
very helpful when making up the con-
nections, as they are so close together.

The leads are stiff enough for you to
have some of them cross over others,
making sure they do not touch. Plastic
insulation can be slipped on some of
them. A pencil type soldering iron is
best for making connections.

Place the antenna on its long edge at
the top of the chassis, resting against
the edge of the phenolic base of the
tuning capacitor. Anchor it with about
three strands of No. 50 thread looped
around it and through holes in the
chassis at each end. Coat the threads
with cement to stiffen and strengthen
them.

Although the tuning capacitor comes
with a calibrated dial and you may want
to use it, I didn’t because its large
diameter made the set look a little out
of proportion. I made a knob with a
pointer, grinding off most of the
threaded part of a toothpaste cap. Then
I drilled a hole in the center of the
knob, and inserted a screw to hold it to
the tuning-capacitor shaft. The shaft
has a flat side, and the tin pointer has
a corner bent down on this flat side to
lock the whole thing together (Fig. 2).

To mark the tuning dial, use an
ordinary ink pen dipped in black paint
(thinned down with a little paint thin-
ner) to write the numbers. I marked
my set with the numbers 16, 10, 8, 7, 6,
5, in a half circle.

Making the case

The tiny case that houses the receiver
is made of cardboard about 1/32 inch
thick. See Fig. 2 for layout. The case is
made in two halves. Only the lower half
has to be removed to change the bat-
tery. The seams are cemented with Duco
cement. After they are all thoroughly
dry, apply three coats of model-airplane
dope.

You are now ready to enjoy your
favorite radio programs. The set will
tune the entire broadcast band. As for
all regenerative sets, careful adjustment
of ‘both knobs is essential. If the re-
generation control is turned up too high,
the set will burst into oscillation and
reception will be spoiled. After most of
the locals go off the air late at night,
I have received stations several hundred
miles away. END
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_ PATENTS _

RADIO PILL
Patent No. 2,958,781

Maurice Marchal and Marie T. Marchal, 12 Rue
Jacques-Bingen, Paris 17, France.

This pill, small enough to be swallowed, con-
tains a receiver—transmitter. As shown in Fig. 1
the pill contains a tiny erystal shunted by a coil.
It functions as follows:

External transmitter T sends pulsed signals
(from antenna Al) to A2, inside the stomach.
Energy absorbed one instant by the crystal is
returned to the circuit the next instant as the
crystal vibrates. The reradiated signal is picked
up by external receiver R.

| 1A}

““Fo0D BETWEEN
METAL CONTACTS

Fiy.2

In an actual pill (Fig. 2}, the crystal is sur-
rounded by an inductance which also acts as an-
tenna. A bit of food placed between ends of the
loop disappears when digestion is complete. The
exact instant is made known to the doctor be-
cause the loop shorts and interrupts the signals.

TOUCH COMMUNICATION
Patent No. 2,972,140

Joseph Hirsch, Pacific Palisades, Calif.
(Technion, Haifa, Israel)
As pianists and typists know, finger move-
ment can be very rapid. Here the fingers of the
right hand control five keys on a transmitter

¢

XMITTER RCVR
RECEIVE
-
S| |&
il I
x i
=
5 VIBRATING
TRANSDUCERS

board. When a key is depressed, a tone is gen-
crated. For example, the five frequencies may
be 20, 650, 120, 270 and 700 cycles. The tones
modulate a carrier and may be transmitted
cither by radio or land wire.

At the receiving end, the carrier is detected
and filtered. Each tone is fed to a correspond-
ing transducer upon which rest the five fingers
of the left hand. Thus the thumb of the sender’s
hand corresponds to the thumb of the receiver’s
hand, ete. A complete system requires two com-

MARCH, 1962

plete sets of the setup shown so each operator
can receive and transmit at will.

Each tone may syvmbolize a letter of the alpha-
bet or other information. To increase the num-
ber of tones available, two or more keys may
be depressed at the same time.

Blind or deaf persons can use this communi-
cation system since only the sense of touch is
involved.

PORTABLE PEN RECORDER
Patent No. 2,972,103

Leo C. Cunniff, Cedar Grove, N.J. (Assigned to

Industrial Instruments, Inc., Cedar Grove, N.J.)

This unit measures only 14 x 11 x 9 inches
and operates from batteries. Its recording chart
is driven by a spring motor.

R1 is a balancing slide wire. When the device
is used to test liquids, R2 is a conductivity cell
whose electrolyte ranges from strong acid to
distilled water. When R2 unbalances the bridge,
a tone is fed to the amplifier and phase dis-
criminator. At one side of balance, the output
will be in phase with the oscillator and the dis-
criminator output (for example) in the direc-

RECORDER CHART

R g "
AMPL Ryzgt 1
L 1
—1 | 8!
RYI =
- L— e 1 2 /
¢ e el oy
DISCRIM 1 L
RY3
!
- C—

tion of the arrow. RY 1 will close its upper con-
tact, energizing RY 2 and operating motor. This
drives the pen and also adjusts R1 toward bal-
ance. At the other side of bridge balance, the
current through RY 2 reverses, causing the
lower contacts to close. RY 3 is energized and
the motor reverses.

The diodes damp out induced voltages across
the relay coils to prevent arcing. The battery
delivers 600 ma during rebalance (while the
motor is running) and only 8 ma otherwise. END

“That’s nothing—just wait till I plug it
$ ”
in.

WWW.americanradiohisterv:com

it's VOCALINE for

advanced design and circuitry
-newest features!

PORTABLE CB

with

AM RADIO—

up to 8 miles
Model PT-27

»”* Tunable double conver:
sion superhet receiver

» 4 fixed channels

»* Antenna tuning and meter
up-front
v 18 transistors—5 diodes

¥ Plus noise limiter, squelch,
built-in battery charger, many
other features

Complete with antenna,
microphone,
charger cord.

NEW,
IMPROVED
VOCALINE MODEL ED-27M
4 CHANNEL

» double conversion
superhet receiver

»* improved selectivity—elimi-
nates undesirable adjacent
channel interference

the most powerful '‘legal"”
set on the air today:

6 VDC/115 VAC or 12 VDC/
11E VAC

comr plete with microphone,
unting bracket, AC-DC cords

— WRITE FOR FREE LITERATURE

VOCALINE company or amenica, me.

31 Coulter St., Old Saybrook, COT.

Name. o 3 ™
Address .............. koo Rt aeTsnbbl T Yoo o 9
City ..covrnrnireiciiiens i ZONe.......... State .ii.euee

e G i — —— — — — — —
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MOST SERVICEMEN
CHOOSE THE

GENUIN

the

ORIGINAI

the

ONE-ONLY

WE'RE PROUD OF OUR

12 YEARS

as undisputed

leaders in the field!

NO-NOISE

|

VOLUME CONTROL

AND

CONTACT
RESTORER

® CLEANS e LUBRICATES
® PROTECTS

AT C s
Not a Carbon Tet Solution E_N"oﬁgnu
L e

#

$100 &t
$225

2 Oz. Bottle
Net to Servicemen

6 Oz. Spray Can
Net to Servicemen

===
NO-NOISE

TUNER-TONIC

WITH
PERMA-FILM

e Cieans, lubricates, restores all
tuners, including wafer type.

® Non-toxic, non-inflammable.
® For TV, radio and FM use.
® Economical--a little does a lot.

6 Oz. Ret To
Aerosol Can $325

Servicemen

FREE!

o Electronic
wdahne:'ch c".e,';'vlca'
ELECTRONIC .
CHEMICAL i BORMULA
products— EC-44
" Lub(;_i::ptes.
conditions,
5" PLASTIC . “cleans all
EXTENTER electricalt
contacts. Eco-
@ Push Button [ M:rt‘!llcea does ‘aa
Assembly lot!
For Pin Point . 6 oz
Appliications Spray can
® Does Not 50
Cause Short

813 Communipaw Avenue  Jersey City 4, N. J. '
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NEW PRODUCTS

CLOSED-CIRCUIT TV C€AMERA, model
V-400. Operates with home type rf or industrial
video receivers. Electronic self-adjustment to

lighting conditions; rugged chassis mounting for
shock-protection ;

turret mounting to accommo-

- «? e

date normual, wide-angle and telephoto lenses.
May be operated from printed instructions by
laymen.—Sylvania Electric Produets, Inc., 730 3rd
Ave.,, New York 17, N. Y.

DEFLECTION YOKE, model DY-}4A, re-
placement for Westinghouse yokes 490V006HO1
and HO02, 490V006MO01 and 490VO07THO1l in 29

chassis and 173 models. Horizontal coil induct-
ance 18.5 mh, vertical inductance 34 mh. Hori-
zontal coil resistance 33 ohms, vertical resistance
34 ohms.—Stancor Electronics, 3501 W. Addison
St., Chicago 18, Il

UHF CONVERTER/AMPLIVIER, model
BT-70 (illus). Converts uhf channels 70-83 to
5 or 6. Minimum gain 8 db, tube compliment
6AF4-A oscillator, 6ER5 if. Power 117 volts, 60
cycles, 20 watts. Model 99R all-channel uhf con-
verter, model BTU-2S all-channel uhf converter

T o e Ll e

with extra amplification stage for weak areas
and model UB mast-mounted booster for chan-

nels 70 through 83.—Blonder-Tongue, 9 Alling
St., Newark, N. J.
2.WATT POTENTIOMETERS. model A.

Hot-molded carbon composition. 1-3/32 x 5% in.
Available resistances: 500 ohms - 5 megohms,

linear taper; 10,000 ohms - 2.5 megohms, log
taper.—Centralab, Electronics Div. of Globe-
Union Inc., 900 E. Keefe Ave., Milwaukee 1, Wis.
CAPACITORS. EK-5 Verti-Lytic Assort-
30 miniature single-ended electrolytic
with molded phenolic cases and

ment,
capacitors

www.americanradiohistorv.com

resin end seals.—Sprague

moisture-resistant
Eleetric Co., 125 Marshall St,, N. Adams, Mass.

INDOOR ANTENNA. Power-Palk attaches
behind the set, eliminates top-of-set antenna.
Pulls in all uhf, vhf and FM signals.—Clear Beam

Sales Corp., 21841 Roscoe Blvd., Canoga Park,
Calif.

FM ANTENNAS for fringe FM and FM
stereo. Yagi antenna, gold anodized, minimum
gain 26 db over folded dipole, flat response % db

88 to 108 mec. Built-in TV-FM coupler, 8 ele-

ments with tapered T driven element directly
coupled to transistor amplifier. model PF-8 for

800-ohm lead, model PF-8C for 75-ohm coax,
Turnstile antenna, model PF-4, gold anodized,
nondirectional, 16-db gain in all directions over
folded dipole. Offset mount, transistor amplifier,
built-in TV-FM coupler, 300-ohm output.-
Winegard Co.. Burlington, Towa.

4.TRACK STEREO TAPE RECORDER,
model 73-T. Tracks record independently, play-
back simultaneously. Interlocked controls, full-
stop brakes. Plays vertically or horizontally,
monaural to 4-track stereo recording, 2-track and
4-track stereo playback. Heavy-duty motor,
dynamically balanced rotor and flywheel, pushbut-
ton operation, separate volume and tome con-
trols, separate VU meters, 2 built-in 4-in speak-

RADIO-ELECTRONICS
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ers, 2-speed operation. Response 7% cycles, ==2
db, 40 - 15,000 cycles: 8% cycles, &2 db, 40 -
11,600 eycles. Output 10 watts per channel, wow
and flutter less than 0.189% rms, signal-to-noise
ratio 42 db. Record inputs: 2 high-impedance
mike and 2 high-level line. Playback outlets: 2
high-impedance, independent of volume control,
two B-ohm for external speakers or headphones.
—Rheem Califone Corp., 5922 Boweroft St., Los
Angeles 16, Calif,

STEREO CARTRIDGE. Variable-reluctance
Orthonetic response 20-20,000 cycles =2 db at
1,000 cycles, plus tracking force of 1 to 3 grams.
Model VI1000-5, for professional and automatic

turntables, 0.5-mil diamond stylus. Model VR1000-
7 0.7-mil version for high-quality changers.—
General Elcetrie, Electronics Park, Syracuse, N. Y.

SNAP-IN STEREOQ CARTRIDGES, models
“S” and “T”. Replacements for all crystal stereo
cartridges. Complete with two needles, price

about the same as two quality needles alone.
“S” has 2-volt output, “T” has 0.8-volt output.
Split yoke drive allows super echannel separation.
—Jensen Industrics, 7333 Harrison St., Forest
Park, IIL

PUSHBUTTON STEREQ PREAMP, model
AA-11. Front-panel primary controls: volume,
bass, treble stereo phonograph, tape head, mikes,
FM, auxiliary input; monophonic AM and FM

tuners, monophonic auxiliary and off-on switech.
Concealed secondary contrals: blend and balance
controls, seratch and rumble lilter switches,
stereo—-mono switech, channel and phase reversal
switches.—Ileath Ce., Benton Harbor, Mich.

STEREQ PREAMP, model ST84. .05%
distortion or less. Input and mode selectors 7
positions each: bass and treble controls for
each channel for variable crossover; switches
control  high- and low-frequency filtering,
equalization of 33 and 71 tape speeds. Response
0.3 db from 5 to 25,000 cycles. Harmonic dis-
tortion .069% 20-20,000 cycles at 2-volt output.
IM distortion (60 and 7,000 cycles at 4:1) .049
at 2-volt output. Hum and noise —65 db for
10-mv  inputs, 75 db for 4-volt inputs.

sxctom

Sensitivity (minimum input for 1 volt at 1,000
cycles) 1 mv for tape head, 1.6 mv for mag-
netic phono, 2.8 mv for mike and 170 mv for
tuner and auxiliaries. Tone controls provide
15-db cut and boost «t 50 and 10,000 cycles.
Tube complement: five 12AX7/ECC83 plus one
6X4.—Elecetronic Instrument Co., Inc. (EICO),
3300 Northern Blvd., Long Island City, N. Y.

STEREO AMPLIFIER, kit model LK-48.
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ANATOMY CLASS FOR DOCTORS OF RADIO AND TV SERVICE

ABSENCE OF “GRID EMISSION” AND GAS DEMONSTRATES
GOOD HEALTH OF TUNG-SOL IF AMPLIFIER TUBES

Radio and TV doctors know that IF ampli-
fier tubes must be physically sound in order
to erjoy a healthy long life. Because they
operate in a high impedance circuit, in-
ternal cleanliness is vital to avoid gas dis-
tress.Grid emission,which displays identical
symptoms, likewise must be carefully
avoided. Tung-Sol’s exacting engineering
standards and rigid quality control in every
step of manufacture assure vigorous long
life. Tung-Sol I amplifier tubes are made
in a humidity-controlled, dust-free atmos-
phere. The- operator’s hands never touch

the cathode coating. Gas evacuation and
metal heating are dene with critical pre-
cision by means of the most advanced
equipment. As a result, Tung-Sol 1F ampli-
fier tubes possess unusual stamina and help
you to maintain enviakle standards in your
service business.
GOOD MEDICINE FOR PROFITS

One of the most highly recommended med-
icines for profits in radio and TV service
business is the prescriting of tubes that are
reliable. Cuts radio and TV set hospital
visits. You can rely en Tung-Sol tubes.

HERE ARE SOME OF THE MORE POPULAR TUNG-SOL IF AMPLIFIERS:

1U4; 6AGS; 3AUSG; 4AU6; BAUGA; 12AU6; 3BA6; 4BA6, 6BAB; 12BAS;

3BCS; 4BCS; 6HCS; 68BH6; 6BJ6; 3CB6; 4CH6; 6CB5; 3BZE; 4BZ6;

6B2Z6; 12BZ6; 3DK6; 4DK6; 6DK6; 12ACSE; 12BL6; 12AF6; 12EK6; 12EZ6;
18GDEA; 1BF WEA

WWW.americanradiohistorv.com
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the first name |to ask for when ordering

TUNG-SOL

TUNG-SOL ELECTRIC INC.,NEWARK 4,/N.J.
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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
- ANALYZER ...
Checks DC
current gain in
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 leads. Mode! 212 $18.50 Wired
j Mode! 212 Kit $13.50

EMC'S NEW
MODEL 213
TUBE
TESTER ...
Completely
modern! Com-
pletety flexible?
Completely new!
Checks all the
new 12 prong
(Compactron),
Nuvistor, Novar, and 10
prong tubes, in addition 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 compiete
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 mModel 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
1 tube tester

-~ including
mutual conductance type.

Model SA $9.45 Wired
Mode! SA Kit $4.95

Yes, tell me more, send me FREE a detailed
catalog of the Cumplete EMC Line. Dept. RE-362
NAME
STREET

CITY
Electronic Measurements Corp.
625 B'way, New York 12, N. Y.

Ex. Dept., Pan-Mar Corp., 1270 B’way, New York 1, N.Y,
Yk & s 8 B N B B _ B B B _ B N R |

Separate bass and treble on each channel,
balance control, front-panel

stereo
tape monitor fa-

cilities and derived center-channel output. Rated
24 watts per channel,

delivers 28 watts IHFM

low-end power. All wires precut and prestripped.
—H. H. Seott, Inc., Dept. P, 111 Powdermill Rd.,
Maynard, Mass.

STEREO AMPLIFIER, model 296. Patented
rumble suppressor, variable phono level control,
stereo selector switch, front-panel stereo head-
phone output and derived center-channel level

contiol. Each output stage delivers 50 watts
IHFM, 20-20,000 cycles.—II. H. Scott, Inc.,
Dept. P, 111 Powdermill Rd., Maynard, Mass.

COMPACT STEREO TUNER, Anight model
KN-250M. Built-in multiplex circuit for stereo
FM broadcasts and monophonic FM. Four RCA
6CW4 nuvistors in rf amplifier, oscillator, mixer

and afc circuits; completely transistorized if
and multiplex cireuitry, signal strength meter.
Usable THFM sensitivity 2 uv for 30-db quieting ;
distortion negligible at listening levels.—Allied
Radio Corp.,, 100 N. Western Ave., Chicago 80,
1.

MOLDED STEREO CABLE ASSEMBLY,
part No. 10FK25. For stereo recorders with 3-
conductor dual inputs. Permits interconnection of

stereo mixer to stereo or mono recorders without
soldering, wiring or use of tools.—Switcheraft,
Ine., 5555 N. Elston Ave., Chicago 30, Il
VHF-UHF OMNIDIRECTIONAL ANTEN-
NA, “Big Wheel’. Pattern: 360° horizontal, vari-
ations =2 db or less. Bund width SWR 1—1.2 or
less over 4 me. Gain: Single bay, approx. 5 db
over halo; two bay, approx. 5.5 db over single

bay: four bay, approx. 7.5 db over single bay.
Model ABW-420 for % meter; model ABW-220
for 1% meters; model ABW-144 for two meters.
All models for 52-ohm feed.—Cush Craft, 621
Hayward St., Manchester, N. H.

I'M STEREO MULTIPLEX TUNER, model
TM-220. Transistorized. One dual tube, self-
powered transformer supply. Response 15—
100,000 cycles =1 db. Front-panel controls: afe,
interstation muting and multiplex on/off,

www.americanradiohistorv.com

local/distant range switch. Rear-panel controls:
muting level, two sets of outputs for multiplex
and parallel tape record, antenna input and
power input for 12—28-volt de operation.—Radie
Shack Corp., 730 Commonwealth Ave., Boston 17,
Mass.

MULTIPLEX TUNER, kit model LT-110,
Receives FM stereo or FM mono. Multiplex
section and silver-plated front end prewired and

factory-tested. IHFM sensitivity 2.2 uv; all
wires precut and prestripped. Copper-bonded
aluminum chassis.—II. H. Scott, Inc., Dept. P,
111 Powdermill Rd., Maynard, Mass.

FM STEREO ADAPTER KIT, model K'S-10,
for any FM or AM-FM tuner with multiplex
output. Self-powered. Noise filter and separation

vowt
[ R Lo i,

.9 200 000 00

controls. Three 36-inch connection cables, metal
case, tubes and all necessary parts, precut wire
and solder.—Allied Radie Corp., 100 N. Western
Ave., Chicago 80, IIL.

FM-AM STEREO TUNER-AMPLIFIER,
model ILA-491. 80-watt amplifier and snap-in
multiplex adapter. Controls: multiplex, balance,
ganged loudness, noise filter and mode; separate
bass and treble. Response =*1 db, 20-20,000

cycles : sensitivity 4 uv for 20-db quieting: dis-
tortion less than 1%, channel separation 30 db.—
Olson Electronics, 260 S. Forge St., Akron 8,
Ohio.

AM/FM RECEIVER, Stereo Festival III,
model TA5000X. AM/FM tuner, stereo adapter
for FM reception, mono and stereo control
facilities. Silicon diode power supply, 17 tubes.
Audio section: music power output 25 watts
per channel; peak power output 50 watts
per channel; response == 1 db 12-70,000 cycles
at 1 watt; hum 85 db below rated output. FM
section: sensitivity 3.2 pv IHFM, 0.9 mv for
20-db quieting ; response *=1 db 10—35.000 cycles:
hum 60 db below 1009 modulation; 300-ohm
antenna. AM section: Sensitivity 80 uv per
meter, 10-ke bandwidth, 6 db down ; built-in an-

(Continued on page 94)
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To help you get ahead and stay ahead in the competitive servicing field

The Gernsback Library Service Tech-
nician’s Book:Club was designed to help you
get ahead faster by providing a steady, ex-
pert source of vital, up-to-the-minute elec-
tronics servicing know-how—at a price you
can afford!

WE INVITE YOU TO

ccept These 3

IMPORTANT SERVICING BOOKS

(value $13.80) $ @

FOR ONLY

with membership in the
G/L Technician's Book Club

These are just a sampl2 of the scores of
top-notch electronics books—from leading
publishers—that can be yours at savings (up
to 27%!) as a member of the G/L Tech-
nician’s Book Club.

Every month, you will receive a brochure

EVERY MONTH—YOUR CHOICE OF
MONEY-MAKING BOOKS LIKE
THESE IN EVERY FIELD OF SERVICE
& SERVICING EQUIPMENT

To introduce you to this club, we invite describing a large assortment of the best B Advanced Servicing Technique
you to accept the 3 fact-packed books on electronic books. You ncedn’t purchase a
this page—value $13.80—for only $2.00 But book each month—nor any particular book
please act quickly. Quantities are limited. any month. Your only obligation as a mem- B Color TV
First come first served! ber is to buy as few as 4 additional books

Nowhere else can you find so many tips, within the next 12 months. You may cancel B Basic Transistor Course
short-cuts, and time-saving techniques at anytime thereafter.
such low cost or find theory and funda- Now-start moving ahead faster. Accept . i :
mentals explained so clearly by top-notch these 3 books for only $2.00 plus a few . Bu_i_l:cehslsliziraa:)c;lces for Electronic
technical writers—put it to work immedi- cents postage with membership. If you don’t
ately! Gain a reputation as the most reliable agree that they’re worth their weight in tax . )
service technician in your area—and make deductions™, return them within 10 days B Hints & Kinks
the money that goes with the reputation! and owe nothing. Mail coupon today to

Gernsback Library, Inc., Dept. 32B, 154 M Picture Book of TV Repair

MONEY-MAKING SERVICING KNOW. West 14th St.,, New York 11, N. Y. Send no
HOW AT YOUR FINGERTIPS WHEN- money now, unless you wish. B Basic Math for Technicians

EVER,WHEREVER YOU NEED IT MOST!

* Books purchased for professional purposes are
tax deductible.

J

g,

e e e e S S S R

HOW TO GET THE MOST OUT OF YOUR VOM—Reg. Price $4.60
By Tom Jaski * This book shows you how to make your VOM
stand up and do tricks! Tells how and why it works, how to choose
the best one for your needs, how to use, care for it, put it to new
uses, extend its range, increase its accuracy. It analyzes commercial
types and Kits and tells you how to build your own.

RAPID TV REPAIR — Reg. Price $4.60
By G. Warren Heath ® One of the most valuable servicing books
ever written! Lists hundreds of tough TV problems, alphabetically
for easy reference. Tells you how to find ’em and fix ’em in minutes.
No theory—just practical hints, plus many time-saving trouble-
shooting charts.

TECHNICIAN'S BOOK CLUB
Gernsback Library Dept. 328
184 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 How To Get The Most Qut Of Your VOM -+
Rapid TV Repair + The VIVM 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 months, and that 1 may cancel anytime
thereafter. 1 also understand that 1 may cancel immediately, simply

THE VTVM —Reg. Price $4.60 1 rciurning these first 3 books within 10 days.

By Rhys Samuel * How to get the most out of this electronic

workhorse! Suggests many new time-saving uses. Tells how and

why the VIVM works, describes meter scales, probes and cables NAME e —

and explains the use of the VTVM in TV troubleshooting, AM-FM ADDRESS

alignment and repair, servicing audio amplifiers, etc. i N
EVERY MONTH,YOUR CHOICE OF MONEY-MAKING BOOKS LIKE CITY ZONE___STATE

THESE IN EVERY FIELD OF SERVICE & SERVICING EQUIPMENT
Advanced Servicing Techniques / Color TV / Basic Transistor
i Cpurse / Business Practices for Electronic Technicians / Hints &
LKmks / Picture Book of Tl }S}:ﬂr_/_Ba_silc_M_atL t‘gll-lec_hn_ici_ans.

L—---—_—-—_-—-—-

[--]
-
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RCA Announces

2 NEW

HOME TRAINING

COURSES to Help You
Build a Career

in Electronics!

g
i pens J
S i
y '\\
-, "1
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i

Computer Programming

You learn the fundamentals of business computer
programming — for electronic data processing—
one of the fastest growing opportunities in the
business world today.

No Previous Technical
Experience Necessary!

RCA Institutes has created two
new home training courses de-
signed to give you the very latest,
up-to-the-minute training in the
fastest-growing areas of this im-
portant field. With the addition of
these courses, RCA Institutes now
offers you the widest selection in
its 53-year history!

Founded in 1909, RCA Institutes
is one of the largest technical
schools in the United States de-
voted exclusively to electronics. A
service of the Radio Corporation
of America, RCA Institutes offers
the finest facilities for technical
instruction, especially designed to

fit your needs. The very name
“RCA” means dependability, in-
tegrity and scientific advance.

] .: : : — -__' " - |
j N \\\ b = ’ 3] (0-Li29 |
Communications Electronics

You get the latest technical training needed to
service and maintain 2-way radio and mobile
communications, plus the technical foundation
for today’s space and aviation communications.

Prepares You for
an FCC License

RADIO-ELECTRONICS
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HOME STUDY COURSES

in Electronic Fundamentals -

TV Servicing - Color TV

Communications Electronics - Automation Electronics
Computer Programming - Transistors

Voluntary Tuition Plan. All RCA
Institutes Home Study courses are
available under the Voluntary Tuition
Plan. This plan affords you the most
economical possible method of home
study training. You pay for lessons
only as you order them. If, for any
reason, you should wish to interrupt
your training, you can do so and you
will not owe a cent until you resume
the course. No other obligations! No
installment payments required.

RCA Personal Instruction. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances, and time. RCA
Institutes allows you ample time to
complete the course. Your lesson as-
signments are individually graded by
technically trained personnel, and
helpful comments are added where re-
quired. You get theory, experiment,
and service practice beginning with
the very first lesson. All lessons are
profusely illustrated. You get a com-
plete training package throughout the
entire course.

You Get Prime Quality Equip-
ment. All kits furnished with the
course are complete in every respect,
and the equipment is top grade. You
keep all the equipment furnished to
you for actual use on the job...and
you never have to take apart one piece
to build another.

RESIDENT
SCHOOLS

in Los Angeles and
New York City—
You can study
electronics in the
city of your choice.

No Previous Technical Training
Required For Admission. You
Are Eligible Even If You Haven’t
Completed High School. RCA In-
stitutes Resident Schools in Los An-
geles and New York City offer training
that will prepare you to work in re-
warding positions on research and pro-
duction projects in fields such as auto-
mation, transistors, communications,
technical writing, television, compu-
ters, and other industrial and ad-
vanced electronics applications. If you
did not complete high school, RCA

will prepare you for such training with

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
NEW YORK OR LOS ANGELES
RESIDENT SCHOOL

courses specially designed to provide
the basic math and physics required
for a career in electronics.

Free Placement Service. RCA In-
stitutes graduates are now employed
in important jobs at military installa-
tions such as Cape Canaveral, with
important companies such as IBM,
Bell Telephone Labs, General Electric,
RCA, and in radio and TV stations
all over the country. Many other
graduates have opened their own
businesses. A recent New York Resi-
dent School class had 92.06% of the
graduates who used the FREE Place-
ment Service accepted by important
electronics companies . . . and had
their jobs waiting for them on the day
they graduated!

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Los Angeles. You
can prepare for a career in electronics
while continuing your normal full-
time or part-time employment. Regu-
lar classes start four times each year.

3 NEW LOCATIONS

In addition to RCA Institutes Inc.
courses, Radio Corporation of America
offers a limited selection of basic Resi-
dent School Courses in Electronics at
three new locations ... Chicago, Phila-
delphia, and Cherry Hill, N. ]J., (near
Camden). For complete information,
write the city of your preference next to

your name on the attached postcard.

RCA INSTITUTES, INC. pEPT. RE32 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK 14, N. Y.
PACIFIC ELECTRIC BLDG., 610 S. MAIN ST., LOS ANGELES 14, CALIF.

MARCH, 1962
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11 OLSON STORES
PLUS MAIL ORDER

Olson Stores In:

' AKRON, OHI0
69 W. State Street

ATLANTA, GA.
485 Peachtiree St.

BUFFALO, N.Y.
711 Main Street

CHICAGO, ILL.
4101 N. Milwaukee Ave.

CHICAGO, ILL.
123 N. Western Ave.

CLEVELAND, OHIO
2020 Euclid Ave.

CLEVELAND, OHIO
6813 Pearl Road

00O

COLUMBUS, OHIO
142 N. High Street

INGLEWOOD, CALIF.
4642 W. Century Blvd.

Write for
details

on how to
become an
OLSON
DISTRIBUTOR

>k

Fill in coupon for a FREE One Year Subscrip-
tion to OLSON'S Fantastic Bargain Packed
Catalog — Unheard. of LOW, LOW WHOLE-
SALE PRICES on Brand Name Speakers,
Changers, Tubes, Tools, Hi-Fi's, Stereo Amps,
Tuners and other Bargains.

MILWAUKEE, WISC.
423 W. Michigan

PITTSBURGH, PENN.
5918 Penn Avenue

EEEEE MALTO: A REEN

OLSON ELECTRONICS

730 S. Forge Street
Akron 8, Ohio

NAME

ADDRESS

Crry— . . . ZONE___ STATE_ _______
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(Continued from page 88)
tenna; harmonic distortion less than 19%; hum
level 45 db below 80% modulation. FM stereo
adapter section: response =1 db 15—15,000 cyeles;
distortion less than 19%.—Harman-Kardon, Ine.,
Ames Court, Plainview, N. Y,

HEADPHONE CORDS. Replacement for
Brush and RCA phones and most monaural
headset cables. Plastic-covered parallel cable
with 2-conductor phone plug and ecable clamp
molded to one end, Y junction, four eyelet lugs

&
terminating other end of cable assembly. Model
O5KF88: has 2-ft cable from plug to Y-junction.
Model O5hJ88: 4-ft cable from phone plug to
Y-iunction, 1-ft eable from Y to eyelet plugs.—
Switcheraft, Inc., 5555 N. Elston Ave., Chicago.
MOBILE MIKE, model 714,SR. For pag-
ing, CB and ham radio applications. Hand-held
model delivers —55-db output. Sensitivity —55
db, response 60 to 7000 cycles. 10-in, 3-conductor,

coiled cord extends to 5 ft.—Electro-Voice, Inec.,
Buchanan, Mich.

CB MICROPHONE, Model 254C. Desk type
ceramic mike, touch-bar on—off switch, level
lock on—off switch. Wired for relay operation.

-
k

5
i

Response 80-7,000 cycles, output —54 db.—
Turner Microphone Co., 901 17th St. N.E., Cedar
Rapids, Iowa

CB TRANSCEIVER, Littlefone model CB-4.
Hand-held, 7 transistors, 1 diode. 27-me¢ (class-
D) service, for field, mobile or base stations. Av-
erage range 2 miles. Power input 100 mw, sen-

i
L

sitivity 1 uv. Plug-in crystals and transistovs.—
Hallicrafters Co., 4401 W. Fifth Ave., Chicago.

EARPHONE-MIKE COMBINATION for
language labs. Liquid-filled circumaural ear cush-
ions for comfort, easy removal and noise-exclu-
sion. Attenuates —40 db of ambient noise,
eliminates need for private hooths. Response
30-10,000 cycles. Boom-mounted mike element

wWww.americanradiohistorv.com

free-floating in foam mounts within cage. Re-
sponse 15-15,000 cyecles. Attenuates —43 db of
sound from source 4 feet away.—E. J. Sharpe
Instruments, Inc., 965 Maryvale Dr., Buffalo, N.Y.

RECORD PLAYER/EARPHONE COMBRO,
Personal Listener, eliminates need for loud-

speaker in classrooms. 4-speed player, diumond-
cartridge,

sapphire turnover four-pole motor

and separate volume controls.—Koss: Ine., 2227
W. 31st St., Milwaukee, Wis.

RECORDING AMPLIFIER. Channel sep-
aration above 40 db. Designed for use with stereo
tape equipment. Two record level meters, two
lever controls, mike and line inputs. Trap for
recording stereo FM. Colpitts oscillator for 72-
ke bias and erase current. Separate record-
playback channels for sound-on-sound recording

e

‘ conn s -
LT
e g gy
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~
with headphone jacks.—Fidelitone, Inc., 6415
Ravenswood Ave., Chicago 26, 111.
1-MIL MYLAR-BASE TAPE. 3-in, 5-in

and 7-in reels, 225, 900 and 1,800 feet of tape,
respectively. Available soon in lengths for pro-

fessional use. Mylar base.—Sarkes Tarzian, Inec.,
415 N. College, Bloomington, Ind.

CONSOLE SPEAKER, model AD-1A8. 12-
in woofer and 8%-in tweeter, wired through
crossover network to 8-ohm terminals on back.
Tube-vented cabinet design increases base with-

Zs

e

ey

—

out booming, boosts effective power output.—
Argos Products Co.. 301 Main St., Genoa, 1l
HI-FI SPEAKER S\YSTEM, Ravinia. One
12-in woofer, one 8-in cone mid-range speaker,
one 2l2-in ring-radiator supertweeter. Crossover

points 600 and 3,500 cycles with 12-db/octave
attenuation. Level controls for optimum mid-
range and tweeter balance. Response within
#+=2 db 45 to 17,500 cycles.—Sherwood Electronic
Labs, Inc.. 4300 No. Calitornia Ave., Chicago 15.

SPEAKER SYSTEM. wmode¢l S-468. Two 8-
in free-cone speakers, two 8-in mid-range speak-

RADIO-ELECTRONICS
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ers, 3%-in cone tweeter. 26% x 197% x 5 in.—
Olson Electronic Corp., 260 8. Forge St., Akron
8, Ohio

TRANSISTORIZED TAPE RECORDER.
Compact. Single contral for rewind, off, play
and record. Crystal mike and built-in Alnico V
dynamic speaker. Two size-D and one 9-volt

transistor battery (not included). Two 3-in reels
and 150-ft magnetic fape.—Edmund Scientific
Co., Barrington 74, N. J.

SOCKET ADAPTER, model SA. Use with
any tube checker, including mutusl-conductance
type, for same tests on 12-pin compactrons,
nuvistors, Novars and 10-pin tubes as on older

types. Test by plugging unit into 9-prong socket
of present tube teste: Electronic Measurcments
Corp., 625 Broadway, New York 12, N. Y.

REGULATED POWER SUPPLY, model RS-
24, De plate voltages plus bias and ac filament
voltages. Dc output variation less than 1/3 of
1% or 0.3 volt from no load to full load: less
than 0.49% or 0.5 volts cutput variation for #10-

volt line-voltage variation from 117 ac input.
Ripple less than .003 wvolt rms.—Precision Ap-
paratus Co., Inc., 70-31 84th St., Glendale, N. Y.

TRANSISTOR AUDIO GENERATOR, model
TE-28. Sinusoidal output 1,000 cycles. Distortion
less than 0.59%, output amplitude adjustable to

1962
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0.5 volt rms. Powered by 9-volt battery. May be
used for linearity adjustment and low-frequency
power measurements of audio amplifiers, testing
and adjustment of AM and SSB amateur trans-
mitting equipment, etc.—Lafayctte Radio FElec-
tronics Corp., 111 Jericho Turnpike, Syosset,
N. Y.

VTVM, Kit model IM-11. Tests ac volts
(rms and peak-to-peak), dc volts, resistance and
db measurements. 7 ranges for dc plus, dc minus
and ac volts from 1.5 to 1,500 full scale. Meas-

ures resistance 1 to 1,000 megohms in 7 ranges,
also 7 ranges for db (—10 to +470), 1 milliwatt
into 600-ohm line. 1% resistors, 11-meg input re-
sistance; 4%-in. 200-ua meter. Front-panel con-
trols: rotary function switch, rotary range se-
lector, zero adjust and ohms adjust. All-purpose
test probe for all measurements. Component
circuit board included.—Heath Co., Benton Har-
bor, Mich.

MARKER GENERATOR, model TE-2;.
Aligns any tuned circuit within its range;
built-in loudspeaker for use as adjustable hetero-
dyne frequency meter. Use 400-cycle audio output

and rf signal tracer. 8 bands for rf output of
120 ke to 130 mec on fundamentals, 120 to 260
me on calibrated harmonics. External modula-
tion —20 to 15 ke, audio output 0-10 volts. Tube
complement: 6CB6, 6BMS8, 12AU7, 6X4, two
6J6’s. Available at extra cost: marker crystals
for calibration of dial to within .006%, rf probe.
—Lafayette Radio Eleetronies Corp., 111 Jericho
Turnpike, Syosset, N. Y.

TUBE TESTER, model 1200. Dynamic mu-
tual-conductance type, pushbutton settings. Tests
nuvistors, Novars, compactrons and new 10-pin
types; foreign and hi-fi tubes, voltage regulators,
battery type tubes, auto radio hybrid tubes. thy-
ratons and many industrial types. Also black-
and-white picture tubes, transistors and bat-

teries. Checks for dynmamic mutual conductance,
shorts and leakage between elements, gas and
grid emission. 4%-in panel meter and 7-pin and
9-pin straighteners.—Mercury Electronics Corp.,
111 Roosevelt Ave., Mineola, N. Y.

COMPONENT SUBSTITUTOR, model
RC121. For on-the-spot substitution of carbon
and power resistors. capacitors, electrolytics and
rectifiers. llach section offers complete range to
be used independently and simultaneously, and
is identical to manufacturer’s equivalent smg]e
unit (H36, ES102, PR111 and RS106) except

www.americanradiohistorv.com

The First Practical
TV-RADIO-ELECTRONICS
Shop Library

| Answers ALL
- Servicing Problems QUICKLY ...
Makes You Worth More On The Job

Examine Coyne’s all-new 7-Vgolume TV-RADIO-
ELECTRONICS Reference Set for 7 days at our
expense! Be convinced it gives you the way to
easier TV-Radio repair—time saving, practical
working knowledge that helps you get the BIG
money ! See how to install, service and align ALL
radio and TV sets, even color-TV, UHF, FM and
transistorized equipment. New photo-instruction
method is quick and casy to understand. No com-
plicated math or theory—just practical facts you
can put to use immediately right in the shop, or
for ready reference at home. Over 3000 pages;
1200 diagrams; 10,000 facts!

Like An Electronics Expert At Your Side!

VOL. {(—EVERYTHING VOL. 5—EVERYTHING
ON TV TROUBLE-

300 pages of SHOOTING! Covers all

practical explanations;

types of sets. 437 pages;
hundreds of illustrations.

VOL. 2—EVERYTHING
ON TV-RADID-FM RE-
CE!VERS: 403 pages;
tully illustrated.

VOL, 3—EVERYTHING
ON _TV-RADIO CIR-
CUITS! 336 mges: hun-
dreds of illustrations, cir-
cuit diagrams.

VYOL. 4—EVERYTHING
ON  SERVICING IN-
STRUMENTS’ How they
work, how to use then.
368 pages; illustrated.

illustrations, diagrams.

VOL. 6 — TV CYCLO-
PEDIA! Quick and con-
cise answers to TV prob-
lems in alphabetical or-
der, including UHF, Col-
or TV and Transistors;
868 pages.

VOL. 7 — TRANSISTOR
CIRCUIT HANDBOOK!
Practical Reference cover-
ing Transistor Applica-
tions; over 200 Circuit
Diagrams: 410 Dages.

DIAGRAM BOOK FREE!

For prompt action, we'll also send you this
big book, ‘50 Radio-Television Picture
Patterns and Dlagrams Explained”’ AB-
SOLUTELY FREE just for examining
Coyne’s 7-Volume Shop Library on 7-Day
FREE TRIAL! Shows how to cut servicing
time by reading picture-patterns, plus
schematic diagrams for many TV and radio
sets.

SEND NO MONEY

Just mail coupon for 7-Volume TV-Radio Set on
7-Day FREE TRIAL! We'll include the DIA-
GRAM BOOK FREE. JIf you keep the set, pay
only $3 in 7days and $3 per month until $27.25
plus postage is paid. Cash price only $24.95. Or
return sct at our expense in 7 days and owe

nothing. Either way, the FREE BOOK is yours
to keep. Offer is limited, so mail the coupon
TODAY!

FREE BOOK-—FREE TRIAL COUPON

Educational Book Publishing Division
COYNE ELECTTRICAL SCHOOL
1455 W. Congress Parkway, Deut 32-RE,

Money-Back Guarantee,

« -
H H
H H
H H
: :
= Chicago 7, llinois E
s Yes! Send me COYNE'S 7-Volume Applied Practical =
* TV-RADIO-ELECTRONICS Set for 7-Days FREE s
= TRIAL per vour offer. Include ‘“'Patterns & Dia- 3
® grams’’ book FREE! .
H H
= Name...._. e |
H H
% Address H
H H
2 City. Zone......... State e B
s O Check here if vou want Set sent C.0.D. Coyne o
= pays postage on C.0.D. and eash orders, 7-Day @
- H
| 4 -
H :
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Thww o 2 Kinds of
Radio-TV Sowicemen-

Those who use Those who use
QUAM other brands of
replacement loudspeakers [replacement loudspeakers

We're proud to say that
this group is bigger*

¥ According to the findings of Brand Name
Surveys, Chicago, Illinois in March and April
1961, more servicemen prefer Quam speakers
than all other replacement brands combined.
Major reasons stated for the preference:
Quality! Availability! Performance!

QUAM-=-NICHOLS COMPANY
238 East Marquette Road, Chicago 37, lllinois

) " a .

= Simply send us your defective tuner §

& complete: include tubcs, shield cover |
and any damaged parts with model
number and complaint.

Send for details and FREE Mailing Kit 3 . > ALL MAKES
- ONE PRICE

C A S T L E TV TUNER SERVICE, INC. SR 995

5730 NORTH WESTERN AVENUE. CHICAGO 45, ILLINOIS RaLULTHY
653 PALISADE AVENUE, CLIFFSIDE PARK. NEW JERSEY §
JN CANADA: $36 MAIN STREET. TORONTO 13, ONTARIO

www.americanradiohistorv.com

| for an improved electrolytic section.—Sencore,

Inc., 426 S. Westgate Dr., Addison, IlL

PORTABLE TUBE TESTER. model 350. 86
sockets wired through selector switch and load
system, cover 2200 types. Vtvm type meter
eircuit prevents meter damage. Short-proof
power circuit. Automatic constant voltage-reg-

| ulated transformer for 100-130 volts, 50-60

ecycles. Accessory panel: electronie battery ana-
lyzer, fuse and lamp continuity cheek and vibra-
tor tester.—Scco Electronies, Inc., 5015 Penn Ave.
So., Minneapolis 19, Minn.

SOLDERING-IRON TIP. Coated copper.
Y%- and ' -in sizes to fit manufacturer's 18HD,

14HD and 14T irons. Later sizes will ineclude
%, Y%, % and % in.—P. Wall Mfg. Co.. Grove
City, Pa.

SCREW AND NUT DRIVERS in counter
displays. Assortment RA-48: 48 round-blade
plastiec-handle screwdrivers in self-contained

shipping carton. Assortment SA-75: 40 hollow-
shaft nut drivers, color-coded for size, in self-
contained shipping carton.—Vaece Products Co.,
317 E. Ontario St., Chicago 11, Il
CLEANING SOLUTION for glass tube
faces, safety glass, plastic masks, cabinets, ete.

Mask-N-Glag Cleaner is anti-static, nonstaining

and nonabrasive.—Chemtronics, Ine., 870 E. 52

St., Brooklyn 3, N.Y. END
All specifications from
manufacturers’ data

RADIO-ELECTRONICS
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. NEW
LITERATURE | |

CATALOGS o BOOKLETS e CHARTS

RECORD CLEANER, CARTRIDGES AND
TONE ARM offered in 6-page pamphlet. Photos, |

spees and full technical details provided.—
Grado Laboratories, Inc.,, 4614 7th Ave., Brook-
Iyn 20. N.Y. |

MINIATURE FM TUNERS, models 310

and 811, are described in 1-page looseleaf insert.
Ilustration, specs and schematic diagram in-
cluded.—General Instrument Corp., F. W. Sickles |
Div., 165 Front St., Chicopee, Mass.

SEALED CELLS, 13 models, are presented
in 10-page fully illustrated Technical Data Cata-
log with complete description of construction
and other characteristics, plus list of applica-
tions. Physical and electrical summary tables list
full specs, and separate technical data sheets
are included for each model.—Sonotone Corp.,
Battery Div., Elmsford, N.Y.

TRANSFORMERS, 657 varieties, listed in
illustrated Catalog TR-82. Detailed charts give
applications and specs. — Triad Transformer
Corp., 305 N. Briant, Huntington, Ind.

SEMICONDUCTOR SHORT FORM CATA- |
LOG lists 2,650 semiconductor deviees, including
glass Zener diodes, silicon controlled rectifiers
and SCR triggers, silicon small-, medium-, high- |
and super-power rectifiers plus Zener reference
elements. Ratings, characteristies and descriptive
data shown, plus full listing of JEDEC rectifier
types.—International Rectifier Corp., 233 Kansas
St., El Segundo, Calif.

EVERYTHING ELECTRONIC. 384-page |
1962 catalog, offers varied equipment for con-
struction, operation, maintenance and repair,
plus 12 pages of technical publications.
Cameradio Co., 1121 Penn Ave., Pittsburgh, Pa.

POWER TUBES offered in illustrated 41-
page Form No. PG-101E. Gives selection Charts
by CW and rf-pulse applications. Commercial
and Development Tube-Types Section highlights
specific features for given requirements; Tabu-
lated Data Section provides information on
over 200 types of commercial power-tube types;
feature articles offer information on power-tube
technology.—RCA, Electron Tube Div., Harri-
son, N.J.

1940 RADIO DIAGRAMS AND SERVIC-
ING INFORMATION, plus other manuals on
old-time sets from 1926 through 1961, for the
radio technician. — Supreme Publications, 1760
Balsam Rd., Highland Park, Ill. Most volumes
priced at $2.50.

STEREO HI-FI GUIDE contains 138 pages
of data on components, accessories and complete
systems for audio, amateur radio and CB appli-
cations. 78 manufacturers represented.—Airex
Radio Corp., 85 Cortlandt St., New York 7, N.Y.

HI-FI LITERATURE includes five pieces:
Catalog No. 145 presents E-V and Wolverine
speakers, enclosures and systems, plus hi-fi
cartridges. A 6-page brochure features Wolver-
ine speakers, with data on new 3-way LTI12.
Catalog No. 141, 12-page component guidebook,
provides description and illustration of 70 sys-
tems, from basic arrays to deluxe stereo systems.
Catalog No. 1,; offers 20 pages of mikes, loud-
speakers, PA equipment, receivers, transceivers,
etc. Specs on nearly 200 replacement cartridges
are contained in 32-page Catalog No. 149.—
Electro-Voice, Inc., Buchanan, Mich.

BI-PHONIC COUPLER, 2-inch-thick
speaker system illustrated in 2-color catalog
sheet, Form No. 601. Mini-Wafaire unit fully
described, with specs and application data.
Advanced Acoustics Co., 67 Factory Pl, Cedar
Grover, N.J. END

Any or all of thess 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.
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ROHN

The moet Famoue Name in

TOWERS of ALL KINOS!

Here are the advantages you get

when you insist on pOHN TOWERS

LARGEST FULL RANGE OF TOWERS —you can get any-
thing from home TV and amateur radio towers to
heavy-duty communication and micro-wave towers.
Included are 170 foot sel f-supportmg towers, 1,000
foot guyed towers, and “fold-over’ towers. Regard-
less of your needs, ROHN can supply it.

UNQUESTIONED LEADERSHIP IN DESIGN AND MANU.
FACTURE—you get the latest in advanced tower engi-
neering. All communication towers are engineered
to EIA specifications, and are proved by thousands
of installations. No other manufacturer can surpass
the quality and fine reputation of ROHN

QUALITY MATERIALS AND WORKMANSHIP—Only high-
est quality steel is used which fully meets the speci-
fications for the job. ROHN towers are hot- dipped
galvanized after fabrication—a feature ROHN pio-
neered!

SERVICE WHEREVER YOU WANT IT—ROHN represent-
atives are world-wide. Complete erection service for
communication systems. broadcasting, micro-wave,
and other needs is available; also competent engi-
neering service to help you.

Settle for the BEST in TOWERS —ROHN—today the
world’s largest, exclusive manufacturer of towers of
all kinds!

For your needs, contact vour local ROHN salesman,
distributor or dealer; or write direct for information,

SEND THE HANDY COU- ROHN Monvf:t—h:n;_-c-;n;v_—_————_———__‘l

Box 2000
PON INDICATING YOUR PSSR NN |
NEEDS Send me complete literature on the following RONN Products: l
{] Mome TV Towers Amoteur Towers l
R o H N [J Communication Towers AM-FM Broadcasting Towers |
[] Micro-Woave Towers ] Government l

4 N
Manvufacturing ﬁ":‘" I
Company ]
Address l
BOX 2000

PEORIA, ILLINOIS City Srote |

Save 30% on 4-track
Stereo Music on Tape!
Empty 3 in. plastio recls 7¢ ea.

Please mention

RADIO-ELECTRONICS

when answering advertisements.

BARGAIN PRICESI
SEND FOR OUR FREE

ope Recorder/Blank/Precorded Tope Cotalog
SAXITONE TAPE SALES

(Div. of Commissioned Electronics Co., Ine.)
1776 Columbia Rood Washington, D.C.

.. DUT DF SPACE?

I

1

1
You bet we'd be. ... if we were !
1o tell you all about AUDION's .
‘Out of this World Hi Fi Values i
]

)

1

1

l

Write far
free
Catolog

| audign

25-E Oxford Road
Massapequa, New York

www.americanradiohistorv.com

| states. 40 countries. 20 buildings; dorms, gym.

DEGREE IN
27 or 36 MOS.

ENGINEERING
SCIENCE &
MATH

-—
—rg
Araa.
B.S. degree—38 mos. @ B.E. degree—27 mos.

Accelerated year.round program prepares for early em-
ployment in flelds of Science and ineering. Regular
4-year program for B.S. Degree completed in 36 months.
speclal engineering degree brogram 27. Classes start
March, June, July, September, January. Quality educa-
tion. QGraduates employed from coast to coast. Govern-
ment approved for veteran traiming. Students from 350
Campus.
Earn board. Write for catalog,

Save time and money,
Fort Wayne 2, Indiana

1732 E. Washinaton Boulevard,

f§ INDIANA TECHNICAL COLLEGE
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are
Stancor
transformers

®

than anybody else’s?

An illegitimate conclusion might be drawn
from a set of strictly legitimate statistics.
An impartial independent survey made in
1961 shows that more servicemen prefer
Stancor transformers than

any other replacement line—259%, more

than the next most popular brand.*

Of course, this preference does not of itself

prove anything about relative quality—but

it does show that a lot of professional service-

men feel that they get more for their money

from Stancor.

And who are we to argue with them?

G

=

i

v

EL

{formerly Chicago Standard Transformer Corporation)
3508 WEST ADDISON STREET

*According to Brand Name Survey, Chicago, Illinois, May, 1961. This survey has been made
annually since 1954—and Slancor has come out first every time.

i
i

I 1 e
§E i L

| ) - @

ONICS, INC.

o

CTR

ik

. CHICAGO 18, ILLINOIS

GERNSBACK LIBRARY, Inc.

Want to get ahead in SERVICING?

{See advertisement on page 89)

154 West 14th St.

New York 11, N.Y.

ENGINEERING

Learn more . .. earn more. B. S. DE-
GREE IN 27 MONTHS in Engineer-
ing. IN 36 MONTHS in Business
Administration. Small classes. Low
costs. Enter Mar., June, Sept. Jan.
Write J. G. McCarthy for Catalog
and Your Career Book.

TRI-STATE COLLEGE
2432A College Avenue ° Angola, Indi

The G/L Technicians’ Book Club can help you. ‘
|
l

AUD][] unlimited

Specializes in SAVING YOU MONEY

» FACTORY FRESH COMPONENTS

» LOWEST POSSIBLE QUOTATIONS

# FAST DELIVERY
\'Ve 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
St., New York 16, N. Y.

Visit Our Showroom l
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PICTURE-TUBE LAWS

The states of New York, Pennsyl-
vania and Ohio have enacted laws re-
quiring exact labeling of picture tubes
and their cartons. These states also
require that the dealer selling to the
ultimate consumer must advise the con-
sumer, in writing, the exact nature of
the particular tube, such as “All new,”
“Reused envelope,” “Repaired with new
electronic parts only,” “Envelope and
screen are used, electron gun is new,”
etc.

The laws were designed to permit
prosecution of those selling partially
rebuilt and rejuvenated picture tubes
for full new-tube prices and conditions.
What was formerly called a rebuilder
goes through many of the same motions
in making tubes as do the major manu-
facturers. Their quality is not neces-
sarily as good as the majors but not
necessarily bad either. It has been our
experience that all too often the local
“independent” tube factories fail to get
good enough vacuums, seals, facings or
gun placements. Some of these plants
try hard but too often come up with a
product that is not “first line” but on
the other hand, they don’t get “first-
line” prices.—The Supreme Effort

MISSOURI ELECTS OFFICERS

Jefferson City, Mo.—The 1962
slate of officers for TESA-Missouri lists
Marion Crane, St. Joseph, president;
Howard Wigg, Wellsville, Wm. Pryor,
Mountain Grove, Vincent Lutz, St.
Louis, Walter Round, St. Joseph, vice
presidents; Gene Love, St. Louis, sec-
retary; Carl Adcock, Aurora, treasurer.
Six board members were also elected.

A special feature of the annual
meeting was an excellent seminar on
Zenith color television, presented by
Jack Mulford.

SOUTH BEND HAS
LICENSE LAW

South Bend, Ind.—The City Coun-
cil, by a 7 to 2 vote, passed an ordinance
requiring licenses for TV service tech-
nicians and antenna installers. The
ordinance provides for a chief TV in-
spector, who must be a qualified tech-
nician, with five years’ experience, and
is charged with enforcing the law and
inspecting all complaints. An examin-
ing board is also created. It is composed
of two technicians, one antenna-instal-
ler, one TV dealer and one layman.
Apprentices must be registered, and

RADIO-ELECTRONICS
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must work only under the direct super-
vision of licensed technicians. The
ordinance covers only home entertain-
ment equipment, amateur apparatus
and industrial equipment being specifi-
cally exempted. Nothing in the ordi-
nance affects a person working on his
own equipment. Fines range to $500
for violatinns.

TV SHOPS FACE
CASCADING COSTS

Accountants of local TV servicing
firms are arriving at what once would
have seemed fantastic amounts neces-
sary to provide businesses toc pay over-
head and show a reasonable profit.
Accountants state that very few TV

shops fully realize that costs ineclude |

depreciation reserve and profit. Those
reporting also state that the average
shopowner is fabulously generous with
his time, and is more likely to give it
away, perishable as it may be, than to
charge for it.

One TV shop recently received a
contract which pays $8.25 per hour,
portal to portal. The owner was elated,
even though, in order to handle the
contract, he was required to avail him-
self of special training. He was amazed
to find that his accountant wasn’t
nearly as exuberant. He stated, “That’s
what I've been telling you is necessary
for your conversion from the status of
a slave to business man. Even at $8.25

per hour, your profit, after wages, is |

only 8%!”

In 1951, it was determined that $5
an hour for shopwork was the minimum
necessary for maintaining a sensible
profit and overhead. It is unnecessary
to dwell on subsequent increased costs
amounting to some 59%, far the aver-
age shop, reflecting labor and other
overhead.

Accountants — men who spend
their lives studying business just as the
TV man studies TV service—say that
it takes $8.25 per hour to make a profit
in the TV service business.—The Su-
preme Effort

TRUE STORY FROM MIAMI

Although it’s been some 40 years
since the first radio knob was turned
on by a breathless populace, we, as
servicers, are still in a nebulous period
in our profession.
with growing pains. It is endeavoring
to reach maturity. It is in an age of
puberty. Here the adolescence in us is
striving hard to break the bonds of
babyhood and become a man. This is an
age of uncertainty in what’s still con-
sidered a new and untried profession.

So we need help.

And help we did get. When all
about us opportunists were exploiting
the electronic service profession; when
“wholesalers” patted us on the back
and picked our pockets at the same
time, one man rose to the sccasion. He
swore by all that's good and holy that
he would protect us, that he would sell
only to us and not to our customers.
And this he did, and kept his word to
the best of his ability.

MARCH, 1962

It’s still obsessed |

Perma-Power puts you in the P. A. picture

n MOVING

tha

ROSTRUM

a complete high-volume
sound system in a single case

® Use it anywhere—
INDOORS OR OUT-—-
It's Battery-Powered!

® Perlect for CLUBS,
SCHOOLS, CHURCHES,

MEETING ROOMS,

RENTALS. ETC.

THE Perma-Powar Roving Rostrum is as simdle to
use as one-two-three. You cpen the case, plug in the
microphone, turn cn and talk! It reproduces vaice or
music clearly, distnetly, and naturally—and covers
audiences of over 500! No =lectrical outlets are needed:
The Roving Rostrum is pcwered by 2 standard lantern
batteries that will last mere than a year with moder-
ately heavy use.

The Roving Rostrum includes a 10 watt transistor
amplifier, Astatic microphone and accessories, 2 full

COMPANY fidelity Quam speakers with special anti-feedback
3100 North Elston Ave, housings, an extra input for phono or radio, and
Chicago 18, 11i. outputs for auxiliary speaker and tape recorder. Even

the reading desk is part of this compact self-contained
system! Yet it weighs under 30 lbs. for easy porta-
bility—and is priced at only $124.50 user net ($175
less than you'd expect!)

Ask your distributor far a
demonstration—or write to
Perma-Power for detailed
literature.

MERCURY TV TUNER SERVICE

"Largest in the East”

VHF-UHF TUNERS

Price Includes Labor & Minor Parts

TUBES & MAJOR PARTS
. AT NET PRICES
When Shipping Tuner: Include Tubes,
Shieids and Damaged Parts.
Give Model Number and State Complaint

PACK WEFL AND INSURE
24 HOURS ON POPULAR TYPES

ALL MAKES
ONE PRICE!

$9.50
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fI)X 16 Super Deluxe TV KIT

70° or 90° — operahng all 17", 21", 24” and 27” PICTURE TUBES
% Produces a 16-Tube Chassis with 30-Tube performance.

% Latest Intercarrier Circuitry and Multi-section Tubes.

% Standard Neutrode Tuner for Selectivity & Fine Definition.
 All Video and LF. Coils factory pre-aligned and tuned.

% Large 250ma Power Transformer for dependable service.
% 12" Speaker or Twin-cone 6 x 9” Speaker.

Includes LIFE-SIZE step-by-step Building Instructions
Most Up-To-Date and Practical Course in Television

COMPLETE KIT
with SET of WESTINGHOUSE TUBE5393_49

..m."..;é

Shipping welg
kAlso sold on EASY-PAYMENT-PLAN Buy LIFE.SIZE lnstructlons—S2-49—amﬂ buy Parts as you huild.J

BUILD G~ CABINET 55 TV CHASSIS

Comparable to the type that Top Mfrs. use on high priced TV sets.
CABINET KIT with 90% of the job done, Includes-
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko-
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC.

And EASY-TO-FOLLOW ASSEMBLY INSTRUCTIONS

Front, Top and Sides supplied in a beautiful Piano Finish @ Knob panel
undrilled e For matching Mask specify type or number of CRT used.
8S8ame price—Mahogany, Walnut or Blond. (Shipping weight 36 1bs.)

21" CABINET KIT ......... ... 26

21" or 23”7 FRONT SECTION 319.45 24"
for flush to wall mounting....

4—6CB6. 6U8, 6T8. 6C4. 12BH7, 6SN7, 6B0O6, 6W4, 6K6.

1X2B, 5U4. 6BN4, 6GCS, incl. in the Tuner (less CRT)

W x
ht 40 Ibe.

528.47

237 TV CABINET KIT..

or 27”7 FRONT SECTION 524.97
for flush to wall mounting )

90° TV CONVERSION KITai? Essenttal Parts$13,97  70° TV CONVERSION KIT anl Essential Parts S11.97
170° TV CONVERSION KIT all Essential Parts 1598 12" UNIVERSAL TWIN-CONE SPKR.6.8 magnet5.97

CONSTELLATION TV CHASSIS #6015 50
TEGH'MASTER fOI' I 962 * Complete ready to ploy (less CRT) sl 59
Brochure on request

Debunks the idea of high prices—on HI-FI, STEREO & TEST EQUIPMENT. See page 30—send

Elco order to us on ony items shown. Free Surprize Gift with eoch Purchase. Catalog on request.
®
(o] .

TUBULAR CONDENSERS—85°C Top qQuaLITY—Equally as good for Radio or TV work
.0047-400v, .0)-400v, .015-400v, .02-400v, .047-400v, .001-600v, .005-600v, .01-600v, .015-600v S¢ ea.
.1-400v, .25-400v, .47-400v, .02-600v, .047-600v, .1-600v, .25.600v, .47-600v, .001-1000v... B¢ eo.

.0047-1000v, .0)-1000v, .035-1000v, .047-1000v, .00)-1600v, .007-1600v, .0)-1600, .02-1600.14¢ eo.
PACKAGE DEAL #1-—52 TUBULAR CONDENSERS (2 of each).. $3-%°

ELECTROLYTIC CONDENSERS—85°C 1-50v. 1-150v, 2-450v, 25-50v, 4.150v..16¢ ea.

10-150v, 20-150v, 40-150v, 50/30-150v, 10-450v, 20-450v, 30-450v, 40-450v, 80-400v........34¢ ea.
PACKAGE DEAL #2—14 ELECTROLYTIC CONDENSERS (1 of each).

CARBON RESlSTORS—Regqur factory stock in Stackpole, Speer, IRC, etc.

V2 WATT 10%, 10, 22, 39, 47, 68, 100, 120, 150, 270, 330, 390, 470. 560. 680, 820 1k Q..... 3¢ ea.
V2 WATT 10% 1800, 2200, 2700. 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k ©....3¢ ea.
2 WATT 10% 27k, 33k, 39k, 47k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330k 9..3: ea.
V2 WATT 10% 390k, 470k, 560k, 680k, 820k, © 1, 1.2, 1.5, 2.2, 4.7, 6.8, 10, 15 MEG Q....3¢ ea.

T WATT 10% 3.3, 10, 39, 68, 82, 100, 120, 150, 270, 330, 390, 470, 560, 680, 820, 1k, 1800 © .4¢ ea.
1 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k, 39k ©...4¢ ea.
1 WATT 10% 47k, 68k, B2k, 100k, 150k, 220k, 470k, 560k, 680k 1,2.2,2.7 meg Q...... 4¢ ea.

WATT 10% 18, 22, 47, 48, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 560, 680, 820 2.5¢ ea.
WATT 10% Uk, 1500, 1800, 2200, 2700, 3300, 3900, 4700, 6800, 8200, 10k, 15k, 18k, 22k Q2. .5¢ eca.
WATT 10% 27k, 33k, 39k, 47k, 68k, 100k, 150k, 220k, 270k, 330k, 470k, 680k @ 1, 10 megQ 5¢ ea.

PACKAGE DEAL #3—200 CARBON RESISTORS (Vaw—2 ea.) (1 & 2w—1 ea. . . °6°%°

WIREWOUND RESISTORS s-10w. 7-10w. 10-10w. 15-10w, 20-10w, 28-10w, 35-10w 12¢ ea.

40-10w, 50-10w, 56-10w, 60-10w, 70-10w, 85.10w, 100-10w, 150-10w, 180-10w, 200-10w..... 12¢ ea.
250-10w, 350-5w, 470-10w, 560-10w, 650-10w, 680-10w, 820-5w, Tk-10w, 1500-5w, 2k-10w....12¢ ea.
2500-10w, 3k-10w, 5k-10w, 6k-10w, 7k-10w, 8k-10w, 9k-10w, 10k-10w 15k-10w, 20k-10w.

PACKAGE DEAL #4—37 WIREWOUND RESISTORS (1 of each) .. 340

CERAMIC CONDENSERS 1. 2. 3,5, 8, 10, 20, 22, 25, 30, 33, 47, 50, 56, 68, 75 mmf...4¢ ea.
82, 100, 150, 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, 3300, 3900, 5k, 6800, 10k mmf.....4¢ ea.
PACKAGE DEAL #5—66 CERAMIC CONDENSERS (2 of each) ..1-%°
MICA CONDENSERS s. 22, 25, 50, 60, 65, &8, 75, 80, 100, 120, 150, 220, 270, 33S mmf..4¢ ea.
350, 470, 510¢ 580, 680, 820, 1k, 1500, 2k, 2500, 3300, 3900, 4700, 8k, 6800, 8k, 10k mmf.....4¢ eca.

PACKAGE DEAL #6—64 MICA CONDENSERS (2 of each) ..%1%
% To order any PACKAGE DEAL, simply mention Package Number

NN

BROOKSRADIO &TVCORP., 84 Vesey St., vept.n,New York 7, N.Y.
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*150,000 SALE

OVERSTOCK INVENTORY

“ONE DOI-I.AR Buys

As much as $25 worth — Everything Brand New
and sold fo you with a money back guarantee.

PRICES SLASHED

“Some items in thousands, some limited"

RUSH YOUR ORDER!
25 — ASST. TY COILS aui types, value over $25. .51
1 - $15.00 "'TELEVISION PARTS JACKPOT''.%))
2 - 90° FLYBACK TRANSFORMERSw/diagrams 31
2 - TV YERTICAL OUTPUT TRANSFORMERS .51
50 -= TV PEAKING COILS standard assortment. . .%)
150 - TV R.F. CHOKE COILSs mn .....00...%)
73 - SYLVANIA SILICON RECTIFIERS 500ma . .5}
40 - ASST. TV KNOBS, ESCUTCHEONS ,etc. .%)
10 = 21" TV MASKS standard Bray .e.eecatns B ]
1 =510 INDOOR TV ANTENNAi-galn 3 section®]
00’ = TWIN LEAD-IN WIRE 300¢( nheavy duty.®1

- ASST. STANDARD TUNER UHF STRIPS. ¢

- TV CARTWHEEL CONDENSERS 20kv ....%1
- ELECTROLYTIC COND. 4¢/40/10-450v...%]
~ TV &' CHEATER CORDS with both plugs....%)
0 = PICTURE TUBE SOCKETS wired 20" leads .%1
~ HI-VOLTAGE ANODE LEADS 20" leads ....%)
~ RATIO DETECTOR COILS 4.5mc or 10.7mc .31
- ASST. TV ELECTROLYTIC CONDENSERS. )
~ SELENIUM RECTIFIERS 500ma oy vvurvenn
=TV ALIGNMENT TOOLS choice tools v e v e v

SYLVANIA 35W4 TUBES ractory eartons .
0~ RCA 12L8 TUBES ....... tooptoml
110 - SYLVANIA 1U4 TUBES nlso serves as lT4 s
[]110 ~ ASSORTED TUBESRadio, TV, Industrial, .. .31
[]100 - ASSORTED TUBE CARTONS .
] 50 = TUBE SHIELDSfor 7 and 0 pin tubes. o .« ..« s
30 — ASST. PILOT LIGHTS 44, 46, 47, 51, etc.. 3]
] 20 = PILOT LIGHT SOCKETS bayonet, wired ,..%1
[0 5 - TRANS. 9 VOLT BATTERIES same %216 ...%)
[] 900 — ASSORTED FUSES cholce asst 3AG, ete... .%)
[] 70 — ASST. DIODE CRYSTALSiIN34, 1N84, etc..®)
[] 300 = ASST. V2 W RESISTORS short teads ....3)
[] 50 = ASST. MOLDED CONDENSERSshort Jeads. $1
[] 20 — ASST. WIREWOUND RESISTORS 10w....%1
[] 100 = ASST. /2 WATT RESISTORS some 50, .3)
[] 70 = ASST. ) WATT RESISTORS some 595 ...%)
[]35 - ASST. 2 WATT RESISTORS some 595 ...%1
100 = CERAMIC COND. 2, 25, 33 or 47 mmtf . .%)
100 - CERAMIC COND. 36, 75 or 100 mmf .. .%)
100 - ASST. CERAMIC COND.some590...... $)
100 —= MICA CONDENSERS 820 or 1000 mmt . ,%1
60 = ASST. MICA CONDENSERS some 59% ...%)
50 = ASST. MICA TRIMMER CONDENSERS ..%)
60 — ASSORTED TUBULAR CONDENSERS . ..%)

00000000000000000000000a

|
1
5
3
é
1
]
4
7
2
[
3
1

25 — TUBULAR CONDENSERS .047-800v .....%)
75 = TUBULAR CONDENSERS .001-400v...... $)
40 — TUBULAR CONDENSERS .193.600v .....%]
25 — TUBULAR CONDENSERS .1-600v . ...... 81

15 = ASST. RADIO ELECTROLYTIC COND...%1
& — ELECTROLYTIC CONDENSERS 20/20-250v %1
10 — ELECTROLYTIC CONDENSERS100.400v. . %]
5 - ELECTROLYTIC COND.20/20-250v 125-50v, %1
4 - ELECTROLYTIC COND. 140/40/10-300v .. .%1
15 — ASSORTED ROTARY SWITCHES ..... 20
4 - TOGGLE SWITCHES SrsT,DPST,SPDT, DPDT *1
6 - ASST. SIZES RADIO CHASSIS PANS... .5
6 — VARIABLE CONDENSERS AM, AM-FM, ctc.,S)
6 « ASST. LOOP ANTENNAS choice types ....%1
Y - 5V2" PM SPEAKER 1.47 oz. Alnico magnet ., %1
4 — AUDIO OUTPUT TRANSFORMERS soLe ..%)
3 - AUDIO OUTPUT TRANS. 50L6 push-puil .. .51
4 - I.F. COIL TRANSFORMERS 456ke .. ..... $)
3 = YOLUME CONTROLS v emegw/switch3” shaft. ®1
10 = ASST, VOLUME CONTROLS iess switeh . .%)
5 — ASST. VOLUME CONTROLS with switch .. .%)
100 — ACORN KNOBS 1. diameter, push-on . ...%1
50 — ASST. RADIO KNOBS screw and push-on . .51

30 — POINTER KNOBS with set screw .., ......%1
75 - MINJIATURE WAFER SOCKETS 7 pin ...51
75 - OCTAL WAFER SOCKETS 8 pin........ s
75 — NOYAL WAFER SOCKETS 9 pin ....... 1
100 - LOCTAL WAFER SOCKETS 8pin ..., 8
60 — ASSORTED SOCKETS atl types . ........ s

50 — ASST. TERMINAL STRIPS 1. 2, 3and 4 1ug. %]
100 — ASST. RUBBER GROMMETS best sizes . .91
50 — ANTENNA TERMINAL STRIPS ......... s1
4 — $2.50 SAPPHIRE NEEDLES 100006 playings .$1
10 — 6° ELECTRIC LINE CORDS with plug ....%1
10 — &' RESISTANCE CORDS 250 otms ... ... 1
5 — 50° SPOOLS HOOK-UP WIRE asst. calors .51
] 50 — STRIPS ASST. SPAGHETTI best sizes .. .%1
(J V= LB. ROSIN CORE SOLDER 10,60 .......%1
[J 100 — RUBBER FEET for cabinets best sizes ... .. 1
[J 300 — SELF TAPPING SCREWS =6, 7 ana 8 . .51
[J 10 — ASST. LUCITE CASES handy for parts ... .91
[J 1000 — ASST. HDWRE screws, nuts, rivets,ete. , .51

DO0C0000000000C00000000000000000000000000000

TELEPHONE
COrtland 7-2359
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Therefore, in turn, he prospered. |
Or did he?

Boundless gratitude on the part
of practitioners of cur profession should
have overwhelmed him with success,
automatically. True, much praise and
commendation came to him and his
fame traversed the nation. Here, at
last, was a man among men, deliber-
ately proclaiming his exclusive dedica-
tion to the success of our livelihood.
Therefore, we must support him and
contribute nobly to his own livelihood.

But, the “saddest words of tongue
and pen are: ‘It might have been’.”

We didn’t support him!

Small numbers of us supported
him—small, that is, in comparison to
the volume of business we handled. We
gave him of our business as best we
could, knowing full well we were help-
ing a friend of ours who was a friend
indeed. A minority of us stood by him,
steeling ourselves against the withering
onslaughts of discounts and more dis-
counts from cut-throat, competing parts
wholesalers. But most of us just gave
him lip service. And lip service fits but
poorly in the till. The vast majority of
us, in and out of TESA-Miami, just did
not support our hero. Our adolescence
would not be shed.

In time, the doldrums have come
upon us. Business is poor. So, our man,
in full stride, helped us in our quan-
dary, and carried us on his books, and
supplied us with merchandise, even
though we could not (and some would
not!) pay him. But still he carried us
—the “rubber band” just stretched,
and stretched, and stretched.

Eventually rubber bands break.
So did this one—

Now, disillusioned, but not em-
bittered, he seeks the meekest way out
of a business which promised much and
gave so little. He still has faith in the
cause of the independent electronics
servicer, and he :ympathizes with our
problems. He still believes in us.

Too bad we didn’t believe in him.

AES. |

P.S. No need to ask him about the
touchy details. Gentleman that he is,
he’ll never admit that we let him down, |
—TESA-Miami News editorial END

Sorry—1I must have dozed off!
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THIS . . .

GIANT
‘ALL NEW 1962

BA CA'I'AI.OG

S

SAVE UP™
£0% ON B-A
SELECTED
KITS

ANNIIAL CATALOG Cal

'/ WP VALUES

I8 POWER

AND HANC
TOOLS

'HI-FI AND
STEREQ
SYSTEMS &
\, CCMPONENTS

.

U PAGES
OF BARGAINS
A NOT IN ANY

I\ OTHER CATALDG

AN G D Gaay ey e
| BURSTEIN-APPLESEE CO. Dept. RE,
oA L i 1012-14 McGe: 5S¢, Kansas City 5, Me.
IN-APPLEBEE €O,
suRsTE | (] Rush me New 1952 B-A Catalog No. 651
il

NAME —_—

RS” coapo” * ADLCRESS.
Tovayr .. _

MOVING?

Please send us your o-d adtress as it appears an the latest cooy of -he magazise nzlede the numbars
shown beside your nzme. B° possible serd the actual aidress label pasted on the lawe- right hand
corner of the front cever, Be sure to include postal zore rumser I'f any) with your mew acdress |f
we receive this infcrration before the 20th cf the men:h, sou will continue -0 ge* Fadia-Elzctris
without interruption

Please send data to RADIO-ELECTRONICS Subseriber Serv ce, 254 West 14th Staeet Mew Yark 11, N Y.
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The hand-held

2-WAY
RADIO

that outperforms

’
-

Anyone can operate —no license
required —priced from $109.50!

Instant contact in the terminal or on the dock . . . Viking Personal
Messengers are delivering outstanding performance! Cut operating
costs and speed service . . . ideal for warehousing, freight handling,
trucking or in-plant communications! Viking Messengers are available
in compact hand-held units or maximum legal power Citizens’ Bond
transceivers. Used by businessmen, salesmen, contractors and field
crews. Send today for full details.

Please rush "Messenger” details to:

NAME
ADDRESS
CITY

éﬁ.' E. F. JOHNSON CO.
. 1105 10 Av. 5W, Waseca, Minn.

STATE

7 VIKING

to |
SERVICE
CHARGES J§ |
and

RECORD |
KEEPING

business-like

approach ,
PP LOOKING?
— YOU STAND

A BETTER

CHANCE OF
FINDING
WHAT YOU

For customer’s prices
on every replacement
part, plus flat rate and
hourly service charge
data, regional and
national. Dave Rice’s

OFFICIAL PRICING WANT {F YOU

DIGEST, listing over ' ADVERTISE
63.000 items. $2.50. § | IN

A AVAILABLE FROM YOUR DISTRIBUTOR W/
" RADIO-

If you want to op-
‘_g‘] - ELECTRONICS
A 1 | CLASSIFIED

erate on a profes-
b TY-RApjp

sional level, Dave
Rice’s OFFICIAL
ORDER BOOKS give

bers, labor and tax
charges, signatures,
etc. 75¢ per book,
$6.50 for dust-proof

box of 10. %Z«‘-’&S

you triplicate forms - SERVICE ADS
for order, invoice, i

and office records

...spaces for tubes, See page
parts, serial num- ' 112-113

ELECTRONIC PUBLISHING COMPANY, INC.
133 N. Jefferson St. » Chicago 6, lll.
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DOUBLE TROUBLE

This RCA KCS92 was really a headache. At first glance
the job was simple—no pix or sound on some stations.

| Others were barely there. Others were overloaded. Obviously

the 12AU7 age amplifier was at fault. But when it was
changed, the symptoms appeared unchanged. The original
tube was replaced and the symptoms examined again.

The second time around, it looked like the 6BQ7 rf am-
plifier might be bad. So we went ahead and replaced it. Again
no apparent change in symptoms. To be on the safe side, a
second 12AU7 and 6BQ7 were tried. This time both were
replaced simultaneously to save time. The result was a per-

| feet picture and good sound.

Not wanting to charge the customer for two tubes when
only one was needed, we pulled the 6BQ7 and replaced the
original one. Our trouble reappeared. So we again installed
the new 6BQT7 and pulled the new 12AU7. Again the original

| symptoms appeared. Seems that both tubes went bad at

1

about the same time.—C. S. Lawrence

KNIGHT KIT 18-WATT AMPLIFIER

A somewhat puzzling trouble develops in the output
stage of the Knight No. 83YX786 amplifier kit. In my case,
it occurred after about 6 months of excellent service when
suddenly the volume dropped to nothing except for oceca-
sional “breaks” of distorted sound. Checking to make sure
that the trouble was in the amplifier and not in the FM tuner
or phono, I noticed that the two 6973 output tube plates were
red hot, indicating excessive plate current. Upon turning
the set on again later, it would operate normally for 5 min-
utes to several hours before the same condition would recur.

6973(2)
AUDIO OUTPUT

OUTPUT
TRANS

e

—h

.02
REMOVE ORIGINAL
CONNECTION

B+ TO
OTHER  2Rsq FROM
STRCER [ 30K 5K 4509 RECT
ot i aw 20w CATH
)
| Tkeo *tkio ko Fk3o
! Tzsv
|
K I +
ADD i "
TO HTRS
i B 7V AC

cT
HTR WINDING ON PWR TRANS

Although the instruction manual says that rosin from
the rosin-core solder can be left on the printed-cireuit boards
after soldering the various components, after a time the
residue of rosin causes leakage across the conductor foils
and leads to the condition described above. The grids of the

| 6973 tubes go positive because of leakage across the circuit

boards, resulting in excessive plate current, distortion and
loss of volume.

The remedy is simple. Remove all rosin from both cir-
cuit boards with a service chemical or a stiff brush, being

RADIO-ELECTRONICS
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careful not to damage the conductors. (If you are building
any piece of equipment that uses a printed-circuit board,
always clean the board after soldering). Then replace the
6973 grid resistors R41 and R42 (470,000 ohms) with lower-
value units. I used 150,000-ohm resistors and there is no
noticeable change in bass response.

Since 6973 tubes are rather expensive, I would recom-
mend disconnecting their cathodes from the center tap of the
heater winding. If a short should occur between the heater
and the cathodes of the ECC83/12AX7 which are grounded,
all bias would be removed from the 6973’s causing heavy
plate current which would damage the tubes.

The heater-winding center tap is connected to the cath-
odes to bias the heater’s 21 volts positive to lower the hum
level. You can do the same thing by disconnecting the lead
on R54, which goes to ground. Now wire this lead to an in-
sulated tie lug and connect a 1,000-ohm %-watt resistor
from the tie lug to ground. Wire the heater center-tap lead
(green-yellow) to the tie lng. This places a bias of about
10 volts positive on the heaters.—R. P. Anderson

G-E CHASSIS M5
Complaint: Intermittent loss of horizontal sync. Hold
control would not bring set into syne, nor would horizontal
stabilizer slug.

» Vi2-a
Ry = LEAKAGE PATH 1726CGT

B+ TO GRID

FROM PHASEDET  |-SMEG
e —

D05%
o I TC VI2-b CATH
e

Cure: The grid of the first section of the horizontal
multivibrator was found to be intermittently 2 volts posi-
tive, rather than the usual 0.5 volt. No component faults
could be found. Close inspection of the etched-wiring board

Fig.2

revealed that a small area of the board was intermittently
breaking down between B-plus and the grid line of V12-a.
This caused it to conduct heavily, which in turn killed the
horizontal sync. The solution was to scrape the area around
the grid line of the etched-wiring board and apply corona
dope.—F'. R. Wuensche END

0000000000

WANTED: 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.

e e v
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Motod to Porjoction !

THORENS

NEW STEREO TURNTABLE
WITH INTEGRATED ARM

5
' \ « - . ‘cv ] 4

THORENS TD-135, COMPLETE WITH INTEGRATED ARM

For the first time, Therens — in the new TD-135 — offers a
component-quality arm and turntable mated with a precision
that insures you perfect tracking, perfect sound. .. always...
with a minimum of installation effort on your part.

There’s no compromise whatever with quality such as you
usually find in integrated turntable and arm units. THORENS
TD-135 is Swiss-precision crafted throughout. .. true compo-
nent high fidelity all the way. You get: A precision turntable
featuring 4 speeds, all adjustable, with an 8-pound non-
magnetic table . . . plus a completely new, advanced tone arm
that’s so good we alsa sell it separately (see below) for use
with any turntable of your choice. Exceeds NAB specs for
wow, rumble and flutter. Has same belt-plus-idler drive as
famous TD-124. Shuts off automatically at end of record.
Many, many more features than we can detail . $110 net

2

THORENS BTD-12S, 12” PROFESSIONAL TONE ARM

Identical arm include¢ with TD-135, but sold as separate unit.
Less than 0.5°/inch tracking error. Built-in cueing device. All
adjustments: vertical height; ealibrated gram-force; stylus
positioning slide; balancing counter-weight. Unique vertical
pivot keeps stylus wertical for any height adjustment.
Resonance well below audible frequencies. Interchangeable
4-pin cartridge shells. Mountad on board for THORENS
TD-124, TD-121 turntables. $50.00 net

See and hear the THORENS TD-135 and ALL the members
of the “TD” family of fine twrntables at your franchised
dealer’s today; there’s one for every budget! For additional

information, write us direct.
>‘L P‘<

103

THORENS DIVISION

ELPA MARKETING INDUSTRIES, Inc.
New Hyde Park, N. Y.
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BUILD THE FINEST

CUSTOMIZED

TV KIT

On Easy “Pay As You Wire” Terms
Only $15 for the Starting Package!

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 herizontal
controls and the newest

19,23 or 27"
Picture Tube.

Beautiful Cabinets —
designed to enhance sound quality and blend with
modern decor. For TV or combination TV and Hi-Fi.

A few of the Professional Quality Features:

Choice of push-pull 10-watt audio or output to
your Hi-Fi system . . D.C. Restoration . .
Ultra-linear sweep circuits . , Newest Stand-
ard Coil Model PKO Automatic Fine Tuner . .
Super-sensitivity for fringe areas . . Comblete
line of Accessories for Custom Installations.

CHOICE OF 19", 23" or 27" CRT. Prices
range for $119 to $199.

U.S. Armed Services and over 4000 schools and
colleges have selected Transvision Receivers for
educational television. )

Inderesled in Electronicsd?

Learn the basic principles of elec- &

tronics from the Course available with the Kit.

ASSEMBLY MANUAL—$2.00
See how easy it is to assemble the Transvision
Kit. Cost of Manual refunded on purchase of Kit,

NE 6-6000
smamwm START NOW — MAIL THIS COUPONaummuus
1 TRANSVISION Electronics, Inc., New Rochelle, N.Y. Dept. RE
0 [J Send FREE 8-page Catalog...[] ! enclose $2 for Assembly
Manual, refundable on purchase of Kit.
[ | enclose $15 for Starting Pkg. on pay-as-you-wire plan.
1 {Complete Kits range from $118 to $189.)

: Name.

: Address.
[]

City Zone. State.
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Many small temperature-controlled
heaters and ovens operate through an
on—off temperature control consisting of
a heavy-duty thermostat or a light-duty
thermostat and a power relay. Rapid
cycling of heavy load currents shortens
relay or thermostat life and leads to
early failure. When the load is a non-
inductive type, circuit failure can be
minimized and rf interference and
mechanical noise eliminated by replacing
the contactor with a silicon-controlled

rectifier such as the Westinghouse
Trinistor.
A  controlled rectifier conducts

when the gate circuit is closed and
blocks when the gate circuit is open.
This circuit, taken from Westinghouse
Tech Tips, shows how a Trinistor is
used as a power relay or contactor con-
trolled by a low-power relay or ther-
mostat. Components listed handle non-
inductive circuits drawing up to 35
amps.

ntéacse

ORGAN

>

f *20th Century Successor
f; to the Pipe Organ”’
W

Build an exciting Artisan organ, with either one,
two or three manuals. Meets American Guild of
Organists specifications.

This 160 page manual gives a wealth of infor-
mation on this thrilling hobby, plus complete
specifications, prices and parts lists. World's
largest selection of organ parts and kits. ''Horse-
shoe’ or conventional console.

7 Housewives, doctors, teen-agers, do-it-yourself
fans by the hundreds are now enjoying this
creative and rewarding hobby.

Step-by-step instructions are so simple anyone
can follow them. If you can handle a soldering
iron, you can build your own full size electronic
organ and save hundreds of dollars.

SEND $2.00 with coupon TODAY!

SR

e
. i

——

==

| Please send me Lhe Organ Builders Manual
Enclosed $2.00

Name___ —— - _
Address. —— =
City_ —— _ _
State_ e

%WW Organs

| 4949R York Bivd. ® Los Angeles 42, Calif.

e e T
5 Tk

f
8
Il
i
i
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=
SOLID-STATE RELAY

The full-wave bridge acts as a
one-way valve that permits the Trinistor
to conduct on both halves of the ac
cyele. When the thermostat or control
relay contacts open the gate ecircuit,
the ac circuit to the load is blocked by

35 AMP
BRIDGE RECT

6000/5W FOR
¥ 230V CKT

<)
EXTERNAL
CONTACTS ON
RELAY OR
THERMOSTAT

TRINISTOR

AC INPUT

809D
OR
HTR OR OTHER Eook
NON-INDUCTIVE LOAD W2

the bridge rectifier and load voltage is
zero. When the contacts close, the
Trinistor conducts and feeds full line
voltage to the load. Components are
shown for 115- and 230-volt operation.
For 115-volt operation the bridge rec-
tifier is made up of four 35-amp 400-
volt piv sections. The bridge for 230
| volts has 85-amp 1-kv piv rectifiers in
| each leg.

FREQUENCY DIVIDER

This crystal-controlled frequency
divider provides high output pulses at
submultiples of the crystal frequency.
I used the hexode section of a 6K8. [Any

l rf pentode should work equally well. Try

\ 1/26K8
OR EQUIV

15-100puf /
e (an N,

nected to the plate and to the cathode
to see which works best.—Editor]
Tune L-C3 to the desired submul-
tiple frequency and adjust R1 and Ci1
for optimum performance. If C1 is too
small, the circuit operates as a funda-
mental oscillator without submultiple
output. A plate load resistor may be

|
‘ the circuit with the suppressor con-
|

RADIO-ELECTRONICS
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substituted for the tuned circuit. In-
crease its value for higher submultiple
output. C2 must be large enough to by-
pass the submultiple frequency fully.

Waveform A appears at the screen
grid when dividing by 5. Pattern B ap-
pears at the plate when using R2 in-
stead of the tuned circuit.—Albert H.
Taylor

ULTRASENSITIVE LIGHT
METER

This simple light meter has
approximately the sensitivity of a photo-
multiplier tube with its circuit complica-
tions. The circuit is based on the theory
developed in my article “Contact Poten-
tial for Loadless Metering” in the April
1957 issue.

The circuit is so simple that very
little explanation is needed. First,
observe the polarities closely as some
are not what would normally be used.

934
OR EQUIV IRS
PHOTOTUBE
10MEG $ZERO ADJUST
= %2500
ww e
22.5VBATT

- 1.5V BATT

The entire circuit may be put in a small
steel box. If the photocell is to be
located away from the box, mount it in
a steel housing ccnnected to the box
with a shielded cable. The shield must
be connected to the anode of the photo-
cell and the slider of the 10-meg pot.
The 50-za meter will appear to read
backward (right to left) but this can
be overcome by mechanically zeroing
the pointer on the right side of the
meter instead of the left, and reversing
the meter leads. Almost any high-
vacuum photocell can be used; the 934
in the drawing is just an example. Do
not use tube sockets. Solder all wires
direct to the terminals of the 934 and
1R5.

After final assembly, wash the
area surrounding the cathode of the
photocell and pin 3 of the 1R5 with
service cleaner and then wipe with a
clean paper towel. The 250-ohm pot is
to zero-adjust the meter. The circuit
works very well in low light intensities.

—Thomas L. Bartholomew END
ACME
TV
SERVICE

Just an unusual kind of interference—
now get it fixed!

MARCH, 1962

GUIET

CHANNEL

ALison -8

““TONE CALL SYSTEM"
CAN BE INCORPORATED
INTO ALL TYPES OF
TWO-WAY

RADIO EQUIPMENT

COMPLETELY
TRANSISTORIZED
TONE SENDING
CIRCUITS

CALL IN
INCICATOR

DRIVER ALERT SIGNAL
ON
MOBILE UNITS

Model F-82 “Quiet-Channel”
Base Unit _____ $ 185.00
Model F-82-B

Mobile Units ___ $ 85.00

@ Base station call in indicator lamps tell operator at
a glance which unit is calling in. [f no one is af.
tending station, operator can contact mobile when
he returns.

@ The Mobile Alert Signal enakles kase station op-
erator to “Blow The Horn” on ail or any one mobile
radio car to signal driver working at a distance
from mobile.

# Eliminates annoying co-channel interference from
other stations which affect base.stakion unit.

#® Simple installation. Only four circuit taps are need-
ed at base-station, mobile units require only a
speakertap, and in most cases, a swap in microphone
plug.

Attention Dealers . . . . . Territories Available

Write today for complete information and price list.

Mo ALLISON FLECTRONICS me.

2545 DIVERSIFIED WAY 1 ORLANDO. FLORIDA

v

CONVERT TO COLOR TV

COLORDAPTOR—A simple 10-
tube circuit and rotating color
wheel converts any size B & W
TV to receive compatible color.

COLORDAPTOR — Easily at-
tached to any TV set, does not ‘

FREE Catalog

1 OF THE WORLD’S FINEST

ELECTRONIC GOV'T
_SURPLUS BARGAINS
* y

HUNDREDS OF TOP QUALITY
ITEMS—DReceivers, Transmitters,
Microphones, Inverters, Power Sup-
plies, Meters, Phones, Antennas, In-
dieators, ¥ilters, Tiansformers, Am-
plifiers, Headseis. Converters, Control
Boxes, Dynamotors, Test Equipment,
Motors, Blowers, Cable, Keyers,
Chokes, Handsets, Switches, etc., ete,
Send for Free Catalos—Dept. LE,

FAIR RADIO SALES
2133 EEIDA RD. - Box 105+ LIMA, OHIO

affect normal operation, often
built from parts experimenters

BRILLIANT l

Complete hooklet—gives theory of opera- s 95
tion, all construction details, schemanc |
and sample color filters... - |
|

Essential Parts Kit— $19 95 ’

Includes all specia)l parts—coils, delay
for sets over 16”. ‘

line, crystal, color filters. Add
COLORDAPTOR

have on hand,
COLOR!

1798 Santa Cruz,
Menio Park, Calif.
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New SAMS BOOKS

HOWARD W, SAMS

Modern Dictionary of Electronics

The one reference book
you need most! The

most comprehensive, '°
authoritative, and up~ | “oeRk
to.-date dictionary now | D,:;‘nonﬂ‘

ics, Defines over 10,000
words and terms; in-
cludes more than 350
illustrations; covers
everythinginthe field of
electronics. 384 pages;
6 x 9"; hardbound. Only............54%%
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Troubleshooting With The Oscilloscope

Bob Middleton explains clearly how you can best
use the oscilloscope to actually view and analyze
instantaneous electronic circuit actions, and apply
what you see to more effective TV and radio trouble-
shooting. Ten practical chapters on: How to Operate
a Scope; Application of Scope Probes; Signal-

Tracing TV Circuits; Basic Visual Alignment;
Square-Wave Signal Te*ztmg, Checking Horizontal
Oscillator-AFC Circuits; Analyzing Horizontal
Sweep Circuits; Servicing Vertical Oscillator &
Sweep Circuits; Troubleshooting Radio Circuits;
Troubleshooting Audio & Hi-Fi Circuits. 3250
128 pages; 514 x 8%4”. Only

ABC’s of Missile Guidance

A fascinating, easily understandable book on the
principles used to guide today’s missiles and
satellites. Six interesting chapters describe: The
Development of Rockets and Missiles; Propulsion
Techniques: Fundamentals of Guldance Preset
Guidance Systems; Command Guidance an slgs
Beam-Rider Systems. 96 pages; 5% x 85”. O

Aviation Electrenics Handbook

Modern aircraft are as dependent on electroni¢
equipment as they are on fuel. This new book covers
the use and operation of all types of aviation elec-
tronics equipment. Eleven chapters cover: World
Standard COMM/NAV Systems; The Aviation
Frequency Spectrum; Aircraft Communications
Systems; VHF Omnirange; Instrument Landing
Systems; Automatic Direction Finders; Distance
Measuring Equipment; Radar Beacon Trans.
ponders; Airborne Radar; Shop Facilities & Regu-
lations; Alrcraft Installations. 192 pages; 5495
634 x 815", O

Eleclromcs Experiments and Projects
Len Buckwalter’s new book not only makes it
easier to learn the principles of electronics, but is fun
as well. Through unique, simple, orlgmal experi-
ments, the reader quickly learns the composition
and purpose of all the basic electronics components
and actually constructs some of them. Projects
include a low-power communications system, alarm
detection device, weather station, and electronic

parts. 128 pages: 5% x 814", O

REPLACEMENT GUIDE
FOR TV & AUTO RADIO CONTROLS

computer; easily assembled from inexpensive szm .

Vol. 4. Greatly expanded—covers Q‘ff
30,640 TV and 1,286 auto-radio mod- -fi
els. Lists r ended repl t con-

trols of Centralab, Clarostat, CTS- 5] 00 | S E;«;
IRC, and Mallory. 8%2x117, Only L

HOWARD W. SAMS & (0., INC.

g Order from your Sams Distributor today, or mail
@ fo Howard W. Sams & Co., Inc., Dept. C-22

8 1720 E. 38th St., Induanapolus 6, Ind.

B Send me the following books:

B [ Modern Dictionary of Electronics (DIC-1)

O Troubleshooting With the Scope (TOS-1)

[ ABC's of Missile Guidance {GMS-1)
O] Aviotion Electronics Handbook (AEH-1)
O Electronics Exper. & Projects (ESE-1)
3 Replacement Control Guide (RGC-4)
$..

....... .«..enclosed. [ Send Free Book List

<

Name_

Address
City.

Zone State
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 B

mmwm (ovtside U.S.A. priced slightly higher) m mm el
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L and

SHI-
COMDUGTORS

have a new nuvistor triode, a medium-

power switching transistor and a group |
of tubes for FM radios. Several other |
interesting items round out the column. |

2N1420

A silicon n-p-n  medium-power
transistor for high-speed switching and
high-frequency amplifier applications.

2N1420 !
PIN CIRGLE .200"

*# COLLECTOR
CONNECTED

AR C
EMTTEN NBASE

The reliability of each transistor is
assured by an in-process environmental
testing program.

Design limits of the Honeywell
2N1420 are:

Ves 50
ch (RBE:‘ 10 ohms) 30
5

ES
P797,| ('waﬂs)
25°C ambient
25°C case
100°C case
Electrical characteristics are:

-_NO

hee [minimum) 100
{maximum} 300
hte (minimum) 2.5

7905

A beam-power pentode in a 9-pin
miniature envelope intended for use in
mobile and emergency communications
equipment. It is particularly useful in
rf power amplifier, oscillator and fre-
quency-multiplier service at frequencies

THINGS ARE POPPING THIS MONTH. WE ’

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.

GND THROUGH .CAPACITOR TO
MINIMIZE RF ABSORPTION
ALC - gl C4”

up to 175 me. At 175 me, the RCA
7905 can deliver 7 watts of useful power
under ICAS (intermittent commercial
and amateur service) conditions.
Typical operating characteristics
for the 7905 as a 175-mc rf power am-
plifier under ICAS conditions:
Ve 300 300 |

RADIO-ELECTRONICS |

www.americanradiohistorv.com

ao— S ——— — —
TEXAS CLASS "D"
“ | CRYSTALS
3rd _ Overtone: Hermetlcally Sealed
| | 0050/0 tolemnce—M F C C require-
dl 1/p% mn spa‘clng— 050 )
ameters pins
‘2:‘;‘“:,‘ Der available. aad T5%). 95
1399 and  ALL 22 FREQUENCIES EACH
hand ing) K
The following Class ‘D'’ Citizen Band frequencies
in stock (frequencies listed in megacycles):
26.965, 26,975, 26.985, 27.005, 27.015,
27.025, 27.035, 27.055, 27.065, 27.075,
27.085, 27.105, 27.115, 27.125, 27.135,
27.155, 27.165, 27.17S, 27.185, 27.205,
27.215, 27.22

Matched crystal sets for all CB units $5.90 per set.
pecify equipment make and model numbers.

RADIO CONTROL CRYSTALS
in HC6/U HOLDERS—SIX FREQUENCIES

In stock for immedlate dolherv (frequem:les listed in

megacyveles);  tolerance .0 spacing.
.050 pin diameter. (.093 plns avmlable, add 15¢ per
cr'»stal ) Specify frequency.

26.995, 27.045, 27.095, 27.145, $95
27195, 27.255 ..euaneeecn- EACH

{add 5¢ per crystal for postage and handlmg)

ASK YOUR PARTS DEALER FOR
TEXAS CRYSTALS
See big red display . + if he doesn’t stock them,
send us his name and order direct from factory.

Send for FREE CRYSTAL CATALOG 37961
WITH OSCILLATOR CIRCUITS

Now! Engineering samples and small quantities
(or prototypes now made cither at Chicage or at
t. Myers plant. 24 hour service!

CHICAGO PHONE GlLadstone 3-35SS

Al) orders shipped 1st Class Mail. Rush order to:

TEXAS CRYSTALS

Dept. R-12, 1000 Crystal Drive, Fort Myers, Fla.
For fastest possibie service, Phone WE 6-2100

Detect police radar traps

before they detect ybu
Plans $1.00 Kits (with assembled #ntenna) $19.95
wired units $29.95 extra antennas $4:50 Qgch

RADAR KING®

Both S5 &hﬂ“ X band - ops2 Kits and wired umtg‘sup-
eration. §-band. antenna plied with dual inpt

shupped unless mhﬂ'\\xs«- sintultaneous oberation or
specified. 8- and X-band.
£ ‘WARDELL SMITH
3 Glenwood Rd., Upper Montclair, N.J.
pat. pemllng 3 est. 1924
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Ve (de) 160 185
Ve {dc) —38 -39

{peak rf) 41 43
lp (de ma} 50 60
lez {dc ma) 25 4
lei {dec ma} 2 22
Driving power (watts) | |
Useful power output {watts} 5.8 7
6JK8, 8JK8, 17JK8

These are a series of dissimilar
dual triodes in 9-pin miniature enve-
lopes designed especially for FM tuners.
They include a strap frame grid rf

6JK8,8UK8,17JK8

and an oscillator-mixer.
their heater ratings, the
are identical. The 6JK8 has a

amplifier
Except for
tubes

6.3-volt 400-ma heater; the 8JK8—8.4 |

volts, 300 ma; the 17JK8—16.8 volts,
150 ma.

Typical ratings of these Sylvania
tubes when used as class-Al amplifier:

Oscillator Rf amplifier
(Triode 1) (Triode 2)

Ve 100 135

Ve —1 —1.2

le {ma) 5.3 10

gm (pmhos) 6,800 13,000

o 55 70

Re (ohms) 8,000 5,400

2N514, -A, -B

A series of p-n-p alloy-junction
germanium high-power transistors in-
tended for high-power conversion, high-

\_ COLLECTOR
~ CONNECTED
TO CASE

440"
2N514,-A,-B

current switching or
output circuits.

Maximum ratings for these Texas
Instruments devices are:

audio amplifier

lc  {amps) 25
Is {amps) 5
Phn| (WB‘HS) 150

Electrical characteristics are:

2N514 2N514-A 2N514-B
BVcio 40 60 80
BVceo 30 40 80
BVces 50 60 65
T2030

A germanium micro-alloy dif-
fused-base transistor (MADT) for use
in vhf and uhf oscillator circaits. Polar-
ities are similar to those of p-n-p junec-
tion transistors.

Maximum ratings of this Philco
transistor are:

Yoo 20
Vees 20
MARCH, 1982

1

those who
Serve Best
~ Use

QUIETROLE

There's never any doubt
with QUIETROLE . . . it
always says *‘Sh, Sh' to
noisy controls and
switches on TV, radio and
electronics instruments.
Now, Quietrole is even
easier to use . . . has
FREE EXTENDER TUBE
that hits those hard to
reach places right on the
button. 1t's Quality
Quiztrole that makes
those once pesty repairs
easier than ever,

See how Quietrole can
ease the jangled nerves
of even your hardest te
please customers.
Quietrole, helps the
serviceman serve better
than ever.

Duotone needles, of course . . . tipped with
genuine diamonds, sapphires or osmium.

Most people forget to change their styli ‘
or don’t know how to change them. Why
not suggest a Duotone diamond ncedle
replacement for every phonograph that
comes into your shop? It's the stylus with
the whole diamond tip that’s handset and
hand polished. Your customers will ap-

6 o0z. SPRAY PACK CAN
{with FREE Extender Tube)

2, 4, 8 oz. Bottles
(with dropper)

preciate the service and you’ll appreciate | ity
the increase in business. ‘ OUIETROLE
Write for Frec 1962 Duotone | COMPANY

Needle Wall Chart and sece

(‘% DUOTONE Distribu{or. '
LA\ AR

COMPANTY. INC. KEYPORT,N.J. |

TAPE RECORDERS

HI-FI COMPONENTS
SLEEP LEARN KITS

Spartanburg, South Carolina |

in Canada: CROSS CANADA ELECTRONICS
12 Laure] Street, Waterfoo, Ontario

TV PICTURE TUBES

All Aluminized BUY DIRECT
Glass Types AND| SAVE
® |2LP4—$8.95 ¢ |7BP4—$9. 95 o 21AL/ATPA—$16.75
® 24DP4—$2450 » 27EP4—$39.95

ALL TYPES AVAILABLE
These tubes are made from repro-
cessed glass. Afl materiajs including electron gun are
brand new.

PICTURE TUBE OUTLET

MERITAPE FREE .. . Write

for complete
Picture Tube list.

Free 1962 Low c¢ost, high
Catalog quality recording

DRESSNER, | tape, in boxes or cans.
ISZBRE Jericho Tpke, New Hyde Park, N.Y.

ELECTRONICS

Engineering-Technicians

Bachelor of Science Degree, 30 Months

Save Twe Years'

Unusual Values ’

2922 MILWAUKEE e Chicago 18

Time

{0 Radio-Television Plus Coler Technician {12 Months)
[ Etectronics Engineering Technology (I5 Months)
O Electronics Engineering (B.S. Degree)

O Electrical Engineering (B.S. Degree)

O Mechanical Engineering (B.S. Degree)

[ Civil Engineering (B.S. Degree)

[ Architecture (B.S. Degree)

Heald's Micro-
wave and
Radar Labora-
tary 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
Established 1863 i
Van Ness at Post, RE -
San Francisco, Calif. State ...

107
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¢ ELECTRONIC
T MARKET
$32 GUAR:EAr ED

LR RADIO-TV TUBES

All tubes not necessarily new, but may be :ltcmn::'::‘l:y :::;:;
factory 2nds or used. Each clearly marked. [L[C_II e
will raplace FREE any tube that becomes _uel!:lm. :eu o
from date of purchase. All tubes munnuua{ly.i 0! o

L:r‘l‘u’u. Partial Listing Only __ Thousands More Tubes use

SAVS BAXSGT

SATA [113

scss

(3]
GKE6T
a7
65861

547
8S076T
6585

3 12806
‘é)ﬂ 12886
617 128F6

ORDER SHIPPED SAME DAY RECEIVED.
SHIPPING INSTRUCTIONS: ELECTRONIC MARKEY
PAYS YOUR POSTAGE on orders of $10 or more in
U.SA. and Territories. Sand approx. postage on Cana-
dian_and foreign orders. Any order less than $10
vequires 25¢ handling charge. Send 25% on C.0D.'s.

ANY RECEIVER TUBE NOT LISTED ALSO AVAILABLE
AT 34c EACH!

¢ QUANTITY
2 5 DISCOUNT
When purchasing lots of

50 or more same type tube
RN Applies to tubes below only

12417

500 MA - ‘TOP HAT'

ALL PURPOSE

per 100 Epoxy construction

74¢ SILICON RECTIFIERS

EACH

COMPLETE LINE OF INDUSTRIAL TUBES

ONE OF THE LARGEST
INVENTORIES IN THE COUNTRY

ELECTRONIC MARKET
3750 E. 10th CT., HIALEAH, FLORIDA
Phone: OXford 1-5331

WANT BACK ISSUES?—Back numbers of most
issues of RADIO-ELECTRONICS oare available
upon request—

This year's issues—50¢

Last year's issues—55¢

Previous year 60¢, etc., up to a
maximum of $| per copy.

Radio-Electronics 154 W. 14 S¢. N. Y. 11, N.Y.

000000000000000000000000000
HI-FI RECORDING TAPE Q

Splice Free (except 2400°) Freq. Resp.; [
20, 20,000 cps. 15 day money-back guarantee .
3.11 12.23 24+
1200’ 77 Acetate . .
1800’ 77 Acetate .. o
[

HI-FI COMPONENTS, TAPE RECORDERS

[
®
[ 4
At wholesale prices shipped within 24-48 hours. .
We'll airmail low quotes on your packaged Hi-Fl

inquiries. Send for free wholesale catalogue. :

CARSTON New York 28, N. Y.

Sececccccccceccececccececes
108

125-RD East 88 St.

0000000000000000
N
&
-4
0
~

0.2
60

\COLLECTOR

BASE

CASE

Electrical characteristics are:

he: {dc amplification factor) 33
PO (power output, mw) {Vece=—I2) 2.5

8058

A nuvistor hi-mu triode of a
double-ended type, intended for use in
cathode-drive rf-amplifier service up

cAp
| 1
" CERAMIC
e CYLINDER
»
Ly METAL SHELL,
LALm—— L
“r
- INDEXING
INDEXING 435
LUG LUG
RAMIC WAFER
LARGE
LuG

9
'~ INDEX=LARGE

¥ LUG

@:PIN HAS INTERNAL CONNECTION 8 1S CUT
OFF CLOSE TO CERAMIC WAFER.
DO NOT USE !

8058
to 1,200 mc in a variety of applications.

Maximum ratings for the RCA
8058 nuvistor are:

Ve 150
Ve [pos bias value) 0
{neg bias value) 55
Py (watts) 15
Ik (ma) 15

Characteristics when used as a
class-A1l amplifier are:

Ve (supply voltage) 110
Ve (supply voltage) 0
Rk {ohms) 47
u 70
Ry (ohms) 5,600
gn [umhos) 12,400
lp (ma) 10
2NI124

A p-n-p high-voltage medium-pow-
er germanium alloy-junction transistor
for industrial use in general-purpose

www.americanradiohistorv.com

amplifier and switching applications
in the frequency range from audio
to 100 ke. It is particularly useful in
teletypewriters, control amplifiers, igni-
tion systems, mobile radios and desk
calculators.

2Ni24

—
s
@ PIN CIRCLE=,200"

‘-\,..

EMITTE
EMITTER) BASE \coLLecToR

Maximum ratings of the Philco 2N-
1124 are:

Ves 40

Vees 35

Ves 40

Ic (ma) 250

lc (peak ma) 500

Piotal {mw) 300
Electrical characteristics are:
h¢e {typical) 125

fuo (typical cutoff

frequency, kc) 1,300

2N994

A germanium epitaxial mesa p-n-p
transister for high-speed switching in
industrial and military equipment.

2N994
PIN CIRCLE .I00

*. \ COLLECTOR
\ CONNECTED
K TO CASE

EMITTER\ “BASE

Absolute maximum ratings of the
G-E 2N994 at 25°C are:

VCES IS
VCEO 6
Veso 15
VEBO 4
lc (ma) 150
Piotat (mw) 200

Switching characteristics are:
ton [typical turn-on time) 17 nanoseconds
torr {typical turn-off time) 28 nanoseconds
END

=

50 Pears Ago

In Gernsback Publications

HUGO GERNSBACK, Founder

Modern Electrics
Wireless Association of America.
Electrical Experimenter...

Radio News....

Science & Invention 920
Practical Electrics. 921
Television .. ...

Radio-Craft

Short-Wave Craft
Television News ...

Soeme larger libraries still have copies of Modern Electrics
on file for interested readers.

IN MARCH 1912 MODERN ELECTRICS

Limited Wave Lengths.

Automatic Signal Transmitter.

Thermo Battery.

Range of Radio-Telegraphic Stations, by
H. Winfield Secor.

Portable Receiving Qutfit for Long Dis-
tance, by Stanley E. Hyde.

Wireless Telephone Arc, by E. Kurth.

Cheap Potentiometer, by John Burleigh.

Novel Variable Condenser, by Charles A,
Wilson.

RADIO-ELECTRONICS
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’

1600 PAGES

world’s largest electronic catalog

MARCH,

every standard
electronic part
you'll ever need
is pictured and
described in the

1962 RADIO
ELECTRONIC

MASTER

P é

TSR BE

¢

,,,
8
B/ O

e
"L
s

It’s new — covers all the
latest radio-tv-audio elec-
tronic products for servic-
ing, experimenting, design,
industrial and military
applications.

It’s the world’s biggest elec-
tronics purchasing guide!
1600 pages, more than
175,000 items — with
descriptions, specs, illustra-
tions and prices.

It’s easy to use! organized
in 32 product sections for
rapid references; fully in-
dexed to save you time. At
parts distributors, $3.95
($4.95 in Canada).

THE RADIO-ELECTRONIC MASTER
60 Madison Ave., Hempstead, N.Y.

1962

HORNS AND TRUMPET
SPEAKERS WITH

COMMUNICATIONS RECEIVERS

If you have a communications re-
ceiver with a low-impedance output be-
tween 3 and 6 ohms, you'll find a horn-
type trumpet speaker far more efficient
than the usual regular small or large
speaker. The signal-to-noise ratio also
seems to improve. To use the regular
speaker, the receiver’s audio gain had
to be turned up very much higher than
when the horn trumpet was used.

Any small horn or trumpet will do
the job quite nicely and a larger PA
trumpet horn also does a nice job. Horn
type trumpets are by far more efficient
in pewer transfer because of the large
magnet used and the beaming of the
sound.—G. P. Oberto, K/GRY

TUBE TESTER ADDITION
MONITORS LINE VOLTAGE

How many times do you call at a cus-
tomer’s home, for complaints of insuf-
ficient sweep width, intermittent roll-
ing, drifting focus, horizontal sync
pulling, varying contrast, etc., and
waste time checking tubes only to find
that the line voltage is low or fluctu-
ating in that particular area? You can
save quite a bit of wasted time by
adding a pointer knob and scale to the
line-adjust control on your tube tester.

105
s 80
LINE 130
e LINE
4DJ
TUBE TESTER

With this addition, you can easily check
and monitor the line voltage on the
tester. It also serves as a constant re-
minder not to forget possible trouble
due to incorrect or varying line voltage.

Remove the plain knob from the line-
adjust potentiometer of the tube tester
and replace it with a pointer knob. Then
with a Variac or other line regulator,
calibrate the pointer indication for the
various voltage values from about 80
to 130. Calibrate the control by turning
it for a given line voltage to bring the
pointer on the meter to the line-adjust
mark on the meter scale. Then, mark
the voltage value on the new scale for
the pot. It’s only a 20-minute job, and

WWW.americanradiohistorv.com

PREPARE NOW FOR A
SECURE AND PROFITABLE CAREER
IN ONE OF THESE GROWING FIELDS

OF ELECTRONICS

LEARN
TRANSISTOR
OR
COMPUTER

TECHNOLOGY
AT
HOME

Learn with proven home study
courses from the Philco Techno-
logical Center. Get practical knowl-
edge with courses developed by
specialists in electronics and train-
ing ... men who know the kind of
knowlzdge you need.

Choose from five courses:

1. Semieonductors—Transistor Principles and
Practices. Learn theory, construction, ap-
plications of all types of transistors.

2. Intreductionto Analog Computers—Covers
theories and fundamentals of analog com-
puters.

8. Analog Computer Systems (Advanced
Level) —Covers the analog system con-
cepts and methods,

4, Autematic Digital Computers—Digital
computer theory, maintenance, installa-
tion, basic programming.

6. Programming for Digital Computers—
Covers encoding, set-up and operation.

MAIL COUPON TODAY
FOR FREE INFORMATION

Zone.

I'm interesied tn [ Semiconductors [J Analog

computers [ Analog compuler systems [J Digital
computers [1 Computer programming. Please

Technological Center
P.O. Box 4730
Philadelphia 34, Penna.
send free information to:

Name,
Address
City.
State.

PH ILCO

Phileco TechRep Division
P.O. Box 4730, Philadelphia 34, Pa,

109
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l UNIVAC
FIELD
ENGINEERING

Assignments for
Missile-Guidance
Computers & Tactical
Data Systems

FIELD ENGINEERS

Involves maintenance of Univac computer
equipment such as the ICBM Guidance
Computer and the Nike Zeus Target In-
tercept Computer. Applicants must have
at least 2 years formal education in elec-
tronics with 3 or more years in mainten-
ance. Experience should be associated
with complex electronic equipment such
as TV, radar, sonar or digital computing
systems. Two to 6 months training at full
pay before assignment.

INSTRUCTORS

Qualified instructors with backgrounds
similar to field engineer requirements are
now being selected to instruct and train
fleld personnel. There are also re-
quirements for computer programming
instructors.

ENGINEER WRITERS

Writers and editors are needed to write
and produce instruction manuals for field
engineering projects. Applicants should
have technical degree or equivalent and
extensive electronic writing experience,
preferably with computer circuits and
theory. Familiarity with military publica-
tion specifications essential.

These positions offer career
opportunities for qualified person-
nel who are interested in joining
an industry leader. Benefits include
company paid life insurance, hos-
pitalization, medical and surgical
benefits, relocation expenses and,
whereapplicable, living allowances
at field sites.

Send complete resume of
education and experience to:

R. K. PATTERSON
Department CC-2

R € M1 8N G TON A A N D

UNIVAC

DIVISION OF SPENRY RAND CDRPOHATIDN

Univac Park St. Paul 16, Minnesota

(An equal opportunities employer)

will save a lot of aspirins on house
calls.—Robert G. Middleton

HOLE DEBURRING TOOL

A worth-while adjunct to the con-
structor’s tool kit is a hole deburring
tool. It eliminates many finger cuts from
drill flutes, and considerable pressure
may be applied comfortably to remove
heavy burrs. The tool is assembled
from two easily obtained items—a
file handle and a wood countersink.

The hole in the file handle is enlarged
to prevent splitting. The countersink is

G N
$ )

set in the hole and seated with a couple
of hammer taps, with the point pro-
tected by a scrap block of wood. Of
course, the hole can be drilled for a loose
fit and the countersink seated in wood
putty or a mixture of sawdust and glue,
iron cement or similar filler.—Carl
Remel

SOLDERING-IRON KINKS

When the tip of your soldering iron
freezes tight, merely dip the tip into a
small glass of undiluted household am-
monia for about 5 minutes to loosen it.
To keep it from sticking in the first
place, coat the tip with a very light
grease. Then rub the tip in some pow-
dered graphite. Now you can insert the
tip into the end of the soldering iron.
Old, but good, tips can be given the
same type of treatment. It will keep tips
from ever freezing in the ends of your
soldering irons.—A. von Zook

PAD IS SHOCK MOUNT

A foam-rubber callus pad like the
one pictured makes a good resilient
shock mounting for a small variable

@i

capacitor or other part. The adhesive
of the pad will stick almost anywhere |
for quick and easy mounting.—Charles
A. Cunningham

PRECHILL THAT PART

Before soldering leads of a transis-
tor or diode into a circuit, prechill the
part with a chilling chemical such as
Zero Mist. The prechilling will almost
eliminate the possibility of heat from
the iron or gun causing damage to the
component. But use the chemical spar-
ingly. A too rapid change in tempera-
ture might harm some components.—
I J. C. Alexander END
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School
Directory

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.

LEARN

ELECTRONIC

ORGAN SERVICING

This new, high paying profession cam

now be learmed 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

NILES BRYANT SCHOOL

Dept. L, 3731 Stockton Bivd.

Sacramento 20, Colifornia

Get ahead in
SERVICING

Write for details abouf the = w# w 1
GERNSBACK LIBRARY g = o |
TECHNICIANS BOOK CLUB _ ® ~ j

Gernsback Library, Inc. e !

154 West 14th St., NY. 11 »~

RADIO-ELECTRONICS
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School
Directory

ENGINEERING EDUCATlUN
o for thd Space Age

d NORTHROP INSTITUTE of Technology
is a privately endowed, nonprofit college of engineering
offering & complete Bachelor of Science Degree Program
and TWO-YEAR accredited technical institute curricula.
Students from 50 states, many forelgn countries. Outstand-
ingly successful graduates employed In aeronautics, elec-
tronllslsl. :{ld space technology. Write today for catalog—
no ol l!’l

NORTHROP INSTITUTE OF TECHNOLOGY
181 West Arbor Vitae Street, Inglewood {, California

““!

college degree in 27 months

Higher income . . . advancement. Major
coxporatlons regularly interview sen-
iors. B.S. DEGREE IN 27 MONTHS
in Engineering. IN 86 MONTHS in
Business Administration. Small classes.
Well-equipped labs. Low costs. Enter
Mar., June, Sept., Jan. Write J. G. Mec-
Ca/rthy for Catalog and Career Book.

TRI-STATE COLLEGE

2432 College Avenue . Angola, Indiana

GET INTO
ELECTRONICS

training leads to success as
technicians, field engineers. special-
ists Iin communications, fulded mis-
siles, computers, radar and automation.
Basic & advanced courses in theory &
laboratory. Electronic Engineering
Technology an ECPD accredited Techni-
cal Institute curriculum. Assoc. degree
29 mos. B.S. also obtalnable. G.I. ¥

Fproved Graduates in all branches of
ecv.rnmcs with major companies. Start
Sept. Feb. Dorms, campus, HIigh
school graduate or equivalent. Catalog.

VALPARAISO TECHNICAL
INSTITUTE

Dept. € Valparaiso, Indlana
LEARN
RADAR MICROWAVES
E COMPUTERS—TRANSMITTERS
CODE ® TV ° RADIO
Phila. Wireless Technical [nst.

1533 Pine St., Philadelphia 2, Pa.
A Non-Profit Corp.
Founded in 1908
Write for Free Catalog to Dept.
Classes now forming

RN

RE-3

ENGINEERING DEGREES

Option Elec(romcs,
Also in Liberal Arts

earned by

HOME STUDY

Resident Classes Also
Available if Desired
Specify course preferred

PACIFIC INTERNATIONAL
COLLEGE OF ARTS
& SCIENCES

Primarily a correspondence
1

INTERNATIONAL
c. As

schoo
Chartered 1935

5719-M Santa Monica Bivd. Hollywood 38, Calif.
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Learn
Mathematics

Today, 10 get ahead as a technical man, you must
understand basic mathematics—logarithms, slide
rule, algebraic notation and laws, algebraic func-
tions, linear equations, quadradic equations, high-
er degree equations, applied geometry, applied
trigonometry, progressions and series, transcen-
dental egquations, 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, IN
ENGINEERING DIVISION
1505 N. Western Ave. Los Angeles 27, Calif.

c.

B. S. DEGREE IN 36 MONTHS

INDUSTRY & GOVERNMENT NEEO

$0,000 NEW ENGINEERS A YEAR!
Accelerated year-round progr’\m puts you in the job.market
a whole year early! Also B.E. degree in 27 mos. Aero.,
Chemlca] Civil, Electrlcal Mechwnlcal Electronics: Math,
chemimry. Physics. Quality Instruction: widely recoznlzed

Grnduates employed from coast to coast. Self-help ‘})
Er lest rate. Start Mar. June. July. Sept.,
atalog 1532 E. W ashlnzwn Blvd Ft. Wayne 2. Ind

INDIANA TECHNICAIJ COLLEGE §

Sick and Tired of
Working for “Peanuts”?

Then right now is the time to decide on a better
life for you and your family. But griping and
groaning won't do it. Determination will.

The rest is easy, once you've made up your
mind to get the specialized training that can
qualify you for higher pay, steady advancement
and real recognition. Because I.C.S. can pro-
vide that training simply and inexpensively—
in any of over 250 courses covering all of today's
most rewarding job opportunities!™

To show you how easy it is, we'd like you
to have—FREE—the famous 1.C.S. Success Kit,
containing 3 profitable booklets that have helped
thousands. Just clip and mail the coupon below.

International Correspondence Schools
DEAN'S OFFICE, BOX X7420B, SCRANTON 15, PENNSYLVANIA
Please rush me FREE Success Kit containing 3 valuable
booklets. My field of interest is:

(partial list of coursas)

O Architecture [ Electrical

0O Art O High School

O Automotive [0 Mechanical

[J Business [0 Radio-TV Electronics
O Civil Engineering O Salesmanship

3 Drafting 0O Other____ . B
Name_ - _Age___
Street___ B ——
City. ____ Zone___State__

WWW americanradiohistorv.com

FREE
CAREER
BOOKLET,

o &)

to guide you

to a

successful future
in

ELECTRONICS
RADI
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:
MISSILES * RADAR * RESEARCH
ELECTRICAL POWER " ROCKETRY
AUTOMATION * AVIONICS
SALES * DEVELOPMENT

‘Get all the facts about job opportu-
nities, length of study, courses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee
School of Engineering’s educational
and recreational facilities. No obli-
gation — it’s yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!

MILWAUKEE SCHOOL OF ENGINEERING '
Dept. RE-362, 1025 N. Milwaukee St.
Milwaukee, Wisconsin
Please send FREE ‘‘Your Career’’ booklet
I'm interested in [] Electronics [] Radio-TV
O Compaters [ Electrical Engineering
[0 Mechanical Engineering
(PLEASE PRINT)

MS-113

Name.___ . .

Address

City. Zone. ... State........
OI'm ellglble for veterans education benefits.
Discharge date ... ...

bosemees ------------v--l;.----ﬂ
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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 May issue must reach us before March 12, 1962,
RADIO-ELECTRONICS, 154 West 14 St., New York 11, N. Y.

WANTED

MAN, long exp. Hi Fi installations & ad-
ministration looking for appropriate posi-
tion—N.Y. area. Answer c¢/o Radio-Elec-
tronics, 164 W. 14 St., New York 11, N.Y.

WANTED—MISCELLANEOUS Quicksilver
Platinum, Gold, Silver. Ores analyzed.
MFiRC}IRY TERMINAL, Norwood, Mass.

CASH PAID! Sell your surplus electronic
tubes. Want unused, clean radio and TV
receiving, transmitting, special purpose,
Magnetrons, Klystrons, broadcast types,
etc. 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,

FREE CATALOG: Parts, Equipment,
nieter equipment repairs, BIGELOW
ELECTRONICS, Bluffton, Ohio.

TV TUNERS—rebuilt or exchanged, $9.956
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. U.S. Patent
Oftice searches. Patent development of
electronic, electrical and electromechanieal
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

GIANT ARMS. Dr. Young’s D. C. Revolu-
tionary discovery. $2.00 Satisfaction or re-
flulnd. GAUCHO, Box 9309-X5, Chicago 90,

GOSPEL RADIO ASSOCIATION. Details
free. QSL-SWL Samples 25¢. W8DED, Hol-
land, Mich.

MODEL RELEASES, Forms 100—$1.00.
STUDIO, Box 1143-F, Santa Barbara, Calif.

INDEPENDENT THINKERS—investigate
Humanism! Write AMERICAN HUMAN-
IST ASSOCIATION, Dept. REI, Yellow
Springs, Ohio.

FREE Freethought book list and sample
rationalist magazine “The Liberal.”
FRIENDSHIP LIBERAL LEAGUE INC.,
Thomas Paine Center, 5233 N. 5th St., Box
REI, Philadelphia 20, Pa.

112

PRINTING PRESSES, type, supplies. List
4¢. TURNBAUGH SERVICE, Mechanics-
burg, Pa.

BUY/RENT COMEDY, PARTY RECORDS.
Sampler and catalogs, $1.00. DRC, Dept.
RE-3, 11024 Magnolia Blvd., No. Holly-
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.

G-R, H-P, L&N, etc.; tubes, manuals,
military electronics. ENGINEERING AS-
SOCIATES, 434 Patterson Road, Dayton
19, Ohio.

HOFFMAN Silicon solar cells, type 120C.
Minimum output current 23 ma, minimum
power 9 mw at 10,000 foot-candle sunlight
with 400-mv load. Size .788x.394x.025”.
Temperature range —65° to 175°C. Cells un-
mounted without leads. Reg net $2.40,
ONLY 3 for $1.25; 6 for $2.25. Unused,
postpaid. Satisfaction guaranteed! Rush
check or MO. No COD. CLARK ELEC-
TRONICS, 190 W. Santa Clara, San Jose
13, Calif.

INVESTIGATORS, write for free brochure
on latest subminiature electronic listening
devices. DEPT. 4C, 11500 NW 7th Ave.
Miami 50, Fla.

INDUSTRIAL TUBES TYPE 5555 $95.00—
CRT 7TMP7 $10.00—ELC-6-A $6.00 many
others. Write your requirements SPERA
ELECTRONICS 37-10 383 St., L.I.C., N.Y.

PRECISION RESISTORS, carbon-deposit.
Guaranteed 19 accuracy. Millions in
stock. % watt, 8¢. 1-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, 4139 El Cajon
Blvd., San Diego 5, Calif.

PRINTED CIRCUITS, Free catalog lists
hundreds of circuits. CLOUD “9” ENGI-
NEERING, Brookdale, Calif.

SHORT CIRCUITS pinpointed within b5

feet or your $4.50 back, Own a patented

pocket-size Dynamic Short Locator. DY-

glAMICO, 11370 SW 60th Terr., Miami 43,
a.

TRANSISTOR IGNITION—save gas, tune-
ups. Points, plugs last 50,000-100,000 miles.
Improved cold starting, high-speed per-
formance, Complete negative-ground 12v
system, $34.50. Special coil, $12.50. PALM-
ER ELECTRONICS, REI, Carlisle, Mass.

SCHEMATICS, repair information. Tele-
vision $1.50. Radio 75¢. Send make and
model. SCHEMATICS UNLIMITED, Box
65, Flushing 64, N.Y.

wWwWw.americanradiohistorv.com

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,
TV, RADIO tubes and parts wholesale.
Brand New. List free. R T M CO., 508 Clif-
ford, Flint 8, Mich.

DOOR OPERATORS, $59.95. Automatic
chain drive. Not a kit—highest quality.
Free Literature. DEMSCO, Sebring 25,
Ohio.

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.

APPLIANCE LAMP, range, vacuum parts
wholesale. Catalog 26¢. SECO, 112 So. 20th
St., Birmingham 3, Ala.

PROFESSIONAL ELECTRONIC PROJ-
ECTS--Organs, Timers, Computers, etc.—
$1 each. List free. PARKS, Box 1665, Lake
City, Seattle 65, 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 10563-D, Houston 18, Tex.

EITECTRONIC 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! 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, Lareda, Tex.

GOVERNMENT SURPLUS. Voltmeters,
$1.05. Freq meters, $4.37. Transmitters,
$6.18. Receivers, $5.65. Oscilloscopes,
multimeters, walkie-talkies, resistors,
condensers, Typical Government Surplus
Prices. Exciting detils FREE. N. Y. EN-
TERPRISES, International Airport, Box
402-F12, Jamaica 30, N.Y.

ELECTRONIC ACTIVATOR — capacity
sensing. Operates bells, floodlights, dis-
plays etc. by internal relay. Metal case
5x6x12”. Four tubes and time delay. Com-
pletely guaranteed. $39.95. Kit $29.95.
TRI-TRONICS LAB INC., Euless, Tex.

RADIO-ELECTRONICS
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ESSENTIALS OF RADIO-ELECTRONICS (sec-
ond edition}, by Morris Slurzberg and William
Osterheld. McGraw-Hill Book Co.. Inc., 330
W. 42nd St., New York 36, N.Y. 6 x 9 in,
716 pp. $10

Fundamental tube and transistor
circuits are discussed, after which the
authors show their applications to radio
and hi-fi.

SECOND.CLASS RADIOTELEPHONE LI-
CENSE HANDBOOK, by Edward M. Noll.
Howard W. Soms & Co. Inc., 1720 E. 38 Si.
Indianapolis 6, Ind. 55 x 81/ in. 24C pp. $3.95.

Contains six explanatory chap-
ters, followed by six chapters of ques-
tions and answers, covering FCC re-
quirements for second-class radiotele-
phone license.

DIRECT CURRENT ELECTRICITY, by Alex-
ander Efron. John F. Rider Publisher Inc., 116
W. 14 St., New York 11, N.Y. 5Y%5 x 8//, in. 91
pp. $2.25.

Problems and experiments with
batteries, meters and dc circuits. For
the general reader and student.

TRANSIENT AND STEADY.STATE ANALYSIS
OF ELECTRIC NETWORKS, by Edward Peskin.
D. Von Nostrand Co. Inc., Princeton, N. J. 6 x 9
in. 411 pp. §13.

An advanced work, based on the
Laplace transformation as a basic ana-
lytical tool.

SMALL SET BUILDER’S big information
catalogue—26¢, refundable. LABORA-
'EORIES, 1131-B Valota, Redwood City,
alif.

Audio—Hi-fi

ELECTRONIC TECHNICIANS. MONEY
MAKER, Construct simple accessory unit
which allows recording and stereo voice
playback from message repeaters and
other monaural tape recorders. Complete
instructions and list of nationwide users
$2.00. CONES ELECTRONIC LABORA.
TORIES Box 10623, Okla. City, Okla.

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, Unusual
values. Free catalog. DRESSNER, 1523R
Jericho Turnpike, New Hyde Park, N.Y.

MARCH, 1962

FM STEREO MULTIPLEXING, by Norman H.
Crowhurst. John F. Rider Publisher Inc., 116
W. 14 St, New York 11, N. Y. 515 x 8% in. 72
pp. $1.25.

Written for the service technician |

or advanced high fidelity enthusiast,
this book describes how FM stereo mul-
tiplexing works, discusses practical cir-
cuitry, installation and conversion, ad-
justment and performance checks and
general troubleshooting procedures.

ABC'S OF ULTRASONICS, by Alan An-
drews. Howord W. Sams & Co. Inc., 1726 E.
.;8 St., Indianapolis, Ind. 5> x 8/ in. 96 pp.
1.95.

This book covers the field from
fundamental theory through circuitry.
(to applications) Includes both (the
more) important industrial and less
important, but sometimes more inter-
esting, miscellaneous applications.

ROD, BAR AND WIRE PRODUCT INFOR.
MATION, by Technical Publications Dept.
Kaiser Aluminum & Chemical Sales Inc., Qak-
lond, Calif. 5! x 8'/5 in. 364 pp. $7.50; free
to serrous porties submitting request on com-
pany letterhead.

Complete specifications on alumi-
num and aluminum alloys plus engi-
neering data and information on appli-
cation, working techniques and the fin
ishing of aluminum.

SAVE 30%. Stereophonic music on tape.
Request tape, recorder Catalog R-1. SAXI-
TONE TAPE SALES, 1776 Columbia Rd,
Washington 9, D.C.

RENT STEREQO TAPES—over 2,500 dif-
ferent—all major labels—free catalog.
STEREO-PARTI, 811-RE, Centinela Ave.,
Inglewood 3, Calif.

SALE ITEMS. Component quotes. Bulk
tapes. BAYLA CO., Box 131-RE, Wantagh,

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 STORERQOM, Dept. 234, P.0. Box
7711, Orlando, Fla.

BUSINESS AIDS

500 PRINTED GUMMED Name and Ad-
dress Labels, $1.00. No COD’s. Print clear-
ly. ADDISON MAIL ORDER, RE-7, 1840
Addison, Chicago 13. 111

NIPPO Check Protectors, $9.95. Warran-
teed! Free Trial Offer! ALBRIGHT, Tip-
ton 1, Ind.
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® 0000000000000 9000
Fall Edition
"New 1962

Catalog”

BARRY'S'
*GREENSHEET
VALUES
ARE OUT OF
THIS WORLD...

®x A complete catalog of specialized industrial

eElectronic TUBES and COMPONENTS . . .
featuring Barry Eleetronics savings to Indus-
try, Servicemen and Experimenters. °

.We have thousands of tube 1vpes' in stock. First @

® Quality at Sensible Prices. Buy with confidence. ®

®Prove these values to yourself! Complete and mail @

@the coupon below for your copy ot the *Greensheet.

.\Ve’ll also purchase Your equipment and unused tubes.
8Send detalls:

BARRY

[ ]
512 BROADWAY, o

ELECTRONICS jrifvyersads

il YEARS OF BUYERS CONFIDENCE

4 CORPORATION Rt
[ ]

[ ]
@ Please send me a coPy of the new 1962 *Greensheet o
° and add my name to your mailing lst.

[ ]
(RE-3)

L] ®
e Name — ... Title g
L4 Company. [}
® °
° AdUAress. . o, °
® City State @

RUBBER STAMPS—name, address, $1.00.
1,000 Business Cards, $3.99. Free catalog.
ALCO, Box 244-R, Urbana, Ill.

BUSINESS CARDS, LABELS, RUBBER
STAMPS. Send for free descriptive litera-
ture, HEIGHTS INDUSTRIES, Capitol
Heights 27, Md.

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.

LEARN WHILE ASLEEP, Hypnotize with
your recorder, phonograph or amazing new
Electronic Educator end?ess 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.
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BECOME A RADIO TECHNICIAN

FOR ONLY $26.95

BUILD 20 RADIO

CIRCUITS AT HOME
with the New
PROGRESSIVE RADIO
“EDU-KIT"®

ALL Guaranteed fo
Work!

A Complete Home
Radio Course

12_Receivers
3 Transmitters
Signal Tracer
Signal Injector

Code Oscillator

Amplifier

® No Knowledge of Radio Necessary
® No Additional Parts or Tools Needed
® Excellent Background for TV

L R E E Alignment Tool, Wrench Set.

WHAT THE "EDU-KIT" OFERS YOU

The ‘‘Edu-KIt'’ offers you an outstanding PRACTI-
CAL HOME RADIO COURSE at a rock-bottom price.
You will learn radio theory, construction and servic.
ing. You will learn how to build radios, using regular
schematics; how to solder and wire in a professional
manner; how to service and trouble-shoot radlos. You
will learn how to work with punched metal chassls as
well as the new Printed Clrcuit chassis. You will
learn the principles of RF and AF amplifiers and oscil-
lators, detectors, rectifiers, test equipment. You will
learn and practice code, using the Progressive Code
Osclllator. You will build 20 Recelver, Transmitter,
Code Oscillator, Signal Tracer, Square Wave Generator,
Amplifier and Signal Injector circuits, and learn how
to operate them. You w >
ground for TV. In brief, you will receive a basic edu-
cation in Electronics and Radio, worth many times the
small price you pay, only $26.85 complete.

Set of Tools, Piiers-Cutters,
Tester, Soldering lron

PROGRESSIVE THE KiT FOR
TEACHING METHOD EVERYONE
The Progressive Radio You do not nced the
‘‘Edu-Kit'' is the foremost | slightest background in
educational radio kit in | radio or science The
the world, and is univer- | ‘‘Edu-Kit”’ Is used by
sally accepted as the stand. | young and old, scliools

ard in the field of elec- | and ciubs, b,

tronics training. The | Forces Personnel and Vet.
‘‘Edu-Kit’’ uses the mod- | erans Adminlstration for
ern educatlonal oprinciple

training and rehabilita-
of ‘‘Learn by Daoing.’’ ion.
You begin by bullding a
stmple radlo. Gradually,
n a progressive manner,
and at your own rate, you
construct more advanced
muiti-tube radio circults,
learn more advanced the-
ory and techniques, and | whether related to any of
do work ke a profes-| the material covered in
sional radio techniclan. the ¢'Edu-Kit’’ course, or
These circuits operate on | encountered In other ex-
your regular AC or DC | periences in the field of
house current. | electronies.

THE “EDU-KIT" IS COMPLETE

You will recelve all parts and instructions necessary
to build 20 different radio and electronic circuits, each
guaranteed to operate. Our Kkits contain tubes, tube
sockets. varlable, electrolytic, mica, ceramic and
paper dielectric condensers, resistors, tie strips, colls,
hardware, tubing. punched metal chassis, Instruction
Manuals, hook-up wire, solder, selenium rectifiers,
volume controls, switches. etc. In addition, you re-
ceive Printed Clrcuit materials, Includin Printed
Circuit Chassis, special 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, dynam-
ic Radlo 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 Signal Injector, a Iligh Fidellty Guide, FCC Ama
teur License Training Book, and a Qulz Book.

All parts, components, etc., of the ‘'‘Edu-Kit’' are
0/p unconditionally guaranteed, brand new, care-
¥ selected, tested and matched, Everything Is
yours to keep. The complete price of this practical
home Radlo and Electronics course is only $26.95.

TROUBLE-SHOOTING LESSONS

One of the most impor-
tant aspects of the ‘‘Edu.
Kit'' 1s the Consultation
Service which we provide.
We welcome students to
send us their problems,

-

You will learn to J. Stasaltis, 25 Poplar
trouble-shaoot and service | S§t., Waterbury, Conn.,
radlos, using the profes- | writes; *‘‘I have repaired
sional Signal Tracer, the | several sets for my
unique  Signal Injector | friends, and made money.
and the dynamlc Radio he ‘‘Edu-Kit'’ pald for
and Electronles Tester. | itself. 1 was ready to

Our Consultation Service | spend $240 for a course,
will help you with any | but I found your ad and
technleal problems. | sent for your kit.'”

FREE EXTRAS

® Set of Tools e Radio Book e Radio and Electronics

Tester o Electric Soldering lIron e Pliers-Cutters

e Alignment Tool e Tester Instruction Book e Hi-Fi

Book e TV Book e Quiz Book e Membership in

Radio-TV_Club: Consultation Service s FCC Amateur

License Training e Printed Circuitry e Certificate of
it o Valuable Discount Card e Wrench Sct

UNCONDITIONAL MONEY-BACK GUARANTEE

ORDER FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7.00

| o ‘edu-
$26.95
O '‘Edu-Kit’' ¢.0.D. | will pPay $26.95 Plus postage.

0 Send me FREE additional information describing
StEdu-Kit. '

it'" Postpaid. Enclosed full Payment of

l Name...___..
| Address. ...

INTRODUCTION TO FEEDBACK SYSTEMS,
by L. Dale Harris. John Wiley & Sons Inc., 440
Park Ave. So., New York 16, N. Y., 6 x 9 in.
360 pp. $10.50.

A mathematical treatment, com-
bining the communications and servo-
mechanism approaches to the subject.

1962 RADIO DIAGRAMS, compiled by M. N,
Beitman. Supreme Publications, 1760 Balsam
Rd., Highland Park, Iil. 8% x 11 in. 158 pp.
$2.50.

One of the latest editions in the
“Most Often Needed” series, this vol-
ume gives detailed servicing informa-
tion on home, auto and personal port-
able radios and record-players made by
23 manufacturers. In addition to the
circuit diagrams, servicing information
often includes alignment data, printed-
board views, voltage values and servic-
ing hints.

A SHORT HISTORY OF TECHNOLOGY, by
T. K. Derry & Trevor |. Williams. Oxford Uni-
versity Press, 417 Fifth Ave., New York 16,
N. Y. 5%, x 815 in. 749 pp. $8.50.

Beginning with a rather brief
introduction to ancient technology
(chiefly Greek and Roman) a little less
than half the book is devoted to the
period before the Industrial Revolution.
It closes at about the beginning of the
present generation, the latest events it
describes being about the beginning of
the present century.

DYNAMIC BEHAVIOR OF THERMOELEC.
TRIC DEVICES, by Paul E. Gray. John Wiley
& Sons Inc., 440 Park Ave. South, New York 16,
N.Y. 6 x9 in 136 pp. $3.50.

Highly technical small - signal
analysis of basic thermoelectric gener-
ators and heat pumps.

INTRODUCTION TO TRANSIENTS by D. K.
McCleery. John Wiley & Sons Inc., 440 Park
Ave. South, New York 16, N.Y. 515 x 8U4 in.
232 pp. $7.50.

Operational calculus, rather than
more rigorous methods, is used to study
circuits and transmission lines.

USING THE OSCILLOSCOPE IN INDUS-
TRIAL ELECTRONICS, by Robert G. Middle-
ton and L. Donald Payne. Howard W. Sams &
Co. Inc., Indianapolis, Ind. 515 x 8/ in. 256
pp. $4.95.

Tests and measurements on indus-
trial electronic equipment (excluding
radio and TV) that can be made with
lab and industrial scopes.

MULTIVIBRATOR CIRCUITS (2nd Revised
Edition}, by A. H. Bruinsma. MacMillan Co.,
60 Fifth Ave., New York 11, N.Y. 534 x 8 in.
65 pp. $2.

A detailed analysis for techni-
cians, leading to practical applications.

ELECTRONIC DRAFTING HANDBOOK, by
Nicholas M. Raskhodoff. The MacMillan Co., 60
Fifth Ave., New York 11, N. Y. 6 x 9 in. 395
pp. $14.75.

Starting with a chapter explain-
ing electronics to the possibly non-elec-
tronie draftsman, the book covers the
whole field of schematic and mechan-
ical drawings for electronics. An ex-
cellent series of appendices, consisting
of 165 pages, is included. END
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computer
specialists

CUSTOMER
SERVICES ENGINEERING
OPPORTUNITIES

Philco Computer Division is seeking
aggressive, top-level candidates to fill
immediate openings for:

FIELD ENGINEERS

Selected candidates will receive in-
tensive orientation in the PHILCO
2000 System at company expense
prior to assignment at customer loca-
tions. Candidates must be willing to
relocate. Openings are avaitable in
major metropolitan areas. Must be
technical school graduates or veterans
with a minimum of one year’s installa-
tion and maintenance experience on
large-scale digital equipment.

INSTRUCTORS

Growing demand for the PHILCO 2000
has made it necessary to expand our
headquarters staff. Engineering or
scientific degree helpful with at least
two years' experience in large-scale
computer systems necessary.

TECHNICAL WRITERS

Challenging growth opportunities exist
for technical writers. Engineering or
scientific degree preferred and ex-
perience in the preparation of sales-
oriented publications, instruction, pro-
gramming, operation and maintenance
manuals for data processing equip-
mentis required.

Please submit resume to:

Mr. John Felos
Professional Employment Manager
Philco Computer Division
Willow Grove, Pennsylvania
An equal opportunity employer

PHILCO

A SUBSIDIARY OF %%M%WM%

RADIO-ELECTRONICS
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RAD-TEL

Qty. Type Price | Qty. Type Price | Qty. Type Price Qty. Type Price | Qty. Type Price | Gty. Type Price

024 79| 5C08 .84 |__6BNG .74 : 6Hb6 .58 | __12A05 .60 | 12)8 .84
—1AX2 .62 | __5Cz5* .72 |__6BQ6 1.05 _ 6J5GT .51 | __12AT6 .43 | ___12K5 .65

__1B3 .79 | __5EA8 .80 |__68Q7 1.00 __6J6 b7 | 12AT7 36| 12L6 .58
__1DN5 55| 5EU8 .80 | __6BS8 .90 ] _6KB 63| ___12AU6 .51 125A7 .92
163~ 18| 516 .68 |__6BU8 .70 FROM - 6L6 1.06 _12AU7 60 |__12SF7 .69

1J3* 19| 578 .81 |__6BX7 1.02 ¢ 6N7 98| 12AvV6 .41 | __12SH7 .49
_ 1K3* J9| —_5U4 .60 | ___6BYS 1,15 . 654 S| 128V 35| ___128)1 .67
1R .62]___5U8 .81 |___6BY6 .54 __GSATGT .76 | __12AX4 .67 | ___12SKT .74

1S4 59| 543 .90 |__6BYS .66 6SG7GT .41|_ 12aX7 63 |_ 12517 .80
15 51| _5v6 56|  6BZ6 55 ' __GSHIGT .49 | _12AY7 1.44|__12SNT .67
114 58| 5x8  .18|__eBZ7 1.0 ‘ A §S)7 88| 12827 .8 |_ 12507 .78
4 57| _5v3  4g|_ 6B28 1.09 BSKIGT 74| 1284 63| 1207 82
105 50| ©6ABG 120| 6C4 .43 g . " GSL7GT 80| 12BA7 84| 12v6 .53
" 1X28 82| 6AB4 46| 6CBE .55 OVer 500 T es "~ BSN7GT 65| __12BD6 .50 |__12W6 .69
OAF4 95| GACT 86| 6CD6 142\ ; yp T 657 .73 |__128E6 53| 12x4 .38
2BN4 64|  BAF3 73 |_ GCES* 57 614 99| 12BF6 .44 |__17AX4 67

NOT AFFILIATED WITH ANY OVHER MAIL ORDER TUBE COMPANY “p t0 ]5% OFF

__2EN5* 45| GAF4 97| _ 6CF6 .64 SV , _ 618 .85|_ 12BH7 .77|__17BQG 1.08
SALS 42| 6AGS 68| 6T g1 ; SUs 83| 126K3 100| 17006 105
306 51| 6AH4 81| sce8 . = : BVEGT 54| 12Bl6 56| 17W6 .7
3ave 41| eaHe 99|  6cka* .70 Save on Rad-Tel's Quality —Bwe Go|T 12806 105 | l8FWE: 48
~3BA6  51|__GAKS 95| 6CL8 .19 g 6W6 71| __12BR7 74|  18FX6*
T 3BC5 54| __6ALS 47| 6CME .64 BRAND NEW TUBES 6X4 39| _12BV7 78| 18FY6* .50

—_3BEb .52 |__6AMB .78 _6CM7 .66 6X56T .53 |__ 12BY7 .77!__ _19AU4 .83

__3BN6 .76|__ 6AO5 .53 | _GCMs* .90 1-Year Guarantee __6X8 .80 [__12BZ7 .75|__19BG6 1.39
_ 3BU8 .78|_6AR5S 55| __GCNT .65 1-Day Service 7A8  68{_ 1205 56 (__19C8 1.14
__3BY6 .55|__6AS5 .60 | 6Ca8 .84 __JAU7 .61 |__12CN5 .56 |__19T8 .80
__3BZ6 55| 6AS6 .80 |_6CR6 .51  Servicemen: 786 .69 |_12CR6 .54 | 21EXx6 1.49
__3CB6 .54 | ___6ATE .43 | ___6CS6 .57 New Tube Type.a"gnd by Rad-Tel ___TJEY8* 73 |__12CU5 .58 |__25AVS .83
__3CS6 52| __6AT8 79| 6CST7 .69 are marked with zn asterisk. __TF8 90| __ 12CU6 1.06 | __25AX4 .70
__3DG4* 85| __6AU4 82| BCU5 .58 __IN7 90| __12CX6 .54 | 25BK5 .91

30K6* 60| __6AUS 52| 6CUS 108 [ ] Free Trouble Shooting Guide ST 101 __1204* 69| __25BQ6 1.1

_ 3016 .50 | __6AU7  .B1|__6CY5* .70 Y4 69)__120B5 .69|__25C5 .53
_ 304 63|__6AU8 .87 |_ CBYT .71 DNew Tube & Ports Catalog _BAUS .83 |__ 12DE8 .75|___25CA5 .59
_ 305 .80 |__6AVE .41 |__6DA4* .68 - 8AWS  .93!_ 120L8 .85|.__25CD6 1.44
__ 354 61|_6AW8 .90 |__ 6DBS .69 8805 .60 | _ 12006 1.04 |___25CU6 1.1
__3v4 58|__6AX4 .66 |__6DB6 .51 __8CG7  .62|__12DS7 .79|__250N6 1.42
__4BQ7 1.01|__6AX5 ,74|__ 6DE6 .58 __8CM7 .68 |__12DT5* .76 |__25EH5 .55
__4B2Z7  96|__6AX7  .64|__6DGE .59 ___8CNT  .97|__12DT7* .79|__25L6 .57
___4BZ8 1.10|__6AX8* .92|__6DK6 .59 ___8CST 74| __120T8* .79|-_.25W4 .68
__4CS6 .61 |__GBAG .50 |__6DN6 1.55 __8CX8 .93 |__12DU7 1.01{__32ET5 .55
__4DT6  .55|__GBA8 .88 |__6D006 1.10 __BEB8 .94 |__ 120w8* 89|_ 32L7 .90

_5AM8  .79|__6BC5 .61 |__6DT6 .53 __8SN7  66|__12D026 .56)- 35B5 .60
__5AN8 .86 |___6BCT  .94|__6DT8* .79 __8CL8  .79|__12E05 .69)__35C5 .51
__5AQ5 .52|__6BC8 .97 |__GEA8 .79 __11CY7 75| _12EG6 .54 |__35L6 .57
__5AS8* .86|__6BD5S 1.25|__ GEBS* .72 ¢ __12A4 60 |__12EK6 .56 |__35W4 .42
__5AT8  80|___EBE6 .55|__ GEB8 .94 __12AB5 55| _ 12EL6 .50 |__35Z5 .60

___5AV8 101 |__EBFS .90 | BEMS5S* .76 . -4, __12AC6 .49 |__ 12EM6 .79 {__ 36AM3* .36
_gg[E:g ;g _GSE% 1.44 __BEMT .8 I"__-_---- - — ,1§ADG 571 12EN6 .78 | _50B5 .60
— 836 .66 [ 6EU8 7 12AE6 .43 | __12EZ6 .53 |__50C5 .53
. 5BK7 .82 _(;BHB 65 BEWE .5 |RAD TEI-s HI FI IMPORTS B__12a€7  .94|_ _12F8 .66 _50EHS .55
__gggg % ._lig;isﬂ g; _EE;E; :7*5) IDesigned especially for Hi-Fi and Stereo f— }%:Fg .13 _}gFAGG .79 __Sglis .61
—| J9 |6 62| | . ; — 49| _12FM6 .43 __T0L7 .97

* ) I Foreign Feplaces Rad-Tel Price ||
SE ORI Rl B e et WU fomm aloge s
—5CL8 76| 5BL7 1.00| 6GKe* .79y  FCCPR 12AM7 9 [—_12AL8 95| 126C6 1.06|_ 11723 .61

—_5CM8* .90 | __8BN4 .57 |__ GGNB* S a S i

Popular New Tube Types Offered by Rad-Tel* | EZ-81 ®CA4 ..80 Popular New Tube Types Offered by Rad-Tel*
| i

@ R D TEI. TUBE co TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add ‘$1
handling charge p'us postage, Oiders over $5: plus-postage. Approx 8 tubes .per 1 Ib. Subject

msts CHAMBERS ST.. NEWARK S, NEW JERSEY to prior sale. No €QD’s outside continental USA.
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“TAB’”” TUBES

Six Months Guarantee!l No Rejects!

NEW & Used Gov't & Mfgrs. Surplus!

Orders 810 or more, Receiving types only ppd, 48 states

0A2 .80/6BJS .6D112AT6 .59|1851 00
082 .65 8BK7 .99/12a77 84111726 10
0c3 .69 6BL 1.25/12AU6 .69 4-65A 16.00
oD3 .35 8BN6 .98/ 12AU .89 2D21 2/81
0za .59/68Q86 1.19 12AX7 .79 3023 .85
1A7 .89 6B27 1.25 12BA6 .85 T17A '/Sl
183 . 6C4 43 12BA7 .99 4-125 29.00
1RS .78.6C5 .69/128D6 .59 4-250 35.00
154 8 ecBé .80|12BE6 .59 4€27 00
1T4 8 6coé 1.49/128F6 .59 4PR60 29.50
Send £6c for Catalogt
1usg 3/31 6HS /81 BH7 .90 |4X150G $13
ius .73/8J5 .52 128Y7 .88/4X250 35.00
1X2A 1.09 . 6J)8 .48 128Z7 .90 4X500 3 .00
3Qe .68 6K& -5 2CU8 1.45/5BP4 .50
3Qs .88 6KF 1.6 2SA7 .84|58P1 12.00
354 .68 8LE 1.1 28G7 .88 |35T 4.00
3vae .83 6S4 .5 28H7 .89/100T T7.00
Sna .pg'ess -9 25J)7 J15(3186A  5/81
SU4s 98¢ 85A7 .8 2SK7 .94|388A 3/81
Va4 .89 6SB7 1.1 25Q7 .84!4168 4.00
Wanted Test i from h &
sSY3 -58|85C7 .891198GS 2. 4507 42.00
BAC7 70/85G7 .7 SBQ8 1. 07 1.00
BAGT .89|88)7 .8 L6 ] 866A 1.89
BA .60 6SK7 T SWe o 811 4.40
6ALS 2/31|6SL7 . 8 525 . 813 8.00
BAGS .63|8SN7 2/3 526 o 814 3.45
BAS7 3.00|6SR7 .79 EL34 3.49(81% 2.78
BATE .49 |6 T8 .O8|35L6 .69|8298B 8.00
Wanlod 811 81! 813 and 204 TL tubes! Top 33 3 Paid
BSAUs 08U -98|35We -491832A 7.00
8AUS l 19 SVSGT 5T 5Y: D 872A 3.50
6AU 6Wa .TR(3SZS 3,162 2/81
8AX4 .79 |8wWe .BOISOAS 18146 4.00
S8BAG .59 EX4 2/%1'50B 5879 .88
GBA7 1.00/6XS .49 S0CS . 5881 2.70
6BD8 .69 |6Y8 97 s0L6 .89.6550 3.90
68E6 SBITINT -89 KTE6 3. 5654 1.00
8BGE 1.50 lZALS .59 75 .8 5894 12.00
8BHG 12A .75 80 10/81
TUBES WANTED' WE BUY! SELL & TRA DE!

L

TWO 866A's and FILAMENT
XFMR 10 Kv Insitd SPECIAL!

36

L

""TAB'" FOR TRANSISTORS & DIODES!!!!

Factory Tested & Guaranteed!

Full Length Leads

PP 2N671/
Round or Diamond Base Mica Mtd Klt ¢30@,
Power Heat Sink Fins 80 Sq $1
Kit Glass Diodes equiv.
12 for $1, 100 for 56, 1000 for $5

U.

Watt ¢7S @, 10 for $

TP 46.

S.A4. Mfg.

NPN 2N292,

223 ¢30@.

PNP Hi Power 15 Amp, TO3 & TO36 Pckg.
2N441, 2N277 $1, 12 Jor $10

2N442, 2N278 $3 @ ; 2N443, 2N174 $4 @,
3 Amp. 2N155, 2N156. 2N255, 2N256,
2N307. 2N554, TO3GP .49 . 5 for H
PNP 2N123, 2N107, K722 § for $1;
293, 2N107, CK722 5 for $1; PNP 2N
12 for $9, 100 for H

PNP 2N670 JOOMW 650@, 10 'or $4

ZE NER DIODES 150t0400 MW Ca:ed TO24Pckyg
Wlthin 200, V'Range $1 N

KT ZENER DIODES upto400OMW 2'or$l

Q.
.

SILICON POWER DIODE STUDS*

Operation Up to 125°C Case Temp.

0.C. S50Piv 100Piv 150Piv 200Piv
Amps 35Rms 7O0RmMs 105Rms 140Rms
2 .25 .35 .4 .55
3 .80 -85 1.00 1.25
6 .70 1.00 1.25 1.50
12 .8S 1.20 1.50 1.70
3s 1.80 2.15 2.50 2.90
70 3.75 4.50 4.95 5.60
240 4.80 5.70 6.90 8.40
D.C. 300Piv 400Piv S00Piv 600Piv
Amps 210Rms | 280 Rms| 350Rms | 420Rms
2 .80 1.00 .5 1.9s5
3 1.50 i.80 2.10 2.65
6 1.75 2.00 3.70 5.20
12 2.00 2.20 3.9 -70

3s 4.95 6.10 FOR QUANTI
70 10.80 15 30 Export & User Prices
240 19.60 29.75 Write on Company

Letterhead

*Derate 209 for Battery or Capacitive Load or
D.C. Blocking! *Stud mounted on Heat-sink.

POWER SUPPLY
330&165VDC Up to 150MA. CASED! SPECIAL S5

115V /60to800!

Cyvs Inpt.

TRANSISTOR POWER CONVERTER

12VDC to 500VDC u
100 \\'atts Tap at 250VDC

12VDC to 250VDC up V.so 150MA

to 200MA

Type C1225E

l “SUPERIOR’’

Powerstat 10 Variabl.

*
165 watt O to 132V Special $6 each,

e X FMR
2 for $10

Factory

“TAB”,SILICON750MA * DIODES 7552

NEWEST TYPE! LOW LEAKAGE *

.83 .
Diode order

$10 shwpui Post

D.C. or Batty. Derate 20% X
- At
/ / &3
i Iv rms/piv rms/piv
/ey "'l"o’//foo 130/300 | z10/500 DC
09 .22 .31 &
v ms/piv s/piv rms/piv
280 400 350/300 420/500 | 450/700 O
.38 | A
o e i B e s B
;2‘3'&% s':';"os//&')\é ,l 7oo/1ooo 11o/uoo

free

Low Priced T300 Silicon Diodes
Rated 400piv/280rms@300Ma@100°C

.25 each; 30 for $7; 100 for $22; 500 for $100

For

NEW BATTERY CHARGER BC612X

6 or 12 Voit Batteries

Trickie & Fuli Charge up to i0 amps
Charges 6 & 12
Built ready to use BC612
BC612B up to 2 amp:

volt batteries.

@.

$7.45

$14.00 °

GTD! Octal Silicon—5U4G—Tube Replacement
1120Rms 1600Piv $4@; 2 for $6; 4 for §10

116

“TAB"

1

Send 25¢

TERMS:
QOur 18th year.
F.0.B. N.Y.C. Add
or for C.0.D.

11-GC Liberty St.,

PHONE: RECTOR 2-6245

25%c Dep.
shown subject to change.
N.Y. 6, N.Y

}’ or Catllog

Money Back Guaranteel
$2 min.

order
shpg charges
Prices

Allied Radio
Allison Ilectronics, Ine.

Anphenol-Borg Electronies Corp.

Artisan Organs.........
Audio Unlnmberl Inc.
Audion

B & K Manntacturing Co,
Barry Electronies Corp. ...
Brooks Radio & TV Corp. .
Burstein- Applebes Co. ...

Capitol Radic Engineering Institute

Carston_ ..
Castle TV Tuner Service

Central Technical Institute
Centralah, Div,
CLASSIFIED

ADS

Cleveland Institute of Electronics

Colordaptor . -
Commissioned Electroni
Conar Instruments Div.

of Globe-Union

of Natio

ADVERTISING {NDEX

Radio-Electronics does not assume responsibility for any errors appearing in the index below.

.19, 25
e

Covne Book I'ublishing Div. ... .. 5
DeVry Technical Institute 7
Dressner ... 107
Duotone Co.. INC. ..., 107
Editors & Engineers ... 116
Electronic Chemical Corp. .. 86
Electronic Instrument Co. (FI( 0) .. 30
Electronic Market ... . ..108
Electronic Measurements Corp. ... .. 88
Flectronic Publishing Co. Inc. 102
Elpa Marketing/Thorens -.103
Fair Radio Sales .105
Gernsback Library Inc B 63, 89
Grantham School of Electronics .17
Heald's Engineering College e 107
Heath Company 58-59
Holt, Rinehart & Winston Inc. 14-15
Indiana Technical College ... 97
Jensen Manufacturing Co. 3rd Cover
Jerrold Electronics Co. ——]
BE. F. Johnson Co. .102
Key Electronics Co. 106
Lafayette Radio 69
Mallory Co. Inc. (P. R.) .. 10
Mercury TV Tuner Service .. 99
National Radio Institute 27-28, 116
National Technical Schools - 9
Olson EIeCtronics ... . 94

N 99

Porma-T'ower CO. .c.coovmocrimnrerrncrrainnssrnses

Phileo Corp. (Computer Div,) ... _.
Phileo Corp. (Technological Cenlex)
Picture Tube Outlet -
Progressive Edu-Kits Inec.

Quam-Nichols Co.
Quietrole Co. ...

R. A. K. Equipment, Inc.
RCA Institutes

RCA (Test Equipment)
RCA (Tube Dir.)
R-Columbia Products Co..
Radatron, Ine.

Rad-Tel Tube Co.
Radio-Electronic Master
Radio TV Training School
Remington Rand (Univac)
Rohn Manufacturing Co.

Sams (Howard W.) & Co. Ine. 21,-24, 106
Saxitone Tape Sales Div. of Coumu;smned Electronics 97
Scott (H. 1L.) Inc, ...

Smith (Wardell)
Sonar Radio Corp.
Sprague . .
Sencore
Stancor -
Sylvania Electronic Products Ine.....

TAB.
Tarzian_(Sarkes) Inc.,
Texas Crystals
Transvision .
Tri-State College ...
Tuug-Sol Electric Inc,

12, Back Cover
Inc. - - 83

er Company .
Vocaline Co. of America . 85
Weller Electric Co. —(
Winegard Co. ... 7677
Xeelite INC. ..o .18

SCHOOL DIRECTORY PAGE. 110, ||

Niles Bryant School

Grantham School of Electronics

Indiana Technical College

International Correspondence School

Milwaukee School of Engineering

Northrop Institute of Technology

Pacific International College of Arts & Sciences

Pathfinder School

Phila. Wireless Technical Institute

Tri-State College

Valparaiso Technical Institute
Printed in USA
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FREE BOOK offered

below shows how
YOU can now have a
good-paying business of
your own, right in your
home. No experience
needed, just simple tools.
Learn to repair Electric
Appliances. Pays $3-$5
an hour!

400 MILLION Appli-
ances are in American
homes right now. 76
Million MORE bought
each year. People need
them fixed. good times
or bad. YOU make good
money doing it. In your
basement, garage, even
on your kitchen table.

_FREE BOOK e

Dept. FC2, washington

[J Spare Time Earnings

Name

-
|
|
|
[
|
|
|
L -

[ Better job

Accredited Member—National Home Study Council.

FLELTRIO

PPLIANCES

PAYS $3 TO $5 AN HOUR

Spare Time, Full Time * Learn at Home

Quick Way To Get Started

For less than 20¢ a
day our easy, pictured
instruction — backed by
45 years of success in
home training—prepares
you for top earnings in
this booming field. Earl
Reid of Thompson, Ohio
says: “Made $510 in one
month spare time. NRI
course is priceless.” At
no extra charge you even
get all parts for your
own Appliance Tester,
too. Finds trouble-spots,
speeds and checks your
work.

Get your FREE Book
and FREE Sample Les-
son! Mail coupon below,
letter or postcard, now.

_FREE_LESSON

NAT|0NAL RAD|0 INSTéTUTE Appliance Division |
I
Send Free Book, Free Appliance Repair Course I
Lesson. Am interested in:

D.

3 My Own Business

. State.

wwWwW americanradiohistorvy com

RADIOTELEPHONE
LICENSE
MANUAL
$5.75

— helps you prepare for all U.S.A.
commercial operator's license exams

Here are complete study-guide questions and answers
in a single volume. Helps you understand every subject
needed to obtain an operator's license.

RADIO HANDBOOK — largest comprehensive reference
source on radio ever published. More “How-to-build”
data than any book in the field. Gives simplified theory
. . . latest design data ... . $8.50
WORLD'S RADIO TUBES (Brans' Radio Tubes Vade
Mecum). World's most authoritative tube book. $8.00
WORLD’S EQUIVALENT TUBES (Brans’ Equivalent Tubes
Vade Mecum). Over 32,900 comparisons. $6.00
SURPLUS RADIO CONVERSION MANUALS

Practical conversions of most popular surplus equip-
ment, in 3 volumes. Send stamped envelope for list
of contents -each $3.00

*Order from your favorite electronic parts distributor.

If he cannot supply, send us his name and your
remittance, and we will supply; foreign, add 10%.

EDITORS and ENGINEERS, Ltd.

Summerland 5, California

Dealers: Electronic  distributors, order from us.
Bookstores, libraries, newsdealers order from Baker &
Taylor, Hillside. N. 1. Export (exc. Canada), order

from H. ™, Snyder Co., 440 Park Ave. Sc., N.Y. 16.

RADIO-ELECTRONICS
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Jensen/s New 3-P Speaker Systems
Make Sound Better 7 Ways!

The new Jensen 3-P Speaker Systems make possible
improved, smoothly blended, transparent sound
PLUS new flexibility in speaker plzcement never
thought possible. You may choose from decorator
styling in shelf size . . . or space-saving contemporary
slim shelf and super-slim panel—a mere 328" from
front to back. Seven engineering adva i1ces make 3-P
Speaker Systems incomparably better

Flat plane woofer radiator—100% cffective for
sound radiation. '

Molded POLYTEC* woofer pision—suppresses

vibrational modes.

POLYTEC*radiators...better,in ALL channels.

Piston diameter more precisely atched to en-
closure acoustics.

Improved transient response better sound

|

quality. —
. _ . 3-P/1 Slim Shelf. Oiled Walnut, 13%" H; 25" W; 54" D
New slim components give FULL SIZE sound. $119.50
— -
|
| 5 ALL-MEW SPEAKERS
‘ ... all vith POLYTEC* radiators, complement each other for a new smoothly
. blende: coverage of the complete frequency range. Includes the new 3-P
1014" v oofer; a special 8" midrange; two newly developed tweeters; the sen-
sationasl SONO-DOME* Ultra-Tweeter, and crossover network. (Available
in kit form at $97.50) :
SPECIFICATIONS

Frequency Range: from as low as 20 cycles 1 beyond
audibility. Crossovers: 600; 4,000; 10,000 cp;. Power
Rating: Speaker 25 watts. Higher rated ampliiers may
be used when adjusted to reasonable room levels. \dequate
living room level with 12-15 watt amplifier. 1./ pedance:
8 ohms. Control: H-F balance.

WRITE FOR NEW CATALOG 165-G

en’e MANUFACTURINE COMPANY =
PIVISION OF THE (IUTER CO. 3-P/2 Super-Slim Panel, 3-P/3 Decorator Shelf,

) . . Oiled Walnut, 28%" H; Danishin Walnut, Cherry
6601 S. Laramie Avenue, Chicago 38, Illirsis 210" W; 3%" D—$139.50 Provincial, Mahogany Traditicnal,
161" H; 251" W, 114" D—$158.50,
Utility unfinished—$129.50

In Canada: Renfrew Electric Co., Ltd., T* ‘onto
ettt 1N Mexico: Universal De Mexico, S.A., Mixico, D.F. ST.M.

www americanradiohistorvy com


www.americanradiohistory.com

NOW! Only 4 Picture Tubes
can fill 50% of your replacement needs

~
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RCA 21CBP4A, 21AMP4A, 21ZP4AB and 21YP4A Universal Silverama:
Picture Tubes Replace 33 Industry Types

Now, four—only four RCA Universal Silverama types can take
care of half your picture tube replacements. Think of what this
means to you in terms of simplicity, economy and efficiency:
® Fewer trips to the distributor.
You can keep these four types in your shop, knowing that
you will quickly have use for them.

® Faster service.
For half your picture tube replacements, you have the right
tube on hand, in the shop. Saves hours of time picking up the
proper tube or waiting for it to be delivered. The time saved
gives you a competitive edge!

® Picture tube replacements from your service truck.
It’s simple to carry one of each of these Universal types on
your service truck so you can make half of your picture tube
replacements right on the spot.

@ Fewer types to take care of.
Think of the headaches and extra bookkeeping this simpli-
fication saves.

These four types are part of a growing family of RCA Universal

Picture Tubes designed to help you fill the maximum number

of sockets with the minimum number of types.

7,

RCA Universal Silverama Picture Tube types are made with an
all-new electron gun, the finest parts and materials and a high-
quality envelope that has been thoroughly inspected, cleaned
and rescreened prior to reuse.

Start now to simplify your picture tube replacement problems.
See your authorized RCA Distributor this week about RCA
Universal Silverama Picture Tubes.

*Based on EIA figures for the national movement of the picture tube types below

RCA Silverama '‘Universal’ Type Replacing

21ALP4  21ANP4A
21ALP4A  21BTP4  21CBP4B
21ALP4B  21CBP4  2iCMP4

21CBPAA 21ANP4  21CBPAA

21ATP4  21BAP4  21CWP4
21ATP4A  21BNP4  21DNP4

21ATP4B  21CVF4  21FLP4

21ACP4 =~ 2]AMP4A 2185P4
21AMP4A 21ACP4A  21AQP4 21CUP4
21AMP4 21AQP4A

21ZP4B 21ZP4 21ZP4A 217P48B
21YP4A 21YP4 21YP4A 21AFP4

RCA Electron Tube Division, Harrison, N. J.

m The Most Trustgd Name in Electronics
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