HUGO GERNSBACK, Editor-in-chief

DIRECTORY OF
LOW-PRICED TRANSISTORS §

OVER 450 TYPES LISTED

Helpful roundup of transistors in the $5-and-under
class shows voltage, current, cutoff,

case and base information. Useful

for replacement or design. |

BUILD:

ZENER
VOLTAGE
CALIBRATOR

Simple, accurate device
gives four check points
between 0 and 20 volts.

5-MICROAMP
RELAY

A transistor or photo-
cell plus an old meter
make a sensitive relay

ELECTRONIC

SHOOTING
GALLERY

Christmas fun for the youngsters.
Transistors make it safe.

REVERBERATION AND
YOUR HI-FI AUDIO

Is reverb a new aid to high fidelity or just another
gimmick? The pros and cons, plus some com-

mercial circuits.
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~ MODEL 630 V-0-M 55
~ Standard 0f The Industry

FACTS MAKE FEATURES:

Popular streamlined tester with long meter scales ar-
ranged for easy reading. Fuse protected. RANGES

Single control knob selects any of 32 ranges—less chance 0C VOLTS 0-3-12-60-300-1,200-6,000

of incorrect settings and burnouts. 21 20,000 oms per volt.
AC VOLTS 0-3-12-60-300-1,200-6000

Four resistance ranges—from .1 ohm reads direct; at 5,000 ohms per volt.
4 ohm center scale; high 100 megohmes. 0-1,000-10,000.

Attention to datail makes the Triplett Model 630 V-O-M a lifetime investment. AT
It has an outstanding ohm scale; four ranges—low readings .1 ohm, high AMBERES
100 megs. Fuse affords extra protection to the resistors in the ohmmeter D MILL
circuit, especially the X| setting, should too high a voltage be applied. Accu-
racy 3% DC to 1200V. Heavy molded case for high impact, fully insulated.

DC AMPERES

DB: —20 to -+77 (600 ohm line at 1 MW).
T630A same as 630 plus 1%% accuracy and mirror scale only $59.50

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

OUTPUT VOLTS: 0-3-12-60-300-1,200; jack with
_ condenser in series with AC ranges.
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Revolutionary Kit-Building Methods
Insure Factory Wired Performance

Now you can have the fun of building a genuine H. H. Scott Wide-Band
FM Stereo Tuner in just a few hours . . . and save money, too. Revolu-
tionary Scott-developed kit building techniques including full-color in-
struction book, mistake-preventing Part-Charts, pre-cut wires and unique
Ez-A-Line alignment system assure you of performance equaling Scott
factory-wired units. The LT-110 performs so perfectly and has such a
professional appearance you'll be proud to use and display it in your
stereo system.

The new LT-110 Scottkit features a pre-wired and tested multiplex
section plus the famous silver-plated factory-built and aligned front end.
Sensitivity of this magnificent new tuner is 2.2 uv (IHFM). There are
special provisions for flawless tape recording right “off-the-air.”

Scott multiplex circuitry has become the standard of the industry. Scott
Wide-Band multiplex tuners have been chosen by leading FM stations
from Boston to San Francisco. Here is a proven, accepted multiplex
tuner you can now easily build at home. Choose the finest . . . choose
H. H. Scott.

Choose from these Superb ScottKits

pans

New LK-48 48-watt LK-72 80-watt Stereo New LM-35 Multiplex
Stereo Amplifier Kit. Amplifier Kit. Adaptor Kit.

A real best-buy in kits. Enough power for any For use with any H.H.
All the features you system. Famous H.H. Scott tuner. Pre-wired

need. $119,95* Scott quality. $159.95* multiplex section. $79.95

www.americanradiohistorv.com

-

MULTIPLEX TUNER KIT

Itsterding features of this
easy-te-build Scottkit include:

. “actoy-wired multiplex section.

. 2re-wied, pre-aligned Scott silwer-plated
“rontend. -

. Jnigee filtering circuits- for flawlass tape
“eco-ding.

. Nide-Eand IF's and detector assure distorfion-
free rezeption of even weak multiplex signals.

Technical Specifications:

Sewmsitirt¢ 2.2uv, IHFM. 10 Tubes, 1. Diodes.
Swatchaske AGC. Separate Sub-Chanrel Noise
Ziler; Mluminated Precision Tuning -Meter;
3pacial Front Panel Tape Recorder Facilities.
~iwe Fron: Panel Controls. Logging Scale. Exclusive
ZoaperBonded Aluminum Chassis.

H.H.SCOTT

H. H. SCOTT, INC., Dept. 570-12
111 Powdermill Road, Maynard, Mass.
Send me your new Scott-
kit catalog and complete
information on FM Stereo.

Name
Address

City _ State

Export: Morhan Exporting Corp., 458 Broadway,
NYC. Camada: Atlas Radio Corp., 50 Wingold
Ave., Toronto.

*Case extra. Slightly higher west of Rockies
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editorial
Hugo Gernsback 29 Lunar Radio and TV Traffic

stereo- audio-high fidelity
Donald L. Stoner 30 An FM Stereo Multiplex Adapter
2-tube unit you can build over the weekend

Robert F. Scott 34 Reverberation Enhances Your Hi-Fi Audio
How reverberation systems work

Jack Darr 52 Old-Timer Helps Replace a Power Transformer,
Part 11

Constant-Setting Audio Volume Control
FM Tuner Problem

Ronald L. lves
Herman Burstein

55 Pictorial Reports of New Developments

electronics

James R. Spencer 40 Transistor Roundup
Basic characteristics of 497 1ypes

47 What's Your EQ?

(Answers to November puzzles on page 98)

R. E. Pittet, Jr. 50 Build an Electronic Shooting Gallery
Portable and safe, uses bullets of light

Martin H. Patrick 74 Make a 5-ua Relay

Really sensitive unit for those special applications

radio
Leonard D’Airo 48 Radio Troubleshooting Chart i

Helps you handle those transistor sets
Dexter S. Bartlett 94 Inventors of Radio—Augusto Righi

industrial electronics
Tom Jaski 33 Induction Relays and Their Uses

A different type of relay does an important industrial job

Dellroye D. Darling Anti-chatter Capacitors

Put a stop to relay buzzing

Ed Bukstein Industrial Electronics Dictionary
From one-shot multivibrator to photoelectric
cutofl control
ry-y < - ‘5_71
Fred Shunaman , New Thought in Service Benches
Eric Leslie ) Banana Tube Is Color CRT

New tube uses new principles
Mike Wayne 51 Snow in the If?

Jack Darr | Service Clinic
When an electrolytic goes bad. . .

—~aed o & ne — P

Paul S. Lederer Zener-Diode Voltage Calibrator

Calibrate your scope and vivm with this one unit
Barron Kemp . Full value from Your Scope

It can be used for more things than tracing a signal

Wayne Lemons New CB Xmitter Testers

They check power, modulation, standing waves
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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
EgE}AITGE':zH}OZAE'ECUan FRolilie ARSI IES ! MMORIFO\(I:VOEI:P&SEE
START NOW! Break through Shf%sogl%liz:jnegngver .. WITH NATIONAL
T.hh‘z,Ef_at;g}gid‘??;g.tm}?ps Y y SCHOOLS’ SHOP-METHOD
.:(/;\II-Phas;e't;Jr;airjing p;rep?res 50'000 Graduates — ‘ HOME TRAINING!
for a high-paying CAREER 5 8 all over the World — ol " BEZTER
MASTER TECHNICIAN in Electronics since 1905 i b bR S

— TV — Radio. One Master Course

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

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

Preparation for F-c.C. License, . NATIONAL fecimca. SCHOOLS ¥~ MORE COMPLETE

shops and laboratories, by a

Broadcastmg, Manufacturing, WORLD-WIDE TRAINING SINCE 1905 ... You learn ALL PHASES OF
Aqtomatlon, Radar and_ Micro-Waves, Television — Radio — Electronics.
;”';Sc')'; :;"E;i‘:;:NP(;"J‘g‘gS- THE SCHOOL BEHIND YOUR P& LOWER COST
>l 3a . ... Oth hool k al
secure future . . . a richer, fuller life HOME STUDY TRAIN|NG EF STNOOS My

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

ONE LOW TUITION!

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

own profitable business.

II“VI“ _I-I,_,mﬂ
l[m i
g In these modern School Headquarters
. } el %] your Home Training is:

> 3 | Classroom-Developed, Lab-Studio
Planned, Shop-Tested,

Industry-Approved,
Home Study-Designed.

P a ML NLT.S. 1S NOT JUST A
. MAILING ADDRESS ON A COUPON

N.T.S. is a real school . . . a world famous

19 BIG KITS YOURS TO KEEP training center since 1905. Thousands of men

from all over the world come to train in our shops,

After you graduate you can open your
own TV-Radio repair business or

go into high paying jobs like these:
Communications Technicians, Hi-Fi,

® Friendly Instruction labs, studios and classrooms. f
Guidan)(l:en . and You learn quickly and easily the N.T.S.Shop-Tested Speciaﬁtset;eg'cr‘;azfourB‘droF;?jil;:::;:g
3 3 way. You get lessons, manuals, job projects, personal Téchnician T
® Graduate Advisory Service consultation from instructors as you progress. You build a ;

Computers & Missiles, Electronics

® Unlimited Consultation Short-Wave, Long-Wave Superhet Receiver plus a large screen R B g
® Dipl . TV set from the ground up with parts we send you at no additional Eield Te?nhu?;::'ﬁa%eec;a;;s;
iploma Recognized cost. You also get a Professional Multitester for your practical :
by Industr ‘ : o : Servomechanisms, Expert
y y job projects. The Multitester will become one of your most valuable Trouble Shooter, All-Phase
instruments in spare time work while training, and afterwards, too. Master T.echnician
® EVERYTHING YOU Many students pay for their entire tuition with spare time work. TV-Radio Sales Service:
NEED FOR SUCCESS You can, too . . . we show you how. 1

and Repair.

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

RESIDENT TRAINING AT Los ancetes | MAIL COUPON NOW FOR
{4 you wis_h _to t:ake your EIectronic;-TV- NATIONAL@ SCHOOLS (
s e e et | FREE BOOK BB Wt Y

e = I Mail Now T
::rrl%:s:osrc::eo::lg'l 'lt?se:ilggnitnst::o:r::ta- & ACTUAL LESSON (] N:"ion:!w'fecohnicul Schools. Dept, RG12! '
log and information, or check special No = 4 g 1 4000 S. Figueroa St., Los Angeles 37, Calif. I
box in coupon. obligation . w1 P!eose rush FREE Electronics- TV-Radio 1
£ > I "Opportunity’” Book and Actual Lesson. I
4 ]
AL SD salesman ! I” Name . ———FAveE-S
will call. { L . I V’ Address_ . I |
NATIONAL@ SCHOOLS (@ .\ (N A
" 1 ‘— - . ' ] Check here if interestad ONLY in Resident Training at Los Angeles.
WORLD-WIDE TRAINING SINCE 1305
VETERANS: Give date of disch
4000 SO. FIGUEROA ST., 105 ANGELES 37, CALIF, U.S. A. [EiT dmeed s ‘“ ‘~ i i _:'_"_ ':‘_ :ge_ -

RADIO-ELECTRONICS published monthly at Mt. “Morris, 1., by Gernqhack Publications Inc. Second-class Dosmge paid at Mt. Morris, [1l. Copyright © 1961, by Gernsback
Publications Inc. All rights reserved under Universal, lnlcmatmn&] and Pan-American Copyright Conventions. QUBSCRII’TIOV NATES: US and possessions, €anada; $5 for 1,
$9 for 2, $12 for 3 vears. Pan-American countries: $6 for 1, $11 for 2, $15 for 3 years. Other countries: $6.50 for 1, $12 tor 2. $16.50 for 3 years.
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Practical lon Engine
May Give Us Edge in Space

A working ion engine, demonstrat-
ing principles that might eventually
send a spacecraft to Mars at 2,000,-
000 miles a day, was shown to sci-
ence and technical writers at the
Hughes Aircraft Co. research lab-
oratory at Malibu, Calif. Newsmen
were shown the engine actually
operating in a vacuum chamber
which duplicates as closely as pos-
sible the conditions which the engine
will encounter in space.

Hughes scientists said that an
actual test of the engine in space is
planned for 1962. Asked how soon we
might expect a space ship to make
the round trip to Mars, they sug-
gested 1975 or 1980 as a reasonable
estimate.

The principles of ion propulsion
were outlined in detail by Prof.
Hermann Oberth in a two-article
series ‘“Electric Space Ships” in
RADIO-ELECTRONICS in December
1950 and January 1951. Briefly, a
propellant, usually cesium, is stored
in a reservoir from which cesium
vapor is diffused through a hot tung-
sten clement which ionizes the cesium
by contact ionization. There then
follows a system of electrodes to
which voltage is applied to accelerate
the ions to a very high exhaust
velocity.

Finally, the high-velocity ion beam
passes through a neutralizer region
in which electrons are injected into
the beam to neutralize the positive
charge of the cesium ions. It is nec-

€eWws

Briefs

essary to emit electrons at exactly
the same rate as ions. If only the
positive ions were ejected, the space-
craft would become highly charged
negatively, until it pulled the ions
back to the ship (or the ship back
to the ions). It is also necessary, the
Hughes scientists explained, that the
electrons and ions be intimateiy
mixed very close to the vehicle to
neutralize the charge everywhere in
the beam. Otherwise, the thrust can
be reduced greatly by beam diver-
gence and return of unneutralized
portions of the beam to the ship.

The great advantage of the ion
engine is economy—it will drive a
ship 20 or 30 times as far as will a
chemical rocket engine with the same
amount of fuel. Its disadvantage is
that it does not have enough thrust
to get a ship out of the earth’s grav-
ity, and thus must have a rocket
booster or start from a space plat-
form or satellite.

Computer Talks Back
In New Inquiry Device

A device to be used for making
train and flight reservations, and for
many similar jobs, which gives re-
plies to requests in voice was demon-
strated by Remington Rand Univac
at the opening of the Univac en-
gineering and research center at
Whitpain, Pa.

The unit is expected to simplify
and accelerate updating and report-
ing of changes in inventory, produc-
tion, distribution and sale. It will also
have applications in hotels, auto ren-

Ton engine being tested under simulated space conditions.

www americanradiohistorvy com

tal agencies and department stores.

Unicall is attached to an ordinary
telephone circuit by setting up levers
at the corvect points on its face. In
the unit demonstrated, intended for
airline reservations, the levers could
select airline names, types of re-
quest (first available space, cancel,
etc.), dates and other pertinent data,
The user simply pulls the lever down
opposite the pertinent abbreviation,
number or letter. A button was
pressed to transmit the message on
tones of the type the telephone com-
pany uses in its long-distance dialing
systems. The answer “first available
space Flight 471, Oct. 14” came back
immediately by voice over the tele-
phone. The answering component
was Univac’s computer at St. Paul,
Minn. It had checked available space,
then answered with the help of
spoken phrases selected from a num-
ber stored on its magnetic memory
drums.

Because of the machine’s speed
and the ability of the central com-
puter to handle large numbers of in-
quiries almost simultaneously, it is
to be a low-cost device. Monthly
rental of a single unit is expected to
cost about $30, with something less
than $10 of telephone company
equipment, plus regular line charges.

Spacecraft Not Germcarriers

The vacuum of space is likely to
kill bacteria and fungi, if pressures
are low enough and the exposure is
prolonged, declares Charles G. Wal-
ance, manager of the Hughes Air-
craft Co. components and materials
laboratory. Experiments made at the
laboratory show that micro-organ-
isms can survive relatively high vac-
uums, giving rise to the opinion that
they can live in space. But if more
realistic space conditions were ap-
proximated, they were unable to sur-
vive. All micro-organisms were killed
in a 30-day “flight” at a pressure
equal to that about 300 miles above
the earth.

Even a shorter flight in real space
might be fatal to germs, researchers

Advertising Representatives: Los Angeles: Har
ker-Husted-Coughlin, 408' South Alvarade 8t., Tel.
DUnkirk 7-2328  San  Francisco: Harker-llusted
Coughlin, 444 Market St Tel. GArfield 1-0151
Atlanta: J. Sidney Crane & Assoclates, 22 Eighth
8t, N.E., Tel. TRinlty 2-6720. United Kingdom:
Publishing & Distributing Co., Ltd., Mitre House,
177 Rexent 8t., London, W, 1, England

Foreign Agents: Great Britain: Atlas Publishing
apd Distributing Co,, Ltd., 18 Bride Lane, London

Subscription Service Address form 3579 and cor-
respondence to Radio- Electronics, Subscriber Bervice,
154 West 14th 8t., New York 11, N.Y. When request
ing a change of address, pleave furnish an address
label from a recent issue. Allow one month for change
of address.
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J COLOR TV
DeVry Tech’s prdgrum

e
Iso includes training in
Color Television

28 €

”}:.{ NOW...af home...get DeVry Tech’s

amazing effective fraining in

..’ K =

RADIO-TELEVISION! Nothing else like it for providing real LABORATORY-TYPE
S training at home. Get the kind of thorough, practical experience YOU NEED for
the kind of progress YOU WANT in today’s tremendous field of Television, Radio
and Electronics. Qualify yourself 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 your own profitable
\

evision-Radio Service Business. j > ;
IV THOUSANDS OF SUCCESSFUL GRADUATES

HOME Why has DeVry Technicol Institute become one of the largest train-
ing organizations of its kind? Because it provides EVERY MAJOR
MOVIES HOME TRAINING AID to help make the subject EASIER to leorn . . .
help you grasp  EASIER to remember—the kind of training so helpful for REAL
lr:;rg'?\gkpomu PROGRESS. Students get tharough, up-ta-date, practical training thot
EASIER .. . TAKES ADVANTAGE of new and improved troining developments.
BETTER. A  Study the ADVANTAGES shown on this page. Think what they can
tremendous  mean 1o YOU . . ta YOUR FUTURE! Or come to DeVry Tech’s modern
Sdkagingel Training Labaratories in Chicaga 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
information for men subject to MILITARY SERVICE.

Accredited member of
National Home Study Council

[ — = — — — — —

SEND FOR 2 FREE BOOKLETS Y- W N
MAIL COUPON TODAY! =@

DeVRY TECHNICAL INSTITUTE
4141 Belmont Avenue, Chicago 41, M), Dept. RE-I2R

Please give me your two free booklets, “*Pocket Guide to Real Earnings”
and "“Electronics in Space Travel’’; also include details on how to pre-
pare for a career in Electronics. 1 am interested in the following oppor-
tunity fields (check one or more):

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 At Home

DeVry Tech now also makes available their highly
effective SPACE and MISSILE ELECTRONICS Pro-
gram. Now a man can train at home for a job in
“outer space’’—and not only ’keep his feet on the

5 S . S . [J Space & Missile Electronics ] Communications

gro.w?d : he can keep his present job while he is [J Television and Radio ] Computers {
training. DeVry opens a wider range of job opportu- 8 :‘dlgrnwaves O Prsad:a_S}ilEllg X 1
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nities to a wider range of men 17-55 . [ Automation Electronics [J Special “Short Courses” I
T E c H N l c A L ] Name PLEASE PRINT Age I
e ‘ INSTITUTE o “"' I
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CHICAGO ¢ TORONTO 1001 S ectan eshdeots: Write Devry Toch of Canata, Ltd., ’
3 " : o _91an2nce_nve£e V_list,lnro:&n 1_BLOtLariL b i@

DECEMBER, 1961 7

www.americanradiohistorv.com


www.americanradiohistory.com

believe. In real space, they would be
subject to ultraviolet and other
radiation as well as vacuum. At any
rate, sterilization of moon rockets is
unnecessary. Any surviving micro-
organisms landing on the moon
would be killed by the high vacuum
there.

Broadcasting 55 Years Old

Dec. 24,1961, marks the 55th anni-
versary of the first radio broadcast.
Speech and music were transmitted
by high-frequency alternator from
Brant Rock, off the coast of Massa-
chusetts, to an audience composed
largely of ship operators. Sponsor
of the broadeast was wireless pioneer
Reginald Fessenden and his National
Electrie Signaling Co. Fessenden re-
ported on the 1906 bhroadcast:

“The program on Christmas FEve
was as follows: first a short speech
from me saying what we were going
to do, then some phonograph musiec.
Then came a violin solo by me, a
composition of Gounod ecalled ‘O
Holy Night,” and ending up with the
words ‘Adore and be still’ of which I
sang one verse, in addition to playing
on the violin, though the singing of
course was not very good. Then
came the Bible text ‘Glory to God in
the highest and on earth peace to
men of good will’ and finally we
wound up by wishing them a Merry
Christmas and then saying that we
proposed to broadcast again on New
Year’s Eve.”

The transmitter was a rotating
high-frequency ac generator, oper-
ating at about 80 ke. The antenna
was an “umbrella” type on a tower
400 feet high.

“Closed-Circuit TV”

Across Narragansett Bay

Classroom TV has been extended
by the University of Rhode Island to
include a classroom at the Raytheon
anti-submarine and undersea war-
fare center at Portsmouth. While
the university’s on-campus students
receive face-to-face instruction, the
students across the bay get the same
courses thirough “closed-circuit” tele-
vision.

The distance between professors
and students is about 14 miles. The
microwave link operates from the

coni, becoming chief test engineer
in 1918.

During World War I, Mr. Hanson
went back to ship wireless operating
for-a time, and in 1921 joined station
WAAM in Newark, N. J., as chief
engineer. A microphone of his own
design attracted the attention of
Jarger radio stations, and in 1923 he
became staff engineer and later plant
manager of WEAF, New York (now
WNBC). He bhecame chief engineer
of National Broadeasting in 1926 and
was elected vice president in 1937.
He was elected a vice president of
RCA in 1954 and remained in that
post till his retivement in 1959. Mr.
Hanson was a Fellow of the Institute
of Radio Engineers, the Acoustical
Society of America and the Society
of Motion Picture Engineers.

AES Holds Record Gonvention

The Audio Engineering Society
heard an unprecedented number of
papers at its annual convention held
in New York City Oct. 9-13. More
than 100 papers were read to the over
1,000 audio engineers who attended
the convention. The sessions on
sound reinforcement, tape and disc
recording, and stereo FM drew espe-
cially large audiences and created
lively discussion.

The society presented its annual
John Potts Memorial Award to J. K.
Hilliard of the Ling-Altec Research
Div. of Ling-Temco-Vought, for
pioneering achievement in electro-
acoustic transducer design. The Emil
Berliner Award was bestowed on Roy
Dally, phonograph cartridge engineer
of the General Electric Audio Prod-
ucts Div.,, for achievements in electro-
magnetic disc reproducing transducer
design. The Audio Engineering So-
ciety Award was presented to Sher-
man Fairchild, as the person whose
work has most helped to advance the
Society during the past year.

Officers of the society for the com-
ing year are H. H. Scott, president;
H. E. Roys, RCA Victor Record Div.,
executive vice president; A. B. Clap-
per, Universal Recording Corp., Cen-
tral vice president; Wm. H. Thomas,
J. E. Lansing Sound, Inc., Western
vice president. C. J. LeBel, Audio
Devices Inc., secretary, and R. A.
Schlegel, Radio WOR, treasurer.

carbonate which was used to bounce
a 100-mc signal hetween Texas and
Florida. The reflecting patch lasted
only a half hour. The Sperry engi-
neers, though silent for patent
reasons on the details of their pian,
believe they could ionize such a cloud
from bhelow without using impraec-
tical amounts of power.

No Stereo AM, Says FCC

There is little evidence of public
need or desire for AM stereo, the
FCC stated in turning down peti-
tions from Phileco, RCA and Kahn
Research Laboratories, who wished
to see standards established for an
AM stereo system.

An AM stereo system with suf-
ficient separation and without bad
side effects would be much harder to
realize than was the case with FM,
the commission pointed out. Also, the
pattern of operation and the needs
and purposes served by the nearly
4,000 AM stations are such that the
beneficial effects of such an innova-
tion as stereo would be small.

Rf Breaks Rocks

Radio frequency can break up rock
as effectively as explosives and can
be as much as 25 times as economical
according to a recent test report
from General Electric.

The new process depends on the
often-overlooked fact that “solid”
rock contains as much as 5% water.
Trapped in the crystalline structure
of the rock, it can be reached and
heated by electricity. A source of
high-energy rf is applied to the rock
through electrodes. Once a current-
carrying path is established, it re-
duces the internal resistivity of the
rock, making it possible to increase
the power. The resulting heat, or
“thermal stress,” splits the rock
along the path of conduectivity.

General Electric estimates that a
source of current in the 20-40-mec
range with a power output of about
25 kilowatts will be suitable for a
commereial rock-breaking system.
The practical feasibility of the proe-
ess was tested by General Electric
in cooperation with the Montana
School of Mines.

Radar “Angels” Have Wings

Do-It-Yourself lonosphere
The “angels” on radar sereens—

Is Radio Engineers’ Plan

water tower at the university to the
Raytheon water tower on its prem-

ises at Portsmouth. A “beam bender”
on that tower reflects the signal
down to a dish antenna mounted on
the roof of the building in which
classes are held.

Broadcast Pioneer Passes

O. B. Hanson, one of the first
broadcast engineers, died Sept. 26 of
a heart attack. He was 67 years old.

Deciding on a radio career at an
early age, he studied at the Marconi
School (now RCA Institutes) in
New York City and went to sea as a
wireless operator. Later he joined
the engineering department of Mar-

A scheme for creating electrically
charged clouds in the region between
40 and 250 miles ahove the earth
and sustaining their charge for hours
with radio power pumped from below
has been announced by a team of
Sperry Gyroscope Co. engineers. The
charged clouds would make excellent
reflectors that could be used to ex-
tend the range of TV stations beyond
line-of-sight, to act as midpoint re-
flectors for long-distance radio re-
lays, and even to substitute for
satellites in transoceanic broadcasts.

The Signal Corps has set up an
artificial cloud of powdered cesium

WwWWW.americanradiohistorv.com

those mysterious blips that have
puzzled scientists and radar opera-
tors for years-—are (as ornitholo-
gists have suspected for a number of
years) migrating birds. This solution
of a 20-year-old problem was pro-
posed by three ornithologists in the
October, 1961, issue of Natural His-
tory, a publication of the American
Museum of Natural History. In ex-
periments on the coast of Massa-
chusetts, filters designed to remove
objects the size of migrating birds
filtered the “angels” out completely.

Besides solving a puzzle that was
first posed when British operators
noted the strange blips on their
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NOW! HERE’S YOUR CHANCE TO QUALIFY AS AN
EXPERT IN ELECTRONICS & COMMUNICATIONS!

ANNOUNCING A COMPLETE, PRACTICAL, UP-TO-DATE 20-LESSON

—rwss | SECOND-CLASS RADIOTELEPHONE LICENSE COURSE™

FIRST LESSON IN

PHOTOFACT
SET No. 561

(JANUARY 1962)

AVAILABLE AS AN EXCLUSIVE BONUS FEATURE 1O

PHOTOFACT SUBSCRIBERS!

AW

TO HELP YOU PASS THE F.C.C. LICENSE EXAM —
e ' '~ SECOND-CLASS 1 HERE'S THE COMPLETE COURSE YOU GET
- i R 8 o | RADIOTELEPHONE = WITH YOUR PHOTOFACT SUBSCRIPTION:
it AR 98 2
- v Foipig SET WO
SAMS '"3?"“ Ui y LICENSE Lesson 1. Introduction to Communications Electronics
: 5 COURSE Lesson 2. Services and Frequency Assignments
"""_'" = Lesson 3. Radio Communications Systems
- 4 Lesson 4. Laws, Licensing, and Operating Practice
oW - o comprasarchn B dosman e Lesson 5. Class C Amplifiers
& R e Lesson 6. Osciilators and Muitipliers
T e Becono CLASS PEE LICANES ERANNNATION Lesson 7. Antenna Systems
o e v g 904 S0 AT Lesson 8. Microphones and Audio Amplifiers
s SEORR ury Q Lesson 9. FM Modulation Principles
o 2 T o It . <o I~ Lesson 10. AM Modulation Principles

Lesson 11. Power Sources
Lesson 12. Detectors

(D waimaspeny B uiand |

———— Lesson 13. Receiving Systems
Lesson 14. Two-Way Radio Circuit Descriptions (FM)
YES! YOUR PHOTOFA(T SUBS(R'P"ON (AN HE'.P YOU Lesson 15. Two-Way Radio Circuit Descriptions (AM)
Lesson 16. Test Equipment
EARN A 2ND-(|.ASS ll(ENSE WH'(H: Lesson 17. Basic Transmitter Tuning Procedures

Lesson 18. Citizens Band Installation and Adjustment
Lesson 19. Two-Way Radio Installation and Adjustment
Lesson 20. Two-Way Radio Maintenance and

Guidance for FCC Examinations

1_ Upgrades your professional status in electronics...the
Federal Government License is a nationally recognized
‘‘diploma" of prof.ciency...gains the recipient immediate

respect as a qualified electronics technician.
PLUS—carefully-designed Questions and
2 Automatically identifies you as an expert in electronics... Answers to help reinforce your learning!
° qualifies you to install, maintain and operate two-way

communications equipment.

DON’'T MISS A
SINGLE ISSUE!

The two-way and CB radio market is expanding at a tremendous rate. Enter your subscription with your Sams
Well over 1,500,000 transmitters (industrial, aviation, public safety, CB, Distributor tod t . "
etc.) are now licensed, with approximately 400,000 new license applica- istributor today to receive all PHOTOFACT

tions yearly. To help you get your share of this profitable new business, Sets as issued each month. Beginning in
Howard W. Sams offers you with your PHOTOFACT subscription, his J 1962 ill start A,
Second-Class Radiotelephone License Course that can be worth hundreds anuary, » you will start receiving the

of extra dollars to you yearly! 20-Lesson Second-Class Radiotelephone

SUBSCRIBE NOW — Get This Timely BIG BONUS Course! License Course as a bonus with your @ ITTI IT:1]
subscription! TODAY!

- .S a0 S S D 0D ED D S0 S S5 S0 S G G SR S . 1
§ Howard W. Sams & Co., Inc., Dept. 6-M1 1
1 1724 E. 38th St., Indianapolis 6, Ind. 1
- on 1 . - 1
Now! Powerful National Advertising ~ j O would like to enter my subscription to . 1
. = 3 1 Photofact, effective with Set No. 561 [
Builds Prestige and Business for *PEET’’ Members! H ) ) 1
1 My Distributor is: 1
TV GUIDE now carries each month to 7,500,000 TV families { ] § []
D t 7] ”n
i the “‘PEET'" (Photofact-Equipped Electronic Technician) Pro- ] Seeie defalls ontho t|beeame  ERENITARES, ]
gram message ...to build dynamic support and demand for the 1 :
services of “‘PEET' members. There's never been a national : Shop Name H
ad program like this for the electronic servicing profession— 1 1
s with so many valuable tie-in promotional aids! ] Attn. B
NOW MORE THAN EVER, IT PAYS TO ] g
QUALIFY AS A “‘PEET' MEMBER! 1 Address L ]
1 ]
} city__ Zone State 1

- ‘L----------------------------n-‘
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Quality you can count on

EVERY SiNGLE TIME!

TUBULAR

HI-VOLTAGE
“CARTWHEELS"”

AEROVOX
CERAMIC
CAPACITORS

« Bypass-Coupling
« General Purpose
« Hi-Voltage
« Temperature Compensating

Top quality components to assure top quality
performance every single time! That's the
whole story “in a nut shell”” when it comes to
Aerovox ceramic capacitors.

Your Aerovox Distributor offers you a complete
line of rugged, dependable ceramic capacitors
in every case style for your every replacement
need. Choose from a wide selection of disk
types for bypass-coupling, general purpose,
hi-voltage, and temperature compensating
applications.

Top quality Aerovox tubular types are avail-
able from general purpose to hi-voltage to
temperature compensating units. Vibrator-
buffer capacitors are also available for use as
replacements where original equipment uses
ceramic buffers. And for those special applica-
tions you have feedthru, standoff, and high-
voltage cartwheels, as well as plate assem-
blies, in all sizes and values.

save time...boost profits...
BUY ‘EM BY THE KIT

Disk ceramic kits AK-200 and AK-201HS, con-
taining fastest moving values in special metal
drawers, are available now. The drawers may
be stacked when additional kits are purchased.
Pay only for the capacitors and the handy file
drawers are yours free.

Yes, your local Aerovox Distributor is your
one-stop source of supply. Call on him for all
your capacitor needs... it pays to use Aerovox!

AEROVOX CORPORATION

DISTRIBUTOR DIVISION

NEW BEDFORD, MASSACHUSETTS

10
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screens in 1940 and 1941, the scien-
tists believe they have added a new
tool in the study of bird migrations.
Already they have discovered that
the actual patterns of migratory
birds are often quite different than
they appear to a ground observer.

e

Calendar of Events
EIA Winter Conference Nov. 28-30 Statler
Hilton Hotel, Los Angeles, Calif.
IRE Conference on Vehicular Communlcations,
Nov. 30-Dec. |, Hotel Radisson, Minneapolis,
Minn
IRE, AIEE, ACM Eoastern Joint Computer Con-
ference, Dec. 12-14 Sheraton Park Hotel, Wash-
ington, D.C.
Natlonal IRE, AIEE, ASQC and EIA Sympo-
sium on Reliobility and Quality Control, Jan.
9-11, Statler Hilton Hotel, Washington, D.C.
ERA Annucl Convention, Jan, 23-27, Hollywood
Beach Hotel, Hollywood Beach, Fla.

Copper Hairs Into Space

A 75-1b. air force instrument pack-

age spewed three hundred and fifty
million tiny copper hairs into orbit

around the earth Oct. 21. Arranged
in a band 2100 miles up, the little
wires, about a third the thickness
of a human hair and only 0.7 inch
long, are expected to act as tiny di-
pole antennas for reflecting radio
signals. Tests of 8,000-mc signals

between radar antennas at Parks Air

Force Base in California and Mill-

stone Hill, Westford, Mass., via the
copperwire belt will be made during
the anticipated 3-year useful life of

the particles.

Klystron Inventor Killed
Sigurd F. Varian, co-inventor of

the klystron tube, was killed in a
recent plane crash in the Pacific
about a mile off the coast of Mexico.

Mr. Varian, with his late brother
Russell and Dr. William Hansen,
founded Varian Associates in Palo
Alto, Calif., to develop and manufac-
ture microwave components. The

klystron tube, developed as a detector
of microwaves in 1939, led to the de-

velopment of microwave radar as one
of the vital weapons in the defense

of Britain during World War 11,

Third Consol Station Coming
The Federal Aviation Agency an-

nounces that it is installing a Consol
station at Miami, Fla. Consol is the
principal long-range radio naviga-
tion aid operated by the FAA serv-
ing air traffic outside the United
States. It and Consolan (Rabio-
ELECTRONICS, March 1961) are two
forms of the same system, a direc-
tion-finding technique that requires
only a radio tunable to its frequency
and a Consolan chart.

There are two earlier Consolan

stations in the United States, one at

Nantucket and one at San Francisco.

Besides being used by planes, small-

boat owners find them valuable. One
use in marine navigation, for ex-
ample, is to aid commercial fisher-

men. Nantucket fishers report that

they put out their pots along a radial

of the Nantucket Consolan, and are
able to retrieve them easily by going
back along the same line. END

RADIO-ELECTRONICS
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how to get

a Commercial

FCC LICENSE

An FCC License,
Or Your Money Back!

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

mE !

find out how . . .

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

growing field of electronics.

You can solve the problems that stump other tech-
2, nicians. Problems in electronics are becoming more

complex. Your ability to solve problems will help

vou get ahead in your field.

You can handle new electronic devices. Every day,
3, advances are being made in electronics. Only

through education can you find out how to keep

up with these developments and how to use the

new devices.

sSuccessful
Electronics

Training

Increase Your Technical Knowledge

Get a government license plus an understanding of such
electronic applications as computers . . . industrial eleec-
tronies . . , radar ., . . communications , and many
more

CLEVELAND INSTITUTE OF ELECTRONICS
1776 E. 17¢h St.  Desk RES0A  Cleveland 14, Ohio

DECEMBER, 1961

good training
doesn't cost . . .
it pays!

O”lmrluml:es
eclron,cs '0 Y

Get All 3 Booklets and This
Handy Pocket Electronics Data

Guide Folder F r e e

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

Sorry—Not For Beginners

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

Accredited by the National Home Study Council

—_— —
——

Cleveland Institute of Electronics
Desk REG0A, 1776 E. 17th Si., Cleveland 14, Ohio

“ Please send Free Career Information pre-
pared to help me get ahead in Electronics.

’l I have had training or experience in Elec-
tronics as indicated below.

U

[ Broadcasting
[[J Home Experimenting

[ Military

[J Radio-TV Servicing
‘l [J Manutfacturing

[J Amateur Radio

[[J Telephone Company
[J Other

In what branch of Electronics
are you interested?

In what kind of work are
you now engaged?

Age

Address _ S

City Zone Stote

RE&0A

1
l Naeme I
! -

11
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RCA WV-7TE (K
VOLTOHMYST® KIT

Famous VoltOhmyst® 3jmalty aid performance at a
low price! Specia test faaturss include: separate
1.5-volt rms and 4-wolt yeck-to-deak scales for accu-
rate low AC measu-eme nks. Tests AC and DC voltages
to 1500 volts; resis“ance f-om (.2 ohm to 1000 meg-
ohms. Complete w 1 _Itra siim probes, long fiexible
leads, special rolces -n handle to store {eads.

ouLy $29.95°

RCA WY-77E avallalsle fa 2o-y-wired and callbrated: $43.95*

Call your Authosized
RCA Test Equipmmeat Listridutor

examples?

RCA WO-33A (K)
SUPER-PORTABLE
OSCILLOSCOPE KIT

Here 1s a rmgged, compact oscilloscope that weighs
only 14 pounds. Easily portable for in-the-home or
shop troub!2shoct ng. Ideal for servicing black-and-
white and tslor TV, radio, hi-fi components, tape
recorders, 2fc. anple gain and bandwidth for the
toughest jobxs. > graph-scale screen and internal
calibrating voltzg2 source for direct reading of

peak-to-peak voltage. »
ONLY $79.95
RCA W0-33k avallzbie factory-wired and calibrated: $128.95*

Get Extra Value
- at No Extra Cost

with this RCA WV-38A (K)
{  VOLT-OHM-MILLIAMMETER KIT

Now 'you can get a professional-caliber V-0-M in kit form. Enjoy the self.
satisfaction and sensible savings that kit assembly offers you. No professional

I know-how required. Clear step-by-step directions to follow. The result: years
of precision service at low cost.

Whatever your reason for choosing a V-0-M kit, there's one basic reason for
making that choice an RCA WV-38A (K)...extra value at no extra cost. Want

e Extra 0.25-volt and 1-volt ranges

e Frequency response of fow a-c ranges is flat within
1 db to 800.000 cycles

e Spring clips on handle for extra carrying convenience
® Jacks below switches keep leads out of way

o DB scale clearly marked: no squinting

e Easy-to-read meter measures 5” wide

o Non-breakable, sealed plastic window

o Red test lead has probe and slip-on alligator clip
for added versatility

ONLY$29l95$

Attractive, scuff-resistant laminat-
ed-viny! carrying case, $4.95" extra

RCA WV-38A available factory-wired
and calibrated: $43.95"

RCA WV-98B (K)
SENIOR VOLTOHMYST® KIT

A real money and time saver...now available in kit
form! The etched-circuit-board and AC/DC ohms
probe are pre-assembled. Separate color-coded
scales measure DC voltages, 0 to 1500 volts; AC
voltages, 0 to 1500 volts rms or 4200 voits peak-
to-peak. Resistance from 0.2 ohm to 1000 megohms.
200-microampere meter movement with iess than
1% tracking error. Precision multiplier resistors

accurate to = 1%.
onyY $62.50°

RCA WY-98B avallable factory-wired and calibrated: $79.50*

*User Price (Optional)

The Most Trusted Name in Electronics

RCA Electron Tube Division Harrison, N. J.
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The Same School That Originated The RTS BUSINESS PLAN
“OW a speciaL LOMPACT course

4y COVERING ALL THREE PHASES OF

EREBRYRUNIGS

The Entire Course Is Made BAS'C ® INTERMEDIATE e ADVANCED
Up Of The Following: DESIGNED FOR THE BUSY MAN OF TODAY

P e rollowing: This is MODERN training for the MODERN man. You'll find no “horse and
« 35 LESSONS COVERING BASIC buggy” methods here. Every page of this streamlined course is devoted
AND INTERMEDIATE ELECTRONICS to important Electronics principles and practical projects. You'll be
+ 9 EQUIPMENT KITS COMPLETE amazed how fast you grasp Electronics the RTS way. RTS has combined
WITH TUBES AND BATTERIES modern THEORY and PRACTICE to make this the finest training program
« SOLDERING IRON of its kind available!

v SATISFIES NOVICE, TECHNICIAN OR HOBBYIST
Anﬁkggﬁog&&oﬂﬁ:gGngfzscEm 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
Thyratron Tubes® Semiconductors ¢ completeness of the training. It starts with the most basic considerations,
Electronic Symbols and Drawings < covering each important point thoroughly, yet concisely. The technician
Voltage-Regulators + Electronic- will enjoy the practical review of fundamentals and profit from the 25
Timers + Control Systems < X-Rays ¢ advanced subjects covered.
Photpele;tnq Devices - Dielectric RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR
Heating - Geiger Counters - Pulse The price quoted below buys EVERYTHING — there are no extras to pay
Circuitry - Clippers and I._|m|ters . for. RTS has gone “all out” to give you the best training value in America.
Multivibrators « Electronic Counters Why pay hundreds of dollars for training such as we offer when it's avail-

Radar - Magnetic Amplifiers - Analog- for this LOW ? ; traini i
Computers - DC Amplifiers - Digital aBtl)JI$ ITO!r this PRICE? If you can find a better training bargain...

Computers - Storage Systems - Input CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS
?.Zfe::;tt';':itnnemes. Servomechanisms - 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
60 EXAMINATIONS own rate. You are ENCOURAGED but not pushed. You'll find the lessons
UNLIMITED CONSULTATION SERVICE professionally written but easy to understand. LET US SEND YOU ONE OF
KIT MANUALS THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE

DIPLOMA UPON GRADUATION FOR YOURSELF. NO OBLIGATION!

AND MUCH MORE... * TERMS ALSO AVAILABLE
AS LITTLE AS

— $500 powN  *5%0 PER MONTH
“‘E SMP\.E

RTS' Membership in

The Association of
Home Study Schools

is your assurance of
Reliability, Integrity and
Quality of Training.

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. REIT!

815 E. ROSECRANS AVENUE LOS ANGELES 59, CALIFORNIA

RTS ELECTRONICS D|V|S|0N Rush me full information by return mail. (Piease Print)
815 £. ROSECRANS AVENUE NO
LOS ANGELES 59, CALIFORNIA SALESMAN Name e — Age
Est. 1922 :XILLLL- v SN L R B BN R—
e F% r-.n. - F!ﬁ * City . . ZIone State
L2018 ‘ LJ’“’ D ENROLL ME NOW [[] SEND MORE FACTS
DECEMBER, 1961 13
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EXCLUSIVE
UNILART
DIAPHRAGM

GOLD
PLATED

*.ZZ § CONNECTOR
R ) POINTS

% ELECTRO

*

INTEGRAL SHOCK MOUNTING

Found only on University MODULAR MICROPHONES

Features that make a University microphone better than most.
Better in quality and utility for applications requiring the ulti-
mate in pickup. Better to answer every exacting need with
unswerving performance, flexibility and durability.

Let’s see why.

Electro-formed Filter: Actually, two screens are used, one of
silk, the other of electromesh-a type of metal screening so fine
that it can be formed only by a selective plating process—ensur-
ing positive deterrence against airborne particles. The unique
mating of the two screens is also most effective in preventing
annoying wind noise and breath pops.

Exclusive Unilart Diaphragm: Why Unilar? Because it possesses
conflicting properties—lightness and great rigidity—which per-
mit the microphone diaphragm to mirror perfectly every subtlety
of the original performance. And Unilar has astonishing immun-
ity to both high and low temperature extremes, humidity and
many corrosive elements. Beyond this, Unilar can withstand
extreme physical stress. For example, if deformed by extreme
high intensity sound pressures, it springs right back to its
original shape! Thus Unilar is your assurance of constancy of
performance.

14

trranEmARK

Gold Plated Connector Points: University has made certain—
to the nth degree—that no obscure malfunctions shall be per-
mitted to mar the final performance of any microphone. To this
end, gold plated push-on connectors and pins are employed on
all modules and adapters. The mechanical integrity of the push-
on connectors is such as to assure perfect electrical contact
without annoying crackle noises due to corrosion.

Shock Mounting: University’s unique integral shock mounting
gives more widespread benefits than ordinary shock mountings,
which are limited to the isolation of the microphone from vibra-
tions transmitted through the stand. University actually ‘floats’
the cartridge element in a specially-designed foam rubber bed,
thus isolating it not only from floor vibrations, but also from
spurious sounds originating at the microphone case itself—
such as when a performer handles the microphone or when it is
being passed around.

|
For more exclusive features, and descrip- w

tions of the entire line of University ‘

modular microphones, write: Desk J-12, M
University Loudspeakers, Inc., White

Plains, N.Y. A Didision of Ling-Temco-Vought, lag:

RADIO-ELECTRONICS
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ARE YOU “ON TARGET?"

=

9s Grautham Traiving por You?
CHECK THESE FEATURES:

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

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

[

[

D Mature men select Grantham Schools for electronics

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

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

GRANTHAM

SCHOOL OF ELECTRONICS

3123 Gillham Road
Kansas City 9, Mo,

(Phone: JE 1-6320)

408 Marion Street 821 -
Seattle 4, wash.

(Phone: MA 2-7227)

1505 N. Western Ave.
Hollywood 27, Calif.

(Phone: HO 7-7727)

MAIL COUPON NOW—-NO SALESMAN WILL CALL =

DECEMBER, 1961

19th Street, N.W.
Washington 6, D.C.

(Phone: ST 3-3614)

Test Youwrself.....

ANSWER THESE QUESTIONS:

DO YOU want to get into ELECTRONICS?

Do you have a SPECIFIC OBJECTIVE in mind
. Are you shooting at a particular target
(such as an FCC License)?

NOTE: The First Class Commercial FCC License
is a nationally recognized certification of elec:
PROOF of qualifications in
meeting U.S. Government requirements for cer-

tronics knowledge . .

tain jobs. Many companies which employ indus-
trial electronics technicians require them to have
this license. If you want a job in electronics, set
your sights on an FCC License as your No, 1
objective.

Do you want the kind of training that wiil take
you straight to this objective QUICKLY...
without wasting valuable time on non-
essentials?

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

DYOU GAIN RESPECT by showing your Grantham

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

[

HERE’S PROOF: 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

Thomas Schutte, 736 Clinton, Hamilton, Ohio .. st 12
Louis W. Pavek, 838 Page St., Berkeley 10, Calif. ... ... . ... 1st 16
William F. Bratton, Jr., 435 Etna Street, Russell, Ky. 1st 12
Darrell E. Cloce, 25 E. 32nd St., Kansas City, Mo. I1st 12
B. Jernigan, Route 2, Benson North Carolina 1st 12
Claude Franklin White, Jr, c/0 Radio Sta. WIMA, Orange, va.. 1st 12
John M. Morgan, c/0 KiR1- TV, 1530 Queen Anne Ave., Seaftle, Wash. 1st 912

r-.m—‘-'.”_‘_—-**h‘—‘—_‘--‘_-"'“"—b*j

{Mail in envelope or paste on postal card)

Quickly  { 1o. GRANTHAM SCHOOL OF ELECTRONICS
Fielireon * Seate *  Kneascty ® Waskingten

Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickly. | understond there is no obligation
and no salesman will call,

Name
Address
City.

- Age_

State

I am interested in: [J HomeStudy, [J Seattle ciasses
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Profiles in Electronic Engineering Technology

I

“a CREI home study
program helped me
become an electronics
Bngineer—

Through a CREI Home Study Pro-

gram I learned the practical theory

and technology I needed to become

a fully-quatified engineer—not a

‘handbook’ engineer either—and I

did it while I was on the job.”
Robert T. Blanks

Engineer, Research & Study Division
Vitro Laboratories, Silver Spring, Md.
Division of Vitro Corporation of America

Eﬁl-e;‘tro;;a ics Engineer Robert T. Blanks
applizs kncwlxlge lecrned in his CREi Home Study Program to
tough research problens at Vitro Lcbaraicries.

INDUSTRY-RECOGNIZED CREI HOME STUDY PROGRAMS
PREPARE YQU FOR INCREASED PESPONSIBILITIES,
CHALLENGING PJS TIONS IN ELECTRONICS

When you 2nroll in the CREI Home Study Programs, you join
more than 20,53)) st idents who are —resently working n almos:
every phase of electronics in all 50 stztes and most countries in
the free wosld You study courses 1o which a number cf today’s
leading enginecers end scientists have made substantial contri-
butions. Ycu are gn:ded and assistad by CREI'’s staff o7 experi-

enced instrmc-ors.

Demand fo- CF.El-rrepared men teday far exceeds the supply—
has exceeded taz supply for manys years. CREI Hone Study
Programs are specifically desigred o yrepare you for responsible

sitions ir the electronics incus:ry. In addition, CREI Hom:
Study Programs are kept up to datz ta irnclude latest advencements
in electronics. We invite you to judge she Programs for yourself.
Check the thoroughmess and completeness of CREI Home Study
?r(:gx;’ams im the catalog provided Lpon request. These Programs:
include:

The high calit:re of a CREI Home S-ady education is attested ta
by America’s b.ggzst corporations, where CREI students and
alummi attain posisions ranginz from engineering technicians te
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to recognize the value of vour enrollment
in CREI Home Study Programs—to your company as well as to
yqurself. Often promotion comes before vou complete your studies.
Here Engineer Robert Blanks discusses CREI with Director Wayne
G. Shaffer of Vitro Laboratories.

Your CREI acquired knowledge helps
vou form new associations, mokes you more valuable on the Job.
“Engineer Blanks talks with Technician Robert I. Trunnell, a CREI
Home Study alumnus and Johrn H. Scofield Mathematician, o
eurrent CREI Home Study student—alli of Vitro Laboratories.

engineers to top officials. Such companies are National Broad-
casting Company, Pan American Airways, Federal Electric
Corporation, The Martin Company, Northwest Telephone Com-
pany, Mackay Radio, Florida Power and Light, and many others.
These companies not only recognize CREI Home 8Study educa-
tional qualifications but often pay all ar part of CREI tuition
for their staff members

CREI Home Study Programs are the product of 34 years of
experience; CRE]I itself was among the first to have its curricula
accredited by the Engireers’ Council for Professional Develop-
ment. Each program hms been developed with the same pains-
iaking skill and care that CREI] put into its World War II
plectronics courses for the Army Signal Corps, its special radio
courses for the Navy, and its post-war group training programs
for leading companies in aviation and electronics. For those who
can attend day or evening classes in person, CREI maintains a
fully aceredited ECPD Technical Institute Residence School Pro-
gram in Washington, D. C.

Pre-requisite is a high
school education or equivalent plus basic electronics training
and/or practical electronics experience. (Electronics experience
and/or training not necessary for Residence School.) If you
qualify, send for the lazest CREI catalog and full information
at no cost. Veterans may apply under the G.I. Bill. If you’re
doubtful about your quaEfications, let us check them for you. Mail
coupon to: The Capitol Radic Engineering Institute, Dpt.1412-H,
3224 Sixteenth St., N.W., Washington 10, D. C.

when you prepare yourself for—and get
—desired promotions and advancerments through CREI Home Study
Programs. CREI alumnus Robert Blanks, shown relaxing on his
front lawn with his dog, is understandably proud of his fine home
in a comfortable suburban neighborhood.

from your CREI Home Stucy
Program. Everyone in Engineer Blanks' growing family pitched in
to provide him with free time at home to pursue his CREI studies.
Now they share in his sdccess.

e e —
% MAIL COUPON TODAY FOR FREE 58-PAGE BOOK
: JprTiitoyy
;I % \ito THE CAPITOL RADIO ENGINEERING INSTITUTE
A %  Founded 1927—ECPD.Accredited -
‘'R X 1 Technical Institute Curricula LS, %v
B ' ' < Dept.1412-H, 3224 Sixteenth St., N.W. 1,
6, a Washingten 10, D.C. g ‘.,'_,‘
Noeo > :‘.w’}
Please send me details of CREI Home Study Programa and Free e

Book, “Your Future in Electronica and Nuclear Engineering Tech-
nology.” My qualifications are noted to obtain immediate service

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

Employed by

Type of present work

1

{ Education: Years High School _Other -

1  Electronics Experience

; Name. _Age

I Address.

J

1 City Zone Stafe____ -
1 Check: [0 Home Study O Residence Scheol O G.1. Bill

4,
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More than 450,000 pounds of thrust lifts the U. S. Army’s Nike Zeus missile skyward in a cloud of vapor. The Nike Zeus missile being developed for the project by the
Douglas Aircraft Company will be designed to intercept ballistic missfles traveling over 15,000 mites per hour, and destroy them at a safe distance from the defended area.

How do you stop an ICBM?

How do vou detect, track, intercept—and destroy within
minutes—an ICBM that is moving through outer space ten
times faster than a bullet?

Bell Telephone Laboratories may have designed the
answer: Nike Zeus, a fully automated system designed to
intercept and destroy all types of ballistic missiles—not only
ICBM’s but also IRBM’s launched from land, sea or air.
The system is now under development for the Army
Ordnance Missile Command.

Radically new radar techniques are being developed
for Nike Zeus. There will be an acquisition radar designed
to detect the invading missile at great distances. And a
discrimination radar designed to distinguish actual war-

BELL TELEPHONE LABORATORIES

‘World center of communications research and development

heads from harmless decoys that may be included to confuse
our defenses.

The system tracks the ICBM or IRBM, then launches
and tracks the Nike Zeus missile and automatically steers
it all the way to intercept the target. The entire engage-
ment. from detection to destruction, would take place within
minutes and would span hundreds of miles.

Under a prime Army Ordnance econtract with the
Western Eleetric Company, Bell Laboratories is charged
with the development of the entire Nike Zeus system, with
assistance from many subcontractors. It is another ex-
ample of the cooperation between Bell Laboratories and
Western Electric for the defense of America.

wWwWwW.americanradiohistorv.com
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Special Training
Equipment Included

Pick the field of your choice—and train
at home with the leader— NRI. In addi-

tion to Industrial Electronics and FCC
License training explained at the right,
NRI offers comprehensive courses in
Radio-TV Servicing and Radio-TV Com-
munications. Except for the FCC course,
all NRI courses include—at no extra cost
—special training equipment for actual
practice at home, building circuits and
working experiments. Makes theory you
learn come to life in an interesting, easy-
to-grasp manner.

Multiplexing, FM Stereo

Broadcasting Included

NRI training keeps up with the times.
New, additional profit opportunities exist
for the Technician who understands the
latest technical advances. Course mate-
rial now covers FM Stereo Broadcasting,
tells you about Multiplexing equipment,
other recent developments.

Learn More to Earn More

Act now. The catalog NRI sends you
gives more facts about the field of your
choice, shows equipment you get and keep.
No obligation. Cost of NRI training islow.
Monthly payments. 60-Day Trial Plan.
Mail postage-free card today. NATIONAL
RADIO INSTITUTE, Washington 16, D.C.

FOR MORE INFORMATION-TURN PAGE
Cut Out and Mail—No Stamp Needed

NATIONAL RADIO INSTITUTE
WASHINGTON 16, D.C.

Send me your Electronic, Radio-TV catalog without cost or obligation.
I am interested in the course checked below: (No representative will call.
Please PRINT.)

O INDUSTRIAL ELECTRONICS [O COMMUNICATIONS
O FCC LICENSE O SERVICING WX

Name_  Age

Address

city.~ 00 Zone State
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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ELECTRONICS NEEDS
4 TO 7
QUALIFIED TECHNICIANS

AR

FOR EVERY ENGINEER

Choose from 4 Courses

1

2

INDUSTRIAL ELECTRONICS

Learn Principles, Practices, Maintenance
of Electronic equipment used today by
business, industry, military, government.
Covers computers, servos, telemetry, multi-
plexing, many other subjects.

FCC LICENSE

Every communications station must have
one or more FCC-licensed operators. New
NRI course is designed to prepare you for
your First Class FCC exams. You learn
quickly, training at home in your spare time.

COMMUNICATIONS

Training for men who want to operate and
maintain radio and TV stations; police,
marine, aviation, mobile radio, etc. Includes
FM Stereo broadcasting. Course also pre-
pares you for your FCC license exam.

SERVICING

Learn to service and maintain AM-FM
Radios, TV sets, Stereo Hi-Fi, PA systems,
etc. A profitable, interesting field for a
spare-time or full-time business of your own.

SEE OTHER SIDEEEK

BUSINESS REPLY MAIL

| NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

m) National Radio Institute

3939 Wisconsin Avenue

Washington 16, D.C.

Join The Thousands
Who Trained For
Advancement With NRI

Thousands

of NRI graduates throughout the U. S. and Canada

are proof that it is practical to train at home. NRI graduates are

in every kind of Electronics work: inspectors, maintenance men,

lab technicians, testers, broadcasting and mobile communica-

tions operators, Radio-TV service technicians, or in essential

military and government posts. Catalog tells more about what

NRI graduates do and earn. Mail postage free card.

J

4

h

)

i

b

r

»
-~

7
“»

414

e S S—" g— —" S S S S S S SS Se S S S SH Sm S S S S S S S S S S S

FIRST CLASS
PERMIT
NO. 20-R

(Sec. 34.9, P.L.&R.)
W ashington, D.C.

"THE FINEST JOB | EVER HAD" is what Thomas Bilak, Jr.,
Cayuga, N. Y, says of his position with The G. E. Advanced
Electronic Center at Cornell University. He writes, ““Thanks
to NRI, I have a job which I enjoy and which also pays well.”

BUILDING ELECTRONIC CIRCUITS on specially-designed plug-in
type chassis, is the work of Robert H. Laurens, Hammonton,
N. J. He is an Electronic Technician working on the “Univac”
computer. Laurens says, “My NRI training helped me to
pass the test to obtain this position.”

"I OWE MY SUCCESS TO NRI” says Cecil E. Wallace, Dallas,
Texas. He holds a First Class FCC Radio-telephone License
and works as a Recording Engineer with KRLD-TV.

MARINE RADIO OPERATOR is the job of E. P. Searcy, Jr., of
New Orleans, La. He works for Alcoa Steamship Company,
has also worked as a TV transmitter engineer. He says, I
can recommend NRI training very highly.”

FROM FACTORY LABORER TO HIS OWN BUSINESS that rang up
sales of $158,000 in one year. That’s the success William
F. Kline of Cincinnati, Ohio, has had since taking NRI
training. “The course got me started on the road,” he says.

NRiI IS OLDEST—LARGEST
SCHOOL OF ITS KIND

R

Training men to suc- )
ced by home study has
been the National
Radio Institute’s only
business for over &

45 years. NRI is |
America’s oldest and
largest Electronics
home-study school.
Don’t delay. Cut out
and mail POSTAGE-
FREE CARD.

MAIL POSTAGE-FREE CARD
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(Jorrespondence

COMPETITION VS.
COMPETENCE
Dear Editor:

A New York-to-Miami vacation trip
in mid-August with two young children
kept my eyes on TV nightly. Mostly on
a different receiver each evening.

The one constant thing in almost all
locations was the poor condition of the
TV receivers in most motel rooms. In all
too many cases, one was left with a poor
impression of the service technician’s
competence. Defects more commonly
found were poor raster linearity, misad-
Jjusted hold, age and size. Some of these
can easily be attributed to tube aging
and line-voltage variations. Others, such
as a tilted raster, can only be blamed
on sloppy servieing.

The worst examples were found in a
Florida town where local distributors
have discount sales limited to authorized
service organizations.

The enforcement of this policy is so
striet that local electronic manufac-
turer(s) allow their employees to pur-
chase tubes and components from the
company stock. An accounting system
ma'kes deductions from the payroll. Spe-
cial parts usually require a 100-mile
round-trip to another city.

One thought immediately comes to
mind-—which eame first: poor service or
striet regulation? Since the system has
been in effect for several years, poor
service should have disappeared long
ago, if the claim that restriction would
keep incompetents and tyros out of the
field were true. Apparently what has
happened is that competition has been
strangled to such an extent that the
quality of service is not a competitive
quantity any more.

ELMER C. CARLSON
New York, N. Y.

INVENTOR STRIKES BACK
Dear Editor:

The August issue’s News Briefs on
“How Cathode Heats in 1/10 Second”
may deseribe a new fast-heating tube,
but the cathode’s 1.6 volts is not “the
closest approximation to the unipoten-
tial cathode yet achieved in a filament.”

Way back in the mid-Twenties, West-
ern Electric produced the VT-1 at
about 1.5 volts; RCA produced the
WD-12 tube which worked very well
below 1.5. (See my Sept. 22, 1926, paper
before the Radio Club of America, and
the March 1927 issue of Radio Broad-
cast.) About this same time, the Arm-
strong Co. of Newark, N. J. produced

DECEMBER, 1961

my “AC 100 Tube,” with a straight,
oxide-coated, nickel filament operating
at 0.7 to 0.8 volt and about 2.5 amperes, ‘
and usable in the detector stage of a|
radio receiver because of its very low |
ac hum. |

This tube was deseribed and demon-
strated before the Radio Club of
America at Columbia University on
May 18, 1927, and published in its| °
Proceedings later and also in Radio |
Broadcast for September 1927. |

The very low voltage-effect hum of
this tube was neutralized by its
magnetic-effect hum (180° out of phase)
at a filament voltage of about 0.7. Its
heavy, high-thermal-inertia (nickel) |
filament reduced its temperature modu- |
lation, at double the ac energizing fre- |
quency, to the vanishing point. About
6 months after this tube appeared on
the market (and was scoffed at by RCA
and others of the Patent Pool), RCA
brought out a 1.5-volt ac tube (the 226)
using the same principles of hum sup-
pression, and a few years later they
bought my entire portfolio of socket-
powered radio patents and some 22 out-
standing licenses.

Your news item’s last “cuts hum?” |
statement is hard to believe. Those |
“very fine” filament wires of the harp
cathode will surely have a strong 120-
cycle temperature and emission modula-.
tion, which neither their voltage-effect | !
nor magnetic-effect hums can possibly
neutralize, because they are out of
phase with both.

The magnetic fields of these wires,
which deflect their electron streams to
the plate into longer paths for each
half-cycle of their currents will also
produce hum, unless carefully balanced
against their voltage-effect hum by
design and by rated voltage specifica-
tions for all electrodes. ‘

BENJAMIN F. MIESSNER
Miamz Shores, Fla. |

ELECTRONIC IGNITION NOT
FOR ME ‘
Dear Editor:

I was rather surprised to see an
article like “Electronic Ignition For
Your Car” in the September 1961 issue.
Admittedly, a transistorized ignition
system is a fine project worthy of dis-
cussion if it is properly designed. How-
ever, proper design involves, among:
other things, the use of as simple a
cireuit as possible that will do the job
efficiently and reliably. How ean a little
black box that contains 1 transformer,
2 transistors, 12 resistors, 8 1‘ectiﬁers,J
7 capaecitors, 1 thyratron and a thermal
relay be considered simple or reliable?
There are too many parts to malfunec-
tion.

As if this weren’t enough, there is a
Rube Goldberg buzzer “quick start”\:
and, when this produces undesirable |
side effects, you file off the leading edge :
of the distributor rotor. Such articles ;

]
]
1
]
]

would be better left to the electronics
sections of one of the backyard mechan-
ics magazines. J. 8. PITMAN |
[This is the second letter of this |
type we have veceived this week.|»

WWW. americanradiohistorv.com

VALUE PACKED

2 ‘QUALITY TESTERS
FOR THE PRICE OF ONE

4
s
,

pr A,
A" ATOP PERFORMING

o

~ TUBETESTERANDVOM
..IN ONELOW COST UNIT ./

e A trusty companion for a service-
man or maintenance man.

* A real money maker for a part
time serviceman.

o Worth its weight in gold to the ex-
perimenter, student or kit builder.

The TC101 Tube Tester tests for
emission under full load, for tube
shorts and leakage up to 2 meg-
ohms between all tube elements. It
will test every radio and TV tube
you encounter (over 2,000) plus
five star, foreign imports, and auto
radio tubes. The VOM features a
sensitive 1 Ma D’Arsonval move-
ment with 0 to 12 volt range for
testing auto electrical systems, 0 to
120 volts for fast testing of electrical
appliances and 0 to 1200 volts for
radio and TV testing. All ranges
are either AC or DC. Resistance
measurements up to 5 megohms.

Completely factory wired and
tested. All-American made to in-
sure top quality and performance.

...... only $3 995

MODEL TC101

GUI.D PRODUCTS, INC.,

500 S. Westgate Dr., Addison Illinois

[ Send me TC101 Tube Tester and VOM. §
[ Check enclosed $39.95. (Save Shpg. Charges, 1
[0 Send C.OD. i
Name 1
]

Street :
City Tone____State :
Distributor’s Name {If any) 1
% Order Now! 10 Day Money Back Guarantee. =
e e —— — — . - - - - - -l
21
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They'll do a complete job
on radio and hi-fi building

Dual HeclT
Soldering
Gun Kit

Features the tool that’s indis-
pensable in electronic soldering
and the favorite of service
technicians . . . the new Weller
Dual Heat Gun. Heat and
spotlight come on instantly,
and 2 trigger positions give 2
soldering temperatures.
Switches instantly to low 90-
watt or high 125-watt heat as
your job requires. High effi- “é‘ggoEKL
ciency, long life tip gets into

tight spots. Cleaning brush, $795

soldering aid, solder included.

FOR FINISHING CABINETS, SPEAKER MOUNTS

Weller Power Sander
Sands wood smooth in a jiffy withbig  MODEL 700

25 sq. in. sanding area and 14,400 $ 48
strokes a minute. Assorted sand- 13

paper, polishing cloth included.

ey
Mt oisumutors - WELLER ELECTRIC CORP., EASTON, PA.
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Unfortunately, you seem to be judging
a system you have not built or tried and
are guessing at its probable perform-
ance. This is not enough. I tried and
tested the system. It works and works
well, despite the “large” number of
parts you quote. Incidentally, the com-
mon ac—de table radio has many more
parts than this ignition system, yet it
regularly operates for years without
needing repairs. If you scale this down,
the ignition system should work for
decades. It’s got fewer parts to go
wrong.

The quick-start buzzer is not a Rube
Goldberg device. It works and works
well. If you or any other reader can
suggest a better method, we’d be happy
to learn of it. If filing down the dis-
tributor rotor (I didnt have to) is
necessary, it’s no different from adjust-
ing the gap on a spark plug so the plug
functions properly.

What has been overlooked is that the
electronic ignition system has definite
advantages over mechanical systems.
Better and surer firing, better gas
mileage and better pickup and high-
speed operation are examples. Also,
plugs last longer and points do not pit
as rapidly when an electronic ignition
system is used.

As a final point, these “complicated”
electronic systems are often used in race
cars. Here, where a system really gets
a workout, they are not considered too
prone to failure to make them imprac-
tical, so why should they be impractical
for your car?—Larry Steckler, Asso-
ciate Editor]

WRONG CONTROLS

Dear Editor:

The “Quality Stereo Preamp” by
W. R. Williams that appeared in the
October 1961 issue should prove a
worth-while do-it-yourself project for
the nimble-fingered home builder.

Mr. Williams was kind enough to use

| Centralab controls and lists part num-

bers for purchasing ease. However, the
types he lists for R31 and R32 are not
correct. The “B” controls he indicated
have solid l-inch shafts and cannot
be used as part of a dual concentric
assembly. The parts that should be
specified are: R31, 1 megohm, 500,000-
ohm tap, linear taper (part F1-56).
R32, 1 megohm, 500,000-ohm tap, linear
taper (part R2-56).

For additional ease in construction,
may we suggest using our SR-70 stereo-
twin control for R34. It will eliminate
the need for soldering stiffeners be-
tween R32 and R34. Unfortunately, we
cannot provide a simpler solution for

| soldering the shaft of R33 to the rear

of R31.

We have made up a list of the cor-
rect parts numbers along with the sug-
gestion for simplifying the assembly
of the loudness control for the benefit of
any of your readers who may desire it.

R. E. ANDERSON
Merchandising Assistant
Centralab
Milwaukee, Wis. END

RADIO-ELECTRONICS
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1962 CATALOG
ALLIED  pepight-kits :.

ELECTRONICS

for everyon®  Newl QOriginal! Only from Allied!
1962

our 4lsyvear

TALOG 2I0
S-‘:-:: PACE 361

s\ o
RN YN S‘B\\Q\\‘)\‘\K&\—\—\“

TS
=

ALLIED RADID

190 Fb WEBTERN AVENU

AMAZING 100-in-1 Electranic ALL-TR A.N.SIS'I' O.R' 5) 0‘2\./:/:9:
Science Lob Kit, an open door to Stereol H|:F| Amplnhefr i —
the exciting warld of electronics; revelotion in sound per c>r";117c>9 c95,
absolutely unique.......$29.95 @55 COS€essoosoonssvns ]

only kits
of their kind!

o

ALL-TRANSISTOR
2-bend AM.Shortwave SENSATIONAL PHONE &
D<-2r Bacio Receiver CW 60.-Watt Ham Trans-
KP. cviiasen e $19.95 mitter Kit for only...$89.95

STEREO TAPE Record-Playback

Preamplifier Kit, with professional MULTIPLEX Self-Powered
features, less case...evvs...$89.95 Adapter Kit, for Stereo FM
reception. A tremendous
valve ateeviio....$19.95

e
TRANSISTORIZED

El.ectm ¢ Tachometer
Kit..... ve-..$24.95

DELUXE STEREO FM-AM
ALL-TRANSISTOR Wire- Tuner Kit with latest built-in R T e oy

less Interccm System Kit (2 MULTI i T L ot
s PLEX Stereo FM; I
vnitshos ooyl ..., $4590 cose included......$99.95 ::::’el"PLEx S ';A‘IAI29I(;$5s

e World’s Largest Stocks ¢ Lowest Money-Saving Prices
e Fastest Shipment ¢ Expert Help ¢ Easiest-Pay Terms

buildirg a Knight-Kit is the
e Satisfaction Guaranteed or Your Money Back

most satisfying do-it-yourself
. . | Alll[” send for the world’s biggest
experience in the world! e ECTRONIOS 99

for everyona electronics catalog!
1962 '

5 B15 REASONS WHY:

e Conveniarce Designed + Wonderful to Build ALLIED RADIO, Dept. 224-M1 |
e You Own the Best o You Save So Much 7~ 100 N. Western Ave., Chicago 80, IIl. -
o Easiest tc Buy—NO MONEY DOWN! = =
Send ] [1Send FREE 1962 ALLIED 444-page Catalog

MONEY EACK GUARANTEE: Buy any for it i :
Knight- <E. Build It! Use It! You must be " ] N ]
satistied or you get your money back! tOdOY- : ffﬁﬁf,k.“, E

- 1 [ ]

see more than 90 KNIGHT-KITS ey 3 Address ]
HI-Fl e HOBBY ¢ AMATEUR ¢ INSTRUMENT Sioalzo ki WIS =
able in Canada ; Clty ZonP .qfnfp .

DECEMBER, 196] 23
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Here’s the SPECIALIZED

2 .| Let these 2 Ghirardi manuals teach you to
\ REPAIR ANY TELEVISION

/»  OR RADIO RECEIVER ever made!

work in the shortest time. Each book is co-
authored by A. A. Ghirardi whose radio-
electronics training guides have, for more
than 25 years, been more widely used for
military, school and home study training than
any other books of their types. Books are
sold separately at prices indicated—or you
save $2.00 by buying them both. Use coupon
or order from Dept. RE-121, Technical Div.,

SAVE $2.00!

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

Let these two famous training
A. GHIRARDI hooks teach you to handle all
types of AM, FM and TV service jobs by
approved professional methods — and <watch
your efficiency and earnings soar! Almost
1500 pages and over 800 clear pictures and
diagrams explain EVERY troubleshooting
and repair operation as clearly as A-B-C. No
needless mathematics. No involved theory.
You get straight-from-the-shoulder training  Holt, Rinehart and Winston, Iuc., 383 Madi-
of the type that teaches you to do the best son Ave, New York 17, N.Y.

RADIO & TV CIRCUITRY and OPERATION

Learn about circuits . . . and watch service headaches disappear

You can repair ANY radio, TV or other electronic
equipment lots easier, faster and better when you're
fully familiar with its circuits and know just why and

basic modern circuits and their variations. Finally it
shows what troubles to look for and how to eliminate

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 train-
ing guide. First it gives a complete understanding of

Radio & TV TROUBLESHOOTING AND REPAIR
is a complete 822-page guide to professional service
methods . . . the kincd 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 righ:s. For experi-
enced servicemen, it is an ideal way to develop better

useless service testing and guesswork. Throughout, it
gives you the above-average training that takes the
“lheadaches’” out of trouble-shooting—the kind that fits
you for the best-paid servicing jobs. Contains 417 clear
illustrations.

Sold separately for $9.00—or see MONEY-SAVING COMBINATION OFFER.

RADIO & TV TROUBLESHOOTING and REPAIR

Complete training in modern service methods

methods and shortcuts; or to find fast answers to prob-
lems. You learn troubleshooting of all types from
‘‘static’’ tests to dynamic signal tracing methods. Step-
by-step charts demonstrate exactly what to look for and
how to look. A big television section is a down-to-earth
guide to all types of TV service procedures. Read it
10 days at our risk!

Sold separately for $10.00—or save $2.00 on MONEY-SAVING COMBINATION OFFER.

Cut Radio
Television Test
Time IN HALF!

In modern electronic work
it's what you know about
using instruments that
really counts!

This new 316-page BASIC
ELECTRONIC TEST PRO-
CEDURES manual with its
more than 190 illustrations, pat-
tern photos and procedure dia-
grams teaches you to test any
circuit, equipment or component
in a fraction of the usual time.
. . In brief, it is a complete course
in professional instrument testing techniques!
Covers different ways of doing jobs. For instance,
you learn to check for distortion by the ’scope,
rejection filter, harmonic distortion meter, wave
analyzer or oscillator methods. You learn to meas-
ure resistance with a current meter, a volt-
ammeter, voltmeter, ohmmeter, or via the bridge
methed—and so on through all types of testing.

Includes Current checks; measuring Power,
Capacitance, Resistance, AF, RF, Phase, Distor-
tion and Modulation; testing Tubes and Semi-
conductors; testing Amplifiers; checking Sensi-
tivity, RF Gain, Fidehty, AVC Voltage, etc.
Even includes industrial electronic test proce-
dnres. Everything is really complete--and writ-
ten so you can understand it! Price $8.00.

Qrder BASIC ELECTRONIC TEST PROCEDURES

iu coupon.
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Here's what you need to know about

SEMICONDUCTORS!

Diodes—Transistors—Thermistors—Varistors—
Rectifiers—Zener Diodes—Photo Cells
Parametric and Magnetic Devices, etc.

PLUS details on using,
testing and measuring
semi-conductors.

This down-to-earth 278-
page book brings you a
practical working knowl-
edge of semiconductors of
all commonly used types.
It answers your questions.
It equips you with the
complete know-how of
types, construction, circuit
applications, testing and

use.

SEMICONDUCTORS
by Rufus Turner has been
specifically written for electronic technicians,
servicemen and experimenters who find it in-
creasingly important to have more than just a
casual knowledge of these little devices that are
literally revolutionizing electronic circuitry,

Over 250 illustrations demonstrate semicon-
ductor circuitry and features. Methods of test-
ing and measuring senticonductors are spelled
out in detail.

Price only $6.95. Check SEMICONDUCTOR

DEVICES in coupon to order.

| semiconductor
Pevices

etys PIE

USE COUPON
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ror JO-day Free Trigl!

DON'T THROW OLD
RADIOS AWAY!

Here's the data you need
o to fix old sets in a jiffy!

Just look up the how-to-
do-it data on that old radio
you want to fix.

Four times out of 5, this
giant, 3Y-pound, 744-page
Ghirardi_ RADIQ TROU-
BLESHOQOTER’S HAND-

A

!

e BOOK tells what is likely
;g» to be causing the trouble . . .
2y shows how to fix it. No use-

= less testing. No wasted time.

AR

Using it, even begiuners can
easily fix old sets which
might otherwise he thrown
away because service infor-
mation is lacking. With a
few simple repairs, most of
these old sets can be made
to operate perfectly for years to come.

THE ONLY GUIDE OF ITS KIND!
Cuts service time in half!

Included are common trouble syvmptoms and their
remedies for over 4,800 models of old home, auto
radios and record changers. Airline, Apex, Arvin,
Atwater Kent, Belmont, Boseh, Brunswick, Clarion,
Crosley, Emerson, Fada, G-E, Kolster, Majestic,
Motorola, Phileo, I'lot, RCA, Silvertone, Sparton.
Stromberg and dozens more. Includes hundreds of
pages of invatuable tube and component data, service
short cuts, etc.

Specify RADIO TROUBLESHOOTERS® HAND-
BOOK in coupon. Price only $10.00. 10-day trial.

Covers every
model made by
202 mfrs. from

1925 to 1942

RADIO-ELECTRONICS
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TRAINING YOU NEED

in its most complete

economical and

easily understood form

/

ALIDALDID DI YD

TRAIN AT HOME FOR TV-RADIO-ELECTRONICS . .. at rock-bottom Cost!

Get your basic training from these two easily understood, low cost books!

Here is complete basic electrical-
electronic training specifically written
for beginners—priced at a fraction of
what you might expect. 785 pages and
almost 700 pictures, diagrams and
charts in these two big hooks hring you
top notch training that can pave your
way to a fascinating electronic career.
Every detail is fully and clearly ex-
plained. Nothing is omitted—nothing is
condensed. In every respect, the ma-
terial in these hooks compares more
than favorably with “courses” costing
many times as much!

BASIC ELECTRICITY _Fundamen-
tal electrical principles are the basis of
all Electronics—and this 396-page man-
ual gives you a complete working knowl-
edge of them all! Covers everything
from electromagnetism to 'phone princi-
ples, circuits, wiring, illumination, re-
actance, impedance, power factor, in
struments, coutrols, measurements, and
all types of components and equipment.
Includes set-up diagrams, practical ex-
amples and problem solutions. Price
$6.25 separately. See Money-Saving
Offer!

BASIC ELECTRONICS This new
389-page guide takes up where Basic
Electricity leaves off. Shows how elec-
trical principles are applied in Electron-
ics and gives you a sound grasp of elec-
tronic theory, methods, circuits and
equipment. Over 375 illustrations ex-
plain details clearly. The ideal basic
training to help you build a profitable
future in TV, radio, communications,
hi-fi, industrial electronics and related
fields! Price $6.25 separately.

Save $1.50! See special
Money-Saving Offer in Coupon!

ONLY $11.00 FOR THIS COMPLETE HOME TRAINING!

SHORT CUT TO TV REPAIR!

Just turn the dial of the pocket- the receiver section involved—
size PIX-O-FIX TROUBLE then gives clear repair instruc-
FINDER GUIDE! When the pic- tions. Two PIX-O-FIX units Nos.
ture in the PIX-O-FIX window 1 and 2 cover 48 different TV
matches the image on the TV troubles. Together, they're a com-
screen—presto!—you’ve got your prehensive guide to quick *“‘picture
clue. PIX-O-FIX shows the likely analysis” servicing of any TV.
causes of the trouble—indicates Price only $3.00 for the two.

Here's everything you need
to know about

OSCILLOSCOPES!

Complete data on
using the handiest
instrument of all!

PiIX-0-Fix

o nase

Get”;‘our COMMERCIAL OPERATORS LICENSE!

Train for radio's most fascinating, best paid jobs!

This famous hook makes it easy to EIGHT FCC examination elements—
train for your FCC commercial license  not just some of them. Reviews al-
as an operator aboard ship, in avia- most 2200 exam questions. Covers
tion, broadcasting, telecasting, etc. everything you'll need to know to
LICENSE MANUAL FOR RADIO pass your examination for Ist or 2nd
OPERATORS is a quick, easily un-  class radio-phone license holder with

Men who know how to use
oscilloscopes on all types of
jobs donm’t guess about
troubleshooting  and tough
realignment problems! They
locate troubles in a jiffy. ad-
just them quickly and accu-
rately—and this famous 346-
page manual teaches you the

methods they use derstood guide that covers ALL flying colors! Price $6.75.
MODERN OSCILLO- |
SCOPES AND THEIR %:

USES gets right down to
earth in telling you all about
these vers?tilel instruments
i 1 and exactly how to use
pay jobs! them. Particular attention
is paid to AM, FM, and TV realignment pro-
cedures. Every detail of testing with ’scopes is
explained from connecting the ’scope and set-
ting its controls to adjusting components in the
chassis being tested. Illustrated instructions
teach you to analyze patterns. Even includes
data on quantitative measurements (as used in
color TV servicing) and use of ’scopes in lab.
industrial electronics and atomic work., 370
illustrations. Price $8.00.

Specify MODERN OSCILLOSCOPES AND THEIR
USES in coupon to order.

New! Master Guide to TIME-

REPAIR ANY ELECTRICAL APPLIANCE!

Save on repair bills! . . . Earn in your Spare Time!

This 370-page ELECTRICAL APPLI-
ANCE SERVICE MANUAL helps you
service practically any home electrical ap-

'Scope experts
get the big

Troubleshooting charts quickly help you
locate troubles. Easy instructions guide you
in making repairs. Tells how to make
pliance. Includes standard and automatic your own low-cost test tools. Includes ap-
washers, ironers. irous, hotplates, hot pads, liance refinishing methods. An ideal guide
coffee makers, waffle irons, water heaters or hxing your own appliances or for
toasters, ranges, cleaners, mixers, razors, building a profitable full or part time ap-
clocks, motors, and many more. pliance repair business! $6.25.

ORDER
NOW!

623900

Dept. RE-121, Technical Division,

Holt, Rinehart & Winston, Inc.,

383 Madison Ave., New York 17, N. Y,
Send books checked for 10 day FREE examination at prices indicated plus

postage. SAVE! Send cash with order and we pay postage. Same 10 day return

privilege with money refunded.

SAVING TV SERVICE

Almost regardless of set make or model this
remarkable new 302-page HANDBOOK OF TV
TROUBLES helps you track down TV troubles
from the symptoms they produce in the set itself:
screen intermittently dark; “blooming’’; abnormal
contrast; ‘“‘snow’’: poor detail;
sync troubles; sound troubles

-and all the many other symp-
toms that indicate something
is wrong. Just turn to the
‘Quick Trouble-Finder Guide’’
inside the cover. Look up the
symptoms exhibited by the set
you're working on. The
X HANDBOOK then tells you
just what to do and how to do it. Qutlines
time-saving shortcuts. Eliminates guess-
work. More than 150 test patterns, wave
form and circuit illustrations explain test

LOOK!

LISTEN!
Then follow this
easy guide!

. results, details and procedures. Printed d t 5 Name__
in large type and bound in sturdy varnished covers for use at the | g;i-h gggk. ocal’:?c‘;(.{g,fl
bench. All methods presented have heen bench-tested by the author Address.

through actual shopwork! Price $7.50.

Order HANDBOOK OF TV TROUBLES in coupon.

DECEMBER, 1961

[] Check here for MONEY-SAVING SERV-
ICE COMBINATION on Ghirardi's Radio &
TV CIRCUITRY & OPERATION and Radio &
TV TROQUBLESHOOTING & REPAIR. Price
only $17.00 for both (plus postage).Regular
price $19.00—you save $2.00! (#709006)

[ Check here for MONEY-SAVING Basic
Trainin COMBINATION ON BASIC
ELECTRICITY and BASIC ELECTRONICS.
Price only $!11.00 plus postage for both
big books. Regular price—$|2.50—you
save $1.501 (#709196)

Check here to order INDIVIDUAL BOOKS

[J Radio & TV CIRCUITRY &
OPERATION (#708214) ....S$ 9.00

[J Radio & TV Receiver TROUBLE-
SHOOTING and REPAIR......

[] Basic Electronic Test
Procedures (#708933) ...... 8.00
[J Semiconductor Devices ...... 6.95
(%709003)
[0 Radio Troubleshooter’s
Handbook (#708297) ...... . 10.00
[J Basic Electricity (£708859) .. 6.25
OUTSIDE U. §. A.

[] Basic Electronics (#708974)..$% 6.25
[J Modern Oscilloscopes &

Their Uses (#708818) ...... 8.00
[ PIX-O-FIX TV Trouble Finder

Guides, Nos. T and 2 {#708412) 3.00
[ License Manual for

Radio Operators (#708537).. 6.75
[J Electrical Appliance

Service Manual (#708172) .. 6.25

[J Handbook of TV Troubles .... 7.50
(#£708453)

order, but moncy re-
funded if books are
returned in 10 days.

www.americanradiohistorv.com

City, Zone, State

(Above offers expire Sept. 15, 1962)
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Looking
for
better TV
perform-
ance

In these
areas’

HOME TV
ETV
CCTV
MATV
CATV

of i,
.

i

i

C oL SN

e

Blonder-Tongue offers the most
complete line of products to im-
prove home TV reception-VHF or
UHF. Examine Blonder-Tongue
UHF converters—the model 99R
for prime areas; the model
BTU-28 for weak signal areas—
and the BT-T0 for translator and
MPATI area conversions. They're
the biggest selling UHF convert-
ers in America today because for
10 years they have proved them-
selves best in action in every UHF
area. Consider the transistor
home TV signal booster — the
AB-4 (mast-mounted) and IT-3
(indoor use). Both are complete
home TV amplifier and distribu-
tion systems supplying signal to
as many as 4 TV/FM sets. Both
represent unique engineering
achievements from the industry’s
most experienced manufacturer
in transistor RF circuit design. 6
different home boosters—includ-
ing the only UHF booster plus a
host of TV and antenna couplers
round out the home TV line.

g& * i §f ke
%5? ! %
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P ) 3 v i %
i L ey p A
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e
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T
B

Only Blonder-Tongue offers a
complete line for ETV in which
each unit is matched and inte-
grated to bring out the best per-
formance of the other units in
the system. With B-T products a
school can be equipped to receive
educational programs from
ground TV stations, from strato-
vision, or programs originating
from a closed circuit TV camera.
Important products include:
Lock-Jax, an obsolescence-proof
video/RF system that permits
any room to be used as a TV
studio or TV outlet; a variety of
amplifiers, converters, splitters,
tapoffs to provide multi-classroom
reception.

For CCTV there are: Port-A-
Studios, portable studio consoles
capable of originating complete
TV channels; Film Chains to con-
vert 16mm film into video or RF
signals; manual and remote con-
trolled transistor TV cameras;
direct-view or projection moni-
tors; complete video distribution
equipment and accessories to pro-
vide flexibility, ease of operation.

RADIO-ELECTRONICS
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6 broadband amplifiers (transis-
tor and tubed) ; 11 single channel
amplifiers—6 crystal-controlled
converters and the most sensibly
engineered line of accessories
(tapoffs; matching transformers;
splitters; traps; filters; mixers
ete.)—the most complete product
line available today. Each product
is engineered to do a specific job
best—each matched and inte-
grated to bring out the best in
each other. With Blonder-Tongue
equipment, there are no compro-
mises — no design to cover the
waterfront! Very simply, you can
select the amplifier, converter or
accessory that’s best suited to the
job, paying for only the perform-
ance features the job requires.
Blonder-Tongue master TV prod-
ucts are the heart of installations
in the nation’s leading motels,
hotels, apartments, schools, ete.

DECEMBER, (961

T
S

Here's where Blonder-Tongue
and its Canadian division, Benco,
team up to provide a wide range
of products—matched and inte-
grated to bring the finest recep-
tion to entire communities via a
system that is initially low in cost
and that provides long-term
maintenance—free performance.
The Blonder-Tongue MCSec
single-channel amplifier for VHF
or FM and the Benco T-AMP-2,
a cable powered transistor com-
munity system are typical prod-
ucts in the line.

% A word about Blonder-Tongue
Services—our application engi-
neering department offers Free
System Layout. Field engineer-
ing is available at minimum cost.

WwWwWw.americanradiohistorv.com

on the
world’s
only
matched &
Integrated
line

BLONDER
TONGUE

Available through distributors. Write
for complete short-form catalog.
Blonder-Tongue, 9 Alling St., Newark,
N. J. Canadian Div.: Benco Television
Associates, Toronto, Ont. Export:
Morhan Export Corp., New York {3.
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TEHEL.. INCOMPROMISING ENGINEERING

BUYS IN E INSTRUMENTS: everything from Scopes to Probes

= : o)
N Y (S
% & 000000000000
° b 5
® Peak-To-Peak IS s *HHH* %&L @,
e B vvmzm *" e g see .0 a&
DC-5 MC Q=8 & tUni-Probe® I ‘ f e« -,
5" Scope 2460 Y Wi Kit $29.95 v ' i1 -
Kit $79.95 28 S wired $49.95 Dynamic Conductance
Wired $120.50 - VIVM #221 Tube & Transistor Tester 2666 TV-FM Sweep Generator
Also Avail.—5" Push-Pull Scope 425 Kit $25.95 Kit $69.95 Wired $109.95 & Marker #368
Kit $44.95 Wired $79.95 Wired $39.95 Complele with steel cover & handle Kit $69.95 Wired $119.95

NEW Metered
VYariable Auto-

Transformer AC NEW Extra-tow-

Bench Supplies: Ripple & &

#1073 (3 amp) 12 Volt -

Kit $35.95 Battery NEW AC x R

Wired $47.95 Eliminator Volt-Watt ;35"::”;""""""‘”;‘56

#1078(7%; amp.) & Charger #1064 Meter #260 o g

Kit $42.95 Kit $43.95 Kit $49.95 05 Pat No. 298481E

Wired $54.95  Wired §52.95 Wired $79.95 Kit $13.95 Wired $19.95

NEW FM-Multiplex

T 5. An original, exclusive €1CO product “U!odip(uv M_):sg ] >
oried feglined snd manufactured in the besined or i o [l NEW 70-Watt Integrated
Stereo/ A — Stereo Amplifier ST70
Mono - \ A o Kit $94.95 Wired $149.95
4-Track e A having multipiex outputs ;
Tape 4
Deck
Wired —
Model : (" r
RP100W : @ ® @
X ® 6 (’a ® {® =%
Semi-Kit { - 4
Model 2 NEW FM-AM Stereo Tuner ST96 HEW RE LS integmted
RP100K Kit $89.95 Wired $129.95 Inc. FET Stereo Amplifier ST40 Booksheif Speaker System HFS1
Etectronics in Kit form $299.95 Kit $79.95 Wired $129.95 Kit $39.95 Wired $47.95

NEW 60-Watt CW Transmitter #723 90-Watt CW Transmitter #720 G(ld Dip Weter #2710
Kit $49.95 Wired $79.95 U.S. Pat. No. D-184776 Kit $49.95 Wired $79.95 Kit $29.9% wired $46.9%

) Kit $79.95 wired $119.9% Cover E-5 $4.50
uu;v

Over 2 MILLION EICO instruments in use. Compare EICO side-by-side critically with products selling for 2 or 3 times more.
Buy your EICO right *off the shelf”” from 1500 neighborhood dealers coast to coast, most of whom offer budget terms.
T
k o
s WO
ou ONLTY
":E;W"“

Over 80 unique
products to
R - | choose from!

Eico, N Ny e
| 300N Biva, L1c. 7 yy, e
10 Send free 32-page "
'D gISfributor‘s narr%e LT

end Fre i

' Mo Noe:. S_chemanc of

13 sen e )
d new 3¢- . .
f ; Page GUIDER NEW Walkie-Talkie
Lot hanclose 25¢ EBOOK 70 i.p) Fes vor #740
ng. ransceiv. 7l
Name . T e 1I Citziens Band Transceivers Witrsgdsf?g.'gs. R
Address e From: Kit $59.95 Wired $89.95% Carrying Case $3.95. .
c T — ! Ssuperhet; Dré!aligned xn{itter forrlzpletef \l/)vittrtx recgacrr%:fgbe]f
i - ¢; match different antennas eakproof battery . ) .
-—'_ty - Zone . State " gsy varpiable “;)i" network. Operates 2500 hours on the battery. Transistor Portable Radio RAG
T —— — Single & multi-channel models. U. S.-made by EICO. Kit $29.95 Wired $49.95 Incl. FET

Listen to the EICO Hour, WABC-FM, N, Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.  Add 59 in the West © 1961 Electronic Instrument Co. Inc., 3300 N. Blvd., L. 1. C. I, N. Y.
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Hugo Gernsback, Editor-in-chief

LUNAR RADIO & TV TRAFFIC

... The Moon Poses New Problems for Electronics . . .

message to Congress, officially proposed that the
country—at a cost of $20 billion—send a man to the
moon and back by 1970. Congress has endorsed this plan by
voting a $1.7 billion budget for the space agency this year.
The total US moon expenditure may reach $40 billions, par-
ticularly if the program is speeded up, which it well may be.

Since we, as well as the USSR, are now committed to
the conquest of the moon (which we soon will people with
our nationals), we should look ahead to the years to come.

Neither we nor the Russians are making these moon trips
as pleasure excursions. Tremendous practical stakes are
involved. To begin with, the moon is the best space station
we may have for a long time. From it we can take off for
other planets at a vastly reduced energy cost, because the
moon’s gravitation is only a sixth that of the earth. Thus
a 1,000-ton spaceship weighs only 166 tons on the moon,
and the energy to launch it into space is only one-twentieth
that required on earth.

We will find the most precious and strategic metals, from
platinum to beryllium, in great profusion for transshipment
to earth in unmanned, radio-guided transports. Mining will
be comparatively simple because of the low lunar gravity.

Most of the great optical telescopes will be on the moon
where, because of the absence of an atmosphere, visibility
is 100% as against 60% on earth. These telescopes will be
operated by remote control from earth, and observation will
be via TV and resident observers. Similar electronic means
will be used for radio astronomy.

As the population of the moon increases and as industries
proliferate, radio communication with the earth, spacecraft
in transit and electronically guided unmanned transports
will multiply at a vast rate. The moon will always depend
chiefly on communication with the earth, and all such elec-
tronic traffic must be as free as possible from interruption,
despite occasional solar storms and other types of inter-
ference. Solar disturbances particularly will require new
evaluation of our transmitting and receiving techniques in
view of our lack of experience in transmitting a dense
electronie traffic to and from the moon across the 238,857-
mile vacuum of space. In time it probably will be possible
to augment radio and TV communication with extra-narrow-
band optical-Maser type transmission and reception.

As the moon always exposes the same geographical face
to the earth, which turns constantly, radio and TV trans-
mission and reception presents a problem. Ordinarily, moon
messages meant for the US could not be received 24 hours
a day via direct line of sight, because parts of our western
hemisphere will be invisible from the moon for 12 hours
in a given day. Such messages, received in the eastern
hemisphere, would then have to be relayed from there to
the US. Earth messages to the moon are similarly handi-
capped. They will have to be relayed to a country that faces
the moon or be delayed until the earth has turned around
again.

Fortunately, by the time the moon is opened up, most
messages will probably go via artificial earth-communication
satellites which we will put up during the next few years.

ON May 25, 1961, President Kennedy, in a special

While they have not been originally designed for Ilunar
messages, there is still time to change their construction
slightly so that moon traffic can be relayed to earth via the
50-odd satellites which we will put into orbit soon.

One of the slight inconveniences that man will have to
put up with-—probably forever—will be the time lag be-
tween earth and moon circuits. Radio waves take 1.2 seconds
to bridge the 238,857 miles. Hence, when phoning to the
moon, 1.2 seconds must elapse for a one-way communication
to speed to its destination, and a like time for the answer—
a total of 2.4 seconds. This makes for a somewhat slowed-up
conversation, but will probably not be too annoying.

Delay becomes serious with a similar conversation to the
planet Mars. Here the total elapsed time is 2 minutes and
10% seconds for a one-way message; 4 minutes 21 seconds
for a two-way conversation. Consider also that this timing
is possible only during “conjunction” of the two planets—
35 million miles. At the greatest separation, 248 million
miles, the time for a two-way message would be almost 31
minutes!

Coming back to moon communications, let us also consider
that the moon will be peopled not only on its always visible
side as we see it from earth, but also on the far side that
man never sees directly. That means that we have to take
measures to relay the messages to the visible side opposite
the earth. We cannot erect radio transmitters on the back
side of the moon to communicate with us directly, because
the signals would go out into space, never reaching the
earth. Hence they must be relayed around the moon to
transmitters located opposite the earth. Because there is
no ionosphere on the moon, lunar radio transmissions must,
it seems, rely on ground waves rather than on reflected
waves. Short-range radio relay systems, or very-long-wave
systems relying on ground-wave transmission, may be the
answer.” This, provided that the moon’s upper strata is
conductive. We shall not know about this until we have
actually contacted the moon, either by robot or manned
craft.

Consider the technical aspects and the vastly increased
quantity of all the various types of electronic transmission,
whieh in less than 10 years will have multiplied greatly on
earth. Then add a new large load to and from the moon.
It becomes quite apparent that new techniques must be
evoked if the interference and heterodyne problems are not
to choke all electronic communication. Even today there is
a great deal of chaos on many frequencies.

In addition we have the nuisance problem of “strays” or
RFI—radio-frequency interference—which often plays
havoe with scores of electronic instruments.

It would seem that before long entirely new means of
safeguarding the transmission of radio messages, particu-
larly long-distance signals such as those to and from the
moon, will have to be invented. It presents a difficult and
complex problem in electronics, but we are certain it will
be solved. —H.G.

*See also “Radio on the Moon,” Rapio-ELecTrRONICS, July 1959.
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By DONALD L. STONER

The new stereo FM multiplex system
is causing a surge of activity in the FM
and hi-fi industry. Manufacturers are
busily producing multiplex adapters and
integrating this system into complete
stereo receivers. The experimenter, too,
will be interested in building his own
multiplex adapter. It isn’t too difficult
and can be easily completed on a
weekend. It will work with most wide-
band FM tuners. If you live in a city
with one or more IFM stations, check to
see which outlets are planning to pro-
vide this new service. By the end of the
year many stations will be equipped to
broadcast stereo FM programs,

This adapter will work with all FM
tuners that have a wide-band diserim-
inator or ratio detector. However, it
requires an input of at least 0.4 volts.
If the input signal is lower the 38-ke
oscillator may not lock. At no time
should the input signal be greater than
about 2 volts. If it is, the L 4+ R signal
will ride through with the oscillator
signal and cause severe distortion.

AN FM STEREO
MULTIPLEX
ADAPTER

Two-tube unit 1s easy to put together, works with most

wide-band tuners

Basically the system processes the
stereo sources as left and right chan-
nels. The signals are combined so that
L + R modulates the main carrier in a
conventional manner. The L — R signal
is used to amplitude-modulate a 38-ke
subcarrier. After generating the side-
bands, the subearrier is suppressed and
its remaining sidebands also modulate
the main channel. A 19-ke pilot subecar-
rier is generated to phase-lock the re-
inserted subcarrier in the receiving
adapter.

In the receiver, the detector output
consists of the L + R audio, the 19-ke
pilot subcarrier and the 23- to 53-ke
L — R sidebands. Filters separate these
sidebands in the adapter, and a 38-ke
signal (locked to the 19-ke pilot) is used
to recover the original L. — R informa-
tion. The L + R main channel and L —
R information is combined in a matrix
to separate L and R at the two output
terminals. For a move detailed explana-
tion of this complex processing, see the
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articles “Clear Road for FM Stereo”
in the August, and “Stereo FM from
Your Own Tuner” in the September
issue of this magazine.

A stereo adapter

Fig. 1 is the circuit of a simple two-
tube adapter. The MULTIPLEX output of
the FM receiver is plugged into J1, the
adapter’s input. V1-a, half of a 12AU7,
amplifies this composite information.
The amplified composite signal appears
across plate load resistors R9, R10, and
is coupled to SEPARATION control R3,
through C3, a 0.47-uf capacitor. This
control adjusts the I. + R amplitude in
the matrix, and is set for greatest sep-
aration of the left and right channels.
Coil L1 is a low-pass filter which atten-
uates all frequencies above 15 ke. Re-
sistor R4 terminates this network and
L1’s output is fed to the matrix.

From the plate of V1-a, the composite
signal is fed to V1-b, also a 12A0U7
triode. The subcarrier signal is also
taken off V1-a’s plate at the junction of
R9 and R10 and is fed through filter
network 1.2, L3 and on to the matrix.
The 19-ke pilot signal is taken off

V1-b’s plate and coupled to a tap on
oscillator coil L4. [Note the wiring at
this point. There are two possible con-
nections here. With tuners that have a
fairly high output (1 volt or more)
use the connection which bypasses C14
and uses the capacitor built into the
coil. However, with low-output tuners
this arrangement will give you a crit-
ical and narrow locking range. If you
find the locking range narrow and ecrit-
ical use the alternate hookup with C14
and bypass the capacitor built into the
coil.] The coil, which is resonated by
C11, acts as a low impedance to all
frequencies other than 19 ke, and filters
that frequency out effectively. Triode
V2-a is the 19-ke electron-coupled oscil-
lator and is synchronized by the pilot
subcarrier fed to L4. The output of
this stage is resonated at the oscillator
second harmonic (38 ke) by coil L5. The
plate is, in effect, tapped down the coil
to provide more efficient doubling action.
The 38-ke subcarrier is fed to the
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synchronous detector from the plate end
of LLb’s primary. Series resistor R19 and
capacitor C15 set the level of the re-
inserted carrier. The secondary winding
shown in coil L5 is not used. In an
earlier version it was hooked up, but
distortion was higher.

The amplitude of the subecarrier side-
bands is reduced slightly to insure that
they feed the matrix with exactly the
same amplitude as the main-channel
information. This is done by tapping
the 23- to 53-ke bandpass network down
on the plate load of V1-a. Coil L2 is a
series-tuned cireuit that is resonant at
approximately 48 ke. Note that a capac-
itor is connected across this series com-
bination to provide an anti-resonant
frequency. The frequency of the null in
the response that results from this com-
bination is set to 67 ke, the SCA (sub-
sidiary communications authorization)
frequency. If this is not done, the sec-
ond harmonic of the 38-ke subcarrier
will beat with the 67-ke subcarrier and
produce an annoying 9-ke whistle. The
second coil in the bandpass network, L3,
resonates around 38 ke and has a rapid
attenuation curve below 23 ke. The re-

TESTED

A member of the staff of RADIO-
ELECTRONICS was present when this
unit was tested at an electronics labora-
tory. The test results showed that good
separation was obtained to at least 12
ke, decreasing above this
frequency. However, even at 15 ke, the
highest frequency that will be trans-
mitted during an FM stereo broadcast,
| separation was satisfactory. Inputs be-
tween approximately 0.4 and 2.0 volts
produce a satisfactory stereo effect. The
unit was also tested “in the home’’ with
an actual FM stereo signal. Again re-
sults were satisfactory.

somewhat

RADIO-ELECTRONICS
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sponse curve produced by these two
coils is relatively flat between 23 and 53
ke and separates the subcarrier side-
bands from the remaining information.

The subcarrier sidebands and the re-
inserted carrier feed the junction of
diodes D1 and D2 connected to produce
demodulated signals of opposite phase.
D1 rectifies an L — R signal while D2
rectifies the — L + R half of the sub-
carrier. Thus the L — R signal from
D1 results in L being in phase with the
L + R main channel but R is out of
phase. Therefore the signal at jack J2
is for the left channel. Diode D2 pro-
duces a — L + R signal. Therefoie L
is out of phase with the L + R main
channel but R is in phase. Thus the
output from J3 represents the right-
channel signal.

The power supply is conventional and
uses the remaining 12AU7 triode as a
rectifier. Although this service exceeds
the heater—cathode rating slightly, doz-
ens of hours of operation indicate that

it is not harmful. A 100-ohm %-watt
resistor (R11) protects the rectifier
against surges. A multi-section electro-
lytic insures a minimum of ripple on
the B-plus line. A small 1-to-1 isolation
type power transformer eliminates any
shock hazard from the ac line. If desired
a 100-ma silicon diode rectifier could be
used here. If you do this, use a 6C4
single triode for V2. It has the same

R1—470,000 ohms

R2—1,500 ohms

R3—pot, 50,000 ohms, linear taper

R4, RI0, RI8, RI9—10,000 ohms

RS, Ré, R7, R8—7500C ohms, 5% (preferably
matched, see text)

R9—33,000 ohms

RI1—100 ohms

R12, R13—220 ohms

R14—47,000 ohms

R15—100,000 ohms

R16—1,000 ohms

R17—220,000 ohms

All resistors Y>-watt 10% uniess nofed

Cl—0.1 uf, 400 volts, paper

C2—.05 uf, 400 volts, paper

C3—0.47 uf, 200 volts, paper

C4, C5—100 uuf, disc ceramic

Cé, C7T—.001 uf, disc ceramic (preferably matched)

C8—20-20-20 uf, 250 volts, electrolytic

C9—.00l uf, disc ceramic

characteristics as a half of a 12AUT.

The pin connections for the filter coils
are shown in Fig. 1; they are numbered
clockwise from pin 1 (green dot). Pin
5 is inserted between 2 and 3, while pin
6 is on the opposite side between pins
1 and 4. The pin connections and coil
numbers must be observed faithfully or
it will not be possible to make the adap-
ter work properly.

{Sprague TYL-3532 or equivalent)

Cl10—.| uf, paper

ClI—.01 pf, silver mica

C12—.001 pf, silver mica

C13—.0015 uf, silver mica

Cl4—.002 pf, disc ceramic

CI15—.005 uf disc ceramic

DI, D2—IN35 or similar matched diodes (see text)

JI, J2, J3—phono jacks

LI—I9-kc low pass filter (Miller No. |351)

L2—bandpass filter (Miller No. 1352)

L3—bandpass filter (Miller No. 1353)

L4—19-kc oscillator (Miller No. 1354)

L5—38-kc doubler output (Mitler No. 1355)

S—spst toggle

T—power transformer: primary |17 volts; secondary,
115 volts, 15 ma; 6.3 volts, 600 ma (Triad R-54X
or equivalent)

Vi, V2—12AaU7

Chassis, 5 x 7 x 2 inches

Miscellaneous hardware

Fig. 1—Circuit of the stereo adapter.
]
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STONER MULTIPLEX ADAPTER

A printed-circuit board with the neces-
sary printed-circuit tube sockets is avail-
able from Donald Stoner, Box 7388,
Alta Loma, Calif., for $5 postpaid. If
you have trouble getting the coils for
this unit, a kit including printed-circuit
board,
for $16.

sockels and coils is available

Careful neat wiring is vital if you want
an adapter that really works.
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RIS UNDER DI

RO R8 RS

L4 R4 Cil
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J2 C7 J3 R7
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Ci2 RI7 CI3 .
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There is one feature this adapter does
not have. There is no provision for
switching from the multiplex output
(for stereo broadcasts) to the regular
tuner output (for mono programs).
Doing this takes the adapter out of the
circuit when it is not in use. This pre-
vents it from having any effect on mono
programs. There are two ways of adding
this feature. One is shown in Fig. 2.
Here the tuner’s regular outputs are
connected to the tuner input on the
amplifier. The multiplex output from
the tuner is connected to the adapter
input. And the adapter outputs are
connected to the auxiliary inputs of the
amplifier. Now, on mono programs you
switch the amplifier input selector to
TUNER and for stereo FM to AUXILIARY.

A second way of handling this prob-
lem is shown in Fig. 3. This system is
necessary if your amplifier does not
have a pair of auxiliary inputs. Here
you need a three-pole double-throw
rotary switch (Mallory 3243J), a phono
jack (J4) and a length of coax cable
(about 6 inches). When this circuit is
installed and the switch placed in the
MONO position the regular tuner output
is connected to the adapter’s output
jacks. At the same time, B-plus is re-
moved from the adapter. In the MX
(multiplex) position B-plus is recon-
nected and the tuner’s multiplex output
is connected to the adapter input.

Building the unit

Construction details of the adapter
are shown in the photographs. No part
of the circuitry appeared to be critical
in any of the several models built.

The coil cans are mounted by scribing
the mounting hole on the chassis, drill-
ing within the outline and filling. This
is a tedious task, to say the least, and
it might be better to purchase K-Tran
adapter mounting plates. A printed-
circuit board will also eliminate this
problem.

Input and output jacks are mounted
on the rear apron while the SEPARATION
control and ON—OFF switch are on the
front.

There are a few precautions regard-
ing component selections. The capas-
itors associated with V2-a (Ci11, C12
and C13) must be good-quality silver
micas to prevent oscillator drift, which
would result in poor separation. Resis-
tors R5, R6, R7 and R8 should be 5%
units. If you have access to an accurate
ohmmeter or bridge, match R5 to R8
and R6 to R7. The exact value is rel-
atively unimportant. The diodes should
also be matched. If possible obtain a
ready-matched pair known as type
1N35-A. If these are not available,
measure the forward resistance of sev-
eral germanium diodes and select two
with the closest resistance. The capae-
itors in the matrix are not quite so im-
portant although, if C6 and C7 are
grossly mismatched, high-frequency
separation will be degraded.

Final adjustments

You will need a tunable audio gen-
erator, an audio vtvm, an oscilloscope
and a wide-band FM tuner to align the
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stereo multiplex adapter. Warm up the
newly completed adapter for approxi-
mately 10 minutes, then make the volt-
age comparison measurements as shown
in the chart. A vtvin was used to get
these readings. Set the SEPARATION con-
trol for minimum separation (slider at
grounded end). Connect the audio oscil-
lator to J1 and set the generator fre-
quency to 38 ke. Connect your scope to
the junction of D1 and D2 and set the
level to 0.1 volt. Adjust coil L3 for a
maximum. The peak will be very broad
and you may have to look closely to
see it. Next move the generator to 67
ke and adjust coil L2 for a null.

The null will be very sharp and you
should have no difficulty seeing it. Re-
check L3 at 38 kc; there is some inter-
action. Next set the generator to 19 ke
and reduce the output to .03 volt. Switch
the scope from internal sweep to exter-
nal input and connect the horizontal in-
put to the audio oscillator. It is difficult
to predict what you will see, but the
trace will probably be a green square
or rectangle, depending on the scope
adjustment. Slowly adjust L4 until the
pattern suddenly locks to a figure-8
trace, indicating synchronization with
the 19-ke¢ pilot and a 2-to-1 frequency
ratio. Adjust L5 for maximum vertical
deflection which corresponds with max-
imum output of the 38-kc carrier gen-
erator.

For the remaining setup steps, con-
nect the adapter to an FM tuner. Tune

TO JUNCTION OF R5,R6,C6
| TO JllJNCTION OF R7,R8,C7

3PDT
(MALLORY
3243J
ROTARY
SWITCH)

TO MX

REGULARJ%. .- MONO

e N N g

gxgE%TFTSHIELDED gl =5l

CABLE

FM TUNER (2 L -
= ]
_ ADAPTER e
OUTPUT =

Fig. 2—Switching arrangement 1takes
the adapter out of the circuit when it
is not in use.

FM TUNER

MULTIPLEX  FM - MONO
LEVEL CONTROLS @ @
OUTPUTS J2 @
MULTIPLEX
ADAPTER
RIGHT  LEFT
INPUT CHAN  CHAN REAR
OUT our VIEW
OF EACH
UNIT
AMPLIFIER T EFT CHAN
LERTIS PH(%NO T%E AUX JTUNER
RIGHT CHAN
INPUTS

Fig. 3—Hook up your adapter in this
fashion and you need only turn the
selector switch on your amplifier to
place it in circuit.
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MULTIPLEX ADAPTER
VOLTAGE CHART

no signal
Vi1 V2

pin 1—50 vde 100 vac
pin 2—0 100 vac
pin 3—1.6 vde 124 vde
pin 4—6.3 vae 6.3 vac
pin 5-—6.3 vac 6.3 vac
pin 6—60 vde 120 vdc
pin 7—0 neg. —8.7 vde
pin 8—2.3 vde 0

pin 9—ground ground

A A BTN

in a station transmitting SCA (Sub-
sidiary Communications  Authoriza-
tion) commercial music services. This
can be determined by looking at the
audio coming from the multiplex jack.
It will have fuzz on the trace, indi-
cating subcarrier components. Move
the scope to the junction of D1 and
D2 and make sure the separation con-
trol is still off. The fuzz on the audio
should be considerably less at this
point. Adjust L2 for minimum fuzz.
Reason for repeating this step with a
station signal is that your audio gen-
erator may not be entirely accurate.

Last, but by no means least, you need
a stereo multiplex station to set L1, L4
and the SEPARATION control “on the
money”. Connect the adapter to two
amplifiers and tune in a multiplex
broadcast or test transmission. If L4
is not synchronized, you will hear a
“phut-phut-phut” sound in the speak-
ers. The speed of the motorboat indi-
cates how far off 19-ke your generator
is. Readjust L4 until the sound slows
down and stops.

The remaining adjustments can be
made while listening to a stereo multi-
plex broadcast. The stereo effect is most
noticeable when listening with head-
phones.

Coil L1 can only be set for best sepa-
ration with a stereo test signal and an
oscilloscope. It is adjusted for the best
null of the unwanted channel. However,
in practice the adjustment is very broad
and the slug can be set in the middle of
the two extremes. Even when the slug
is set for minimum or maximum induc-
tance, the separation is degraded by
less than 3 db.

Next, turn the separation control
fully counterclockwise. In this position
the main (L + R) signal is grounded
out. Now the only output you will hear
is the difference signal (L — R) and
this will be heard only when a station
transmitting a stereo multiplex signal
is on the air. When a multicast is on
adjust coils L4 and L5 for the clearest
undistorted sound. (This will not sound
normal, but you will be able to tell
when it is undistorted.) At this point
they are correctly set. If you find more
than one coil position that gives you
clear sound, use the one that gives the
most volume.

Then adjust the separation controls
for best separation. (This is best done
when a station is broadcasting test
tones.) END

RADIO-ELECTRONICS
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Fifth article in a series on re-

lays and how they work

By TOM JASKI

In previous articles we have examined
many types of relays, their circuits and
applications. One important class was
mentioned only briefly — induction re-
lays. In industry, they play an impor-
tant and indispensable role. Induction
relays guard all large power-generating
machinery, virtually all large transmis-
sion lines, large power transformers
and the huge motors of the heavy indus-
tries. You will find them in steel mills,
paper mills, oil refineries and chemical
factories, aluminum plants and a host
of other heavy industrial installations.

Fig. 1 shows the basic construction of
the simplest induction relay. It consists
of a rotating disc, usually aluminum,
which moves between the poles of a
shaded electromagnet and the poles of
a permanent magnet. The forces cre-
ated by the shaded magnet, being out of
phase, tend to rotate the disc because
of the eddy currents and resulting mag-
netic field generated in the disc. The
permanent magnet provides damping.

-3
EXTERNAL CONNECTIONS

Fig. 3—Practical induction relay mag-
net structure. '

DECEMBER, 1961

Fig. 2—A typical induction relay. Note
time scale at top of relay-rotating disc.

If the disc were not restrained by a
spring, it would rotate continuously,
like the disc in the watthour meter in
your home. In an induction relay, the
dise carries the relay contacts. By con-
trolling the amount of rotation required
to make the contacts close and the ro-
tating speed of the disc, we can accu-
rately time the relay. We can also accu-
rately preset the amount of current re-
quired to close the contacts. Generally,
induction relays have a fixed relation-
ship between current and time, most
often an inverse time—current curve.
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The simple relay shown in Fig. 1 has
some odd kind of time-delay curve, and
actual relays are more complicated than
this.

Fig. 2, a typical induction relay, is
only one of many varieties. Induction
relays are specially made for many
functions. They can detect and act on
overcurrent, overvoltage, undervoltage,
over- and underfrequency, differential
currents, phase faults, ground faults,
asynchronism, current direction, cur-
rent balance, temperature and imped-
ance. Special forms discriminate be-
tween faults nearby and faults at a
distance. It is impossible to discuss all
these varieties here, so we will confine
ourselves to representative types.

Induction relays may be single-, two-,
or three-phase units. The type used
depends on the function. If we are con-
cerned about something which may
happen in each phase separately, such
as overcurrent, we use a single-phase
relay. If we need a signal from two or
three phases, as in directional relays
which check the direction in which
power or current is flowing, we use a
polyphase type. On a relay panel you
often see relays mounted in groups of
three. This often, but not always, means

[72]
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time-current
relays.
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that they are all single-phase relays
mounted together for three phases.

In contrast to the simple diagram of
Fig. 1, Fig. 3 shows the more usual
form of induction-relay magnetic cir-
cuit. The main pole has two coils. One
is connected to an external source. The
other is in series with the coils on the
upper poles. This magnetic construction
provides the desirable inverse time—
current curve available in this kind of
relay. Fig. 4 shows some typical curves
of that type. They show that, if the
current applied to the relay is small,
the time for closing is long; if the
current is large, the relay closes fast.
Of course, there is a limit beyond which
no increase of speed can be obtained.
This point lies near the synchronous
speed—the speed at which the disc
would rotate in a fully energized mag-
net structure and without restraints.
Since the disc may rotate over quite
an angle (for precision timing), it may
require too much contact travel. To
avoid this, the contacts are activated
by a geared shaft driven by the disc.
The curves in Fig. 4 are for such a
geared relay.

Kinds of induction relays

The induction principle is also used
in another way. If we provide any
motive force, and make this rotate a
disc which is restrained by a damping
magnet, so that time is consumed in
rotating the dise, the induction in the
disc by the damping magnet delays
the closing of the contacts. Such a
relay is shown in Fig. 5, the Westing-
house type JD timing relay. The motive
power is supplied by the clapper of a
clapper type relay structure which
drives the disc through a rack and
pinion. Thus this relay produces a
delay on both energizing and de-
energizing. Note the time scale on top
of the relay structure. The time is set
by changing the position of the sta-
tionary contacts. Another version, the
ratchet type, has a delay only on
energizing.

Still another type of induction relay
is shown in Fig. 6. This frequency relay
can operate on either an overfrequency
or underfrequency. Its structure is
similar to that in Fig. 3, but it is so
designed that normally there is a cer-
tain phase angle between the upper
and lower poles. At 60 cycles, this phase
difference is enough to provide a torque
for the disc. But when the frequency
changes slightly (as little as 0.1 cycle
at 60 cycles), the phase angle changes
and the disc drops back, opening con-
tacts. This opening of contacts can be
translated by other relays and control
devices into a decreased load on the
generator or a speed increase to correct
the frequency difference.

The frequency of a power system is
extremely important to an industrial
community. If it drops by even a little,
power is lost in motors. Devices (such
as clocks) which depend on synchronism
in the system (to run at a precise rate)
lag.

Another frequently encountered relay
(not an induction type) is the adjust-
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Fig. 5—This timing relay uses indue-
tion principle only for timing function.
Disc is powered through clapper relay.

Fig. 6—Interior of frequencr-sensitive
relay.

Fig. 7—Commaen industrial relay which,
though not an induction type, uses mag-
netie shants to adjust pickup and drop-
out times.

able pickup or dropout general-purpose
unit shown in Fig. 7. These are adjusted
by magnetic shunts that regulate the
pickup power of the coil. Where the
induction timing relay can be set for
delays of as much as 5 seconds (1 or
even 0.5 second are more common),
this relay provides a maximum delay
of 0.17 seecond. A companien relay
which looks almost exactly the same is
sensitive to veltage rather than cur-
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rent, as far as time delay is concerned.

Besides the various time-delay and
special relays, there are many simple
clapper type relays. Induction relays,
because of their construction are nec-
essarily limited in the number and size
of their contacts and, when heavier
currents must be handled, an auxiliary
relay is included in the circuit.

The most common induction relay is
the one whose magnet structure is
shown in Fig. 3. It is a simple over-
current relay, and you can see how it
functions. If the relatively low over-
current persists for very long, the relay
contacts close. If a heavy momentary
overcurrent occurs, the relay contacts
close rapidly. But if the current flue-
tuates, with momentary but moderate
overcurrents, such as might happen in
a machine tool, the relay will do noth-
ing. It is set for whatever momentary
overcurrents are to be tolerated.

A relay that must operate on two or
three phases has several induction
magnet structures on one frame, with
the required number of dises and a
common shaft. But you may find a
strange-looking arrangement with four
rather than three magnet structures.
For example, in a phase-balance relay,
where information of all three phases
is needed, three structures are arranged
to obtain this information. Two of them
are opposed on one disc on the shaft,
and the third is opposed by the fourth,
also on a common disc on the same
shaft. The fourth magnet is inserted
in either of the other two phases. It
simply provides a check (balance) for
the third magnet. Current-balance re-
lays may be built in this manner, or
provided with special coils or a special
magnetic structure in which two coils
oppose each other in terms of magnetic
field.

Relays at work

Next let us see how these relays are
used.

The most common relay application
is the overcurrent relay. This applies
to just about any electrical device, but
particularly power equipment. Fig. 8
shows a simple arrangement of over-
current relays that are set up to protect
a generator against a differential cur-
rent. Note first that the relay is con-
nected through a current transformer.
The current transformers used in
power machinery are usually simply a
single bus (half-turn) surrounded by
a core which carries the secondary
winding. Secondaries are almost always
arranged to provide 5 amperes. Never
leave the secondary of a current trans-
former open on a bus, because extremely
high voltages could be induced in the
windings, ruining the transformer.
When not in use, keep the current
transformer shorted or have some
standard load on it—a resistor or
sometimes a coil.

Note next that currents from these
transformers are arranged in opposi-
tion, so that, if precisely the same
current goes into the winding as comes
out at the other end, nothing happens.
But if there is a difference in the cur-
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rent at the two ends of the winding,
something is bound to be wrong and
the relay trips. To protect the generator
completely against differential faults,
three such relays would be needed.
Current from one current transformer
obviously would protect only one phase
against overcurrent.

More common for differential protec-
tion is a special differential relay. The
circuit for one of these is shown in
Fig. 9.

A current transformer can be used
for more than one relay. A single one
often supplies current to a number of
relays or meters. However, for the
sake of accuracy, meter current trans-
formers are usuvally kept separate, and
vou might see several current trans-
formers per phase. If you take a close
look the next time you pass a reason-
ably large substation structure, you
may see current transformers mounted
on it.

Often current transformers alone
cannot do the trick and we need infor-
mation about voltage. Since power
equipment almost always operates at
high voltages (2,300 volts and up),
special units called voltage transformers
or potential transformers are needed
for the voltage information. Potential
transformers are practically always
built to produce 120 volts. Sometimes
the potential transformer is called a
control transformer. This name sticks
if it is used for relays only.

A normal system load is inductive to
a certain extent, and the voltage leads
the current. (We say the system has
a power factor of less than 1.) This
can easily be distinguished from a
situation where the current leads the
voltage. This would be a capacitive
load, one that would return power
rather than absorb it. In the case of
a generator, this must be avoided. A
relay that depends on a phase difference
in its magnetic structure can easily be
designed to take advantage of such a
phase sensitivity, and this is done for
the power-directional relays.

This situation is illustrated in Fig.
10. Here a power-directional relay is
connected to a generator. Of course, it
will need the appropriate current and
potential transformer. Note that the
potential transformer need be only a
two-phase one for the three-phase
situation. The transformer will pro-
duce a voltage in accordance with what
happens on three phases anyway. This
is called an open-delta connection. Note
also that, since voltage and current are
operating a directional relay, the proper
connection of the transformers is impor-
tant. A reversal of one would make the
relay function oppositely.

Large and important (and expensive)
generators are protected against more
than just overcurrent, differential and
power direction. Usually such problems
as frequency, over- and undervoltage,
loss of field, lack of synchronism with
the system, temperature rise and others
are handled by relays. So are current
and phase balance, grounding and other
kinds of possible troubles. Transmis-
sion-line terminals, which usually con-
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Fig. 10—Directional and overcurrent
protection for a gencrator. Again, only
one phase is shown.

sist of large power transformers or at
least bus systems, are protected against
faults such as phase shorts, grounds,
surges and open lines. All these faults
activate the relays, which then trip
large circuit breakers. The cirecuit
breakers in turn very rapidly (within
3 cycles) take a generator off the line
or isolate a section of transmission line,
or whatever is required to protect
equipment, system and consumer.

What about electronics?
Because many of the functions re-
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quired of induction relays can readily
he performed electronically, one would
expect electronics to have taken over
a large portion of the work of induc-
tion and other protective relays. This
is not so. First, induction relays are
older than electronics. Second, they have
been on the job for many years with
complete satisfaction. In other words,
they are reliable and have proven them-
selves thoroughly. Third, in many places
it would be difficult to coordinate a new
electronic relay with existing ones.
Finally, most induction relays function
for many years without any attention.
They arve virtually maintenance-free.
Electronics, before the advent of the
transistor, was certainly not to be
trusted over many years without atten-
tion. There were always filament burn-
outs, etc. Now that transistors are an
important factor we may see a change
in the picture.

Certain functions have been entrusted
to electronics in modern relays. There
are now phase-comparison relays which
use coincidence tubes, frequency-control
relays which use tuned circuits and
magnetic amplifiers, and some imped-
ance-sensing relays. But the main stum-
bling block for many years has been
cost. To match the accuracy and reli-
ability of magnetic relays, electronic
units would be much more expensive.
The simpler the magnetic relay, the
less economically feasible it is to re-
place it with electronics. Very complex
relays may be the first ones replaced.

But there is continuous impetus for
electronification. Many relays are now
used with carrier systems. These may
be either wire type carriers which use
the power line for signal transmission,
or microwave radio carriers. Increasing
numbers of remote controls in the
power-generating industry are being
handled by microwave carrier. Nat-
urally, if the control of large systems
can be entrusted to electronic trans-
mission, objections to reliability begin
to fade drastically. Power engineers
are necessarily conservative. Codes,
rules, regulations and general practice
in the power industry have made them
so because of the heavy responsibilities
to the industry they serve. Reluctance
to replace something tried and true
with something new and comparatively
unproven is only natural. END

Uhm—Don’t you think that’s overdoing
it just a bit?
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REVERBERATION
ENHANCES YOUR HI-FI AUDIO

Adds that concert-hall feeling to your records

By ROBERT F. SCOTT

TECHNICAL EDITOR

AROUND THE MIDDLE OF 1960, SEVERAL
manufacturers of packaged audio
equipment began featuring reverbera-
tion or controlled echo effect in some of
their models. Now, a number of manu-
facturers are distributing reverberation
units that can be added to existing audio
systems.

Basically, reverberation is produced
by passing a part of the program signal
through a delay line and then mixing it
electronically or acoustically with the
undelayed signal.

Some manufacturers, musicians and
hi-fi purists consider reverb units short-
lived distortion-producing gimmicks.
Others point out that artificial rever-
beration is used by all major recording
studios (for pop records) and that
many listeners find that adding a vari-
able amount of reverberation enhances
the overall sound. No matter which side
of the question you take, these add-on
reverb units and those used in RCA,
Philco, Hoffman, Motorola and other
hi-fi systems will have to be installed
and serviced. They exist, in fair quan-
tities, and continue to be sold in greater
numbers than one might imagine.

Add-on reverberation units are of two
basic types. Utah, Calbest, Heath, La-
fayette and Radio Shack tap off a part
of the program signal from the voice-
coil terminals of the radio, phonograph
or hi-fi system and use a separate am-
plifier and speaker to reproduce the
delayed signal. They are described in
this article.

The second type, which includes the
CBS, Fisher, Knight and Sargent-
Rayment devices, has the delay ecir-
cuitry shunted across a section of the
signal path in the audio system. A por-
tion of the program signal is tapped
off, passed through the delay line and
then mixed with the undelayed signal
in a following stage. A variable control
sets the amount of delayed signal fed to
the mixer to control the reverberation
effect. These units will be covered in
a following article.

Why add reverberation?

When listening to a recording of a
favorite selection, we can’t help noticing
that it doesn’t sound exactly like the
same group performing live at Sym-
phony Hall or in an intimate night club.
We have also noticed that a group will
sound different out of doors in the
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Hollywood Bowl, Lewisohn Stadium or
at Newport from performance in a con-
cert hall.

At a live performance we hear the
original undistorted sounds “flavored”
milliseconds later by multiple reflec-
tions from walls, ceiling and other sur-
faces at various distances from our
ears. These reflections continue to
bounce around the hall and back to our
ears for a noticeable period after the
original sound has stopped. This de-
layed reflection of the original sound is
reverberation or echo. Variations in
reverberation characteristics can cause
the same performers to sound different
in different locations.

The amount of reverberation we hear
depends on the volume level of the orig-
inal sound and on the hall acoustics.
The duration of the reverberation is the
time it takes to drop below the noise
level or threshold of hearing. If a par-
ticular passage or note is loud, it takes
longer for the reverberation to die away
than when it is played at a lower level.

Thus, a concert hall with acoustics best
suited for band performances might
be unsatisfactory for chamber-music
groups that usually play softly.

Reverberation gives dimension to
sounds that we hear and enables us to
visualize the size of a room, even when
blindfolded. I'or years, performers and
recording engineers have known that a
certain amount of reverberation en-
hances a performance or recording.
When a recording is made in a location
with little or no reverberation, they
have added artificial reverberation to
enhance the reproduction.

Whether or not a recording sounds
like the original depends largely on the
acoustics of your listening area. If the
room is small and sound is absorbed by
drapes, rugs and furniture, you may
need the additional controlled rever-
beration available from these new units
to give you concert-hall realism.

How reverberation units work

To provide reverberation we must

LAMINATED CORE

Fig. 1-b—A closeup view of input transducer.
Fig. 1-c—Rotor detail. It turns like a D’Arsonval meter armature.

www.americanradiohistorv.com

RADIO-ELECTRONICS


www.americanradiohistory.com

12BH7-A
MIXER-DRIVER
AMPL

HIGH INPUT

st

STANDARD
POWER

™~

%

ve-7687

szgs_ u&r_ VOLUME
\\\\\\\\\\\\l
| ' 5
220K
! ﬁ\\\\\\\\\\\ ! owiEs ¢

LLT—__J

HIGH INPUT

Fig. 2—Circuit of the Utah RVB-1
system.

delay, in varying amounts, some of the
sound reaching the ear. In the units to
be described, a coil spring is used as
the delay line. A driving transducer,
fed with a portion of the audio signal,
vibrates the spring at one end. This
signal travels down the spring to a
pickup and is reflected to the other end
of the spring. It then dances back and
forth, decaying as it goes, between the
ends of the spring, producing delayed
complex electrical images of the orig-
inal sounds in the output of the pickup.
The stronger the driving signal, the
longer the spring vibrates and the
longer the overall delay.

Signals from the pickup are repro-
duced in a separate amplifier and
speaker system or fed back into the
existing audio system to be reproduced
as reverberation along with the original
sounds. Reverberation is most effective
at mid-range frequencies so electronic
circuits immediately before and after
the delay line have response limited to
the approximate range of 200 to 4,000
cycles.

Two basic types of delay lines are
being used. One is made by Hammond
Organ Co. and the other by CBS Elec-
tronics. The Hammond reverberation
device is used in all reverb units except
the CBS. It consists of two coil-spring
delay lines designed for delays of ap-
proximately 28 and 87 milliseconds.
Each delay line consists of two springs
wound in opposite directions and joined
together at the center (Fig. 1-a).
(Winding the springs in opposite di-
rections minimizes the effects of ex-
ternal vibrations and reduces the tend-
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reverberation

ency to unwind over a period of time.)

The ends of the delay lines are fas-
tened to rotors of torsional type elec-
tromagnetic transducers (Fig. 1-b).
The ferrite cores are magnetized cross-
wise so they twist in the varying mag-
netic field developed by the driving coil.
The transducer at one end is the driver,
and the other is the pickup. The signal
fed to the driver coil causes the rotor
to twist back and forth like the arma-
ture of a D’Arsonval meter (Fig. 1-¢).
The direction and amplitude of the
rotor’s motion are in proportion to the
direction and amplitude of the signal
in the coil.

The twist applied by the driver’s
rotor travels down the spring to the
pickup rotor, which induces a delayed
replica of the driver voltage in the
pickup coil. This process is repeated a
number of times for each initial signal
fed to the driver. Thus, when the pick-
up’s output is reproduced, the result is
a complex of signals of different time
delays and amplitudes that simulates the
acoustics of a concert hall.

Speaker type add-on units

Fig. 2 is the schematic of the Utah
RVB-1 reverberation system. The La-
fayette SK-204 and Radio Shack (cata-
log No. K31CX543) are similar in cir-
cuitry and appearance. The inputs to
the reverberation amplifier are econ-
nected across the speaker terminals in
the existing audio system. The STAND-
ARD POWER inputs are used for stereo
amplifiers delivering up to 30 watts
per channel. The HIGH INPUT jacks are

PREAMP"ZN408\\

—10.2V |2v

66.3V TO PILOT A HTRS

for amplifiers with more than 30 watts
per channel.

In a monaural system, either the
right or left input cable is connected
across the voice-coil terminals. The
input signal is amplified and fed to the
driver transducer of a Hammond rever-
beration unit. The output of the delay
line is passed through a three-stage
7687-6V6-GT amplifier to a built-in
speaker. ‘

When the RVB-1 is used with a stereo
system, the input terminals are bridged
across the right- and left-channel
speaker terminals. The signals are
mixed in the common plate circuits of
the 12BH7-A. From there on, the signal
is delayed and reproduced as in a
monaural setup. The reverberation
speaker acts as a phantom center chan-
nel in a stereo installation.

The RVB-1 reverberation amplifier
and 8-inch PM speaker are in a 10 x 20
x 10-3/16-inch finished bookshelf type
enclosure. Power output is 3 watts. The
RVB-1 comes with two 15-foot cables
with phono plugs on one end and
stripped and tinned at the other.

A transistor unit

The Calbest 603-T Reverb-O-Plex
reverberation unit is transistorized as
shown in Fig. 8. Signals from the
speakers in a stereo system are fed
through 100-ohm decoupling resistors
and mixed (A + B) in the 2,500-ohm
REVERB CONTROL. The signal is then de-
layed and fed through a three-stage
amplifier to the buiit-in speaker.

Ordinary monaural radios and ampli-
fiers with 8-ohm speakers may not pro-
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Fig. 3-—This transistor unit makes up the clectronies in the Calbest Reverb-O-

Plex unit.
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vide enough drive voltage for these add-
on systems, so the right and left input
circuits must be paralleled across a 3-
ohm speaker system.

Heath GD-6I

This reverberation system (Fig. 4)
is similar in circuitry and operation to
the Utah system. Extra features are
two more stages of voltage amplifica-
tion and an input level control. Its fre-

quency response is 3 db from 200 to
4,000 cycles with less than 2% har-
monic distortion at 3 watts output. It
requires a 250-mv input for a 3-watt
output. Reverberation decay time is
approximately 2 seconds at 300 cycles.
The GD-61 is supplied completely as-
sembled and wired with amplifier, Ham-
mond delay line and 8-inch mid-range
speaker in 111% x 23 x 1134-inch book-
shelf type enclosure.

By

SERVICE BENCHES

Your Managing Editor inspects the setup on the third bench
(foreground). At fourth bench is Peter Mumola, son of proprie-
tor and head of a loeal short-wave club; behind him Ernest
Mumola, and, at the rear, veteran radio repairman Chris De

Loura.

THE SERVICE BENCII IS THE TECHNICIAN'S
most important piece of equipment. As
such, it has become pretty well stand-
ardized, and service benches differ very
little from one end of the country to the
other. Service bench design has appar-
ently come pretty close to perfection.

This opinion is not shared by Ernest
Mumola, proprietor of Manhattan Tele-
vision Co. of New York City. His bench
is not, in fact, a bench at all, but a
series of nine, individual benches, set
end-on to the wall. Each small bench
is 2 feet wide and extends 4 feet out
from the wall, large enough to accom-
modate the largest TV chassis.

Each of the small benches has its
own outlets, and a convenient number
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THOUGHT

In a stereo installation, leads from
the left-channel speaker are connected
across R1 (between terminals A and
coM) and the leads from the right-
channel speaker connect across termi-
nals B and coM. The signals to terminals
A and B must be in phase for proper
operation of the system. For mono,
terminals A and B are strapped together
and signal leads connected to A and
either of the two com terminals. END

FRED SHUNAMAN

MANAGING EDITOR

NEW

IN

of them are supplied with tools. The
larger service instruments are shared
by all benches, and are kept on the
shelf that runs along the wall.

One advantage of this setup will
jump out at every technician. When it
is necessary to postpone work on a set
for any reason, it can be left right
where it is and the technician can work
on the next set on another bench. Test
equipment can be left clipped into the
circuit if it is not needed elsewhere.

Other advantages are not so obvious
but none the less real. The technician
is not interfered with by the man in the
next working position. There is a cer-
tain privacy that helps concentration
and makes for better work. There is less

www.americanradiohistorv.com

danger, if the technician steps back
from the bench, of colliding with some-
one carrying a chassis down the aisle.
Since each technician is facing front, a
customer is seen entering the store im-
mediately, even though there may be
only one man in the shop.

This “bench” appears unique, but
may not be the only one of its kind.
There may even be other unorthodox
and efficient variations in service
benches (or other features of shop
equipment, technique or management)
that might give the alert technician
some useful ideas. If you know of any,
tell us about them. RADIO-ELECTRONICS
will pay good rates for usable articles
or short descriptions. END
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BANANA TUBE IS COLO

R
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New picture tube for color TV combines mechanical and optical scanning systems

By ERIC LESLIE

A NEW TYPE OF COLOR TV TUBE HAS BEEN
developed by scientists of the British
Mullard Co., in cooperation with Dutch
Philips. It combines a number of fea-
tures that have been used in widely
different types of television display
devices. Although cylindrical instead
of flat, it has the gun mounted parallel
with the “face” of the tube (if this tube

FOQUS coiL pHQSPHOB\STRIPES

against a mirror shaped to correct
picture distortion caused by the screen
and lens system, and to produce a
virtual image that appears to be some
distance behind the mirror, and there-
fore larger (Fig. 8). The tube is light-
proof except for the cylindrical lenses.
Thus the projection is not diluted by
other light on the mirror, as would be
the case if the beam were projected on
a light screen.
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can be said to have a face) and bends
the beam to strike the phosphor at the
desired point. It uses the “virtual
image” principle introduced in the
Philco battery TV (RaADIO-ELECTRONICS,
August, 1960). It goes far back his-
torically in two important details—it
uses mechanical scanning in the ver-
tical sweep, and it uses optical lenses,
which go back to the de Forest TV sets
of the early ’30’s.

The new tube is called the “banana,”
partly to follow the tradition of the
Philco “apple” and partly because of
its shape. The gun is mounted at one
end and a special yoke or “bowing
magnet” produces the horizontal sweep
(Fig. 1). The screen is a narrow strip
Y% inch wide and 16 inches long, com-
posed of three color stripes, as shown in
Fig. 2. The beam is wobbled up and
down, as in the Lawrence tube, for the
desired color.

From here, the action is different
from that of any previous color tube.
The device becomes a special kind of
projection tube. Light from the
phosphors strikes a rod like cylindrical
lens mounted on a drum which runs
the length of the tube, and is projected
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ELECTRON BEAM TRAJECTORIES

Fig. 1-—Basic diagram of the tube. Spot-wobble coils, not
shown, direct the beam to the proper phosphor.

td
|

PATH OF SPOT

1,000 rpm for the standard British
50 fields per second. The drum is gov-
erned by a control not unlike the afec in
ordinary TV sync systems.

The tube uses quite a bit of power—
3 ma at 25 kv. That is the reason for
the heat-dissipating films shown in
Fig. 3. Brightness of 40 foot-lamberts
is claimed.

The research team that developed
the tube is careful to point out that it

HORIZONTAL SCAN
—_—

LESS THAN
- | MAX WIDTH
FOR | LINE

BLUE PHOSPHOR

|
WIDTH OF PICTURE =

BOWING MAGNET +
14 inch wide and

Three lenses are used. When the first
reaches the bottom of the screen, the
second starts to scan from the top.
The lenses are mounted on a drum that
encircles the tube and turns at about

VIRTUAL-IMAGE PLANE

o
DRUM ROTATION

Fig. 2—Color phosphor layout. Total stripe width is about

16 inches long.

is still a long way from commercializa-
tion, and that work will still have to be
done on it before it can be determined
whether it will be a serious rival of
other color TV tubes. END

LINE NEAR
TOP of ]
CTURE ) -

CYLINDRICAL LENSES

—BLACK SURFACE

HEAT-RADIATING FIN

PHOSPHOR STRIPES

Fig. 3—End view shows rotating drum that surrounds the tube. This drum ecar-

ries three lenses.
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TRANSISTOR

By JAMES R. SPENCER

HAVE YOU THOUGHT OF ENTERING THE
challenging field of transistor circuitry,
only to be discouraged by the thousands
of types on the market today? Have you
scanned the ads and sorted through
stacks of manufacturers’ spec sheets
looking for just the right low-cost
transistor for your circuit? Are transis-
tors available that can give you needed
watts of audio power? Are high-fre-
quency transistors all high-priced? If
these are your problems, “Transistor
Roundup” will help you find the right
transistor, at the right price.

The directory distills over 2,000 man-
ufacturers’ transistor  specification
sheets into a listing of about 500
readily available low-cost transistors.
Availability was the first consideration
in compiling the list. All the transistors
listed are in stock at most large elec-
tronics parts stores or can be ordered
from large electronic parts mail-order
houses. Price was the second considera-
tion. Only transistors costing $5 or less
are included. Bound by these two limi-
tations, each transistor included was
selected to provide the widest possible
range of types, operating characteris-
tics and case styles. Audio-frequency
transistors included range from the
microminiature low-noise hearing-aid
amplifier 2N207 to the massive 2N1554
power amplifier. For radio-frequency
applications, transistors are listed which
operate from 455 ke (2N94) to 250 mc
(2N588). For industrial control appli-
cations, a wide range of switching tran-
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sistors has been included.
Type No.—Transistors are listed nu-
merically according to their Electronic
Industries Association (EIA) registra-
tion number. For some type numbers,
A and B types are indicated as also
being available. They usually have more
closely controlled electrical character-
istics and are generally more expensive
than the price indicated in the third
column. A “” following the type num-
ber indicates the transistor is consid-
ered obsolete and not recommended for
new equipment design.
Mfr.—The manufacturers are coded
numerically according to the following
list. Where more than one manufae-
turer is given for a particular type
number, the first one listed is known to
offer the specific transistor in the price
range indicated in the next column. The
remaining manufacturers may or may
not offer it at the same price.
Code Number

1 Bendix Aviation Corp.

CBS Electronics

3 Clevite Transistor Products

4 Delco Radio Div.,, GMC

5 General Electric Co.
[ General Transistor Corp.
7
8
9

Manufacturer

Industro Transistor Corp.
Motorola Inc.

Philco Corp.
10 Radio Corp. of America
1 Raytheon Co.
12 Sprague Electric Co.
13 Sylvania Electric Products, Inc.
14 Tung-Sol Electric Co.
15 Texas Instruments Inc.

Price—Because of regional and other
variances, exact price is not quoted; the

ONNECTED TO CASE

OB

type number is indicated in one of three
price ranges: *under 1, **from $1.01 to
$2.50 and ***from $2.51 to $5.

Type—To indicate Dbiasing require-
ments, the type, n-p-n, or p-n-p, is given.
N-p-n transistors require negative bias
on the emitter and positive bias on the
collector with respect to the base. P-n-p
transistors require positive bias on the
emitter, negative bias on collector.
Typical Application—This column
should be self-explanatory. Typical uses
such as af amplifier, oscillator, driver,
rf converter, mixer, if amplifier and
many others are suggested.

Case—The numbers in this column
refer to the transistor case silhouettes
which are shown about aectual size.
Base—The letters in this column refer
to the basing diagrams. Many manu-
facturers connect one or another of the
leads to the case structure, so the indi-
vidual transistor specification sheet
should be referred to before connecting
the transistor into a circuit, especially
for base diagrams B, G and H.

Max  Ratings—Three pertinent maxi-
mum ratings are given for each transis-
tor: Vor, the maximum ecollector-to-
base dc voltage in volts; I¢, the maxi.
mum de collector current in milliamps,
or amps where noted; and the maximum
collector dissipation in milliwatts, or
watts where noted. These maximum
ratings are absolute values which, if
exceeded, will cause permanent damage
to the transistor.

hie or hee—he. is the small-signal ac
forward-current transfer ratio. hgw
is the de forward-current transfer ratio.
In more common terms, they represent
ac or de gain. Typical values are given
wherever possible.

Alpha Cutoff Frequency—This 1is the
frequency at which alpha (short-cireuit
emitter-to-collector current gain) is
0.707 of its low-frequency value.

RED LINEi

COLLECTOR-BLACK LEAD
EMITTER-RED LEAD
BASE-WHITE LEAD

£
connscreo TOCASE 8
L
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( CONNECTED TO CASE
E
B E B
FOR FOR
case © CASE ©
29 o 28 P

Outline drawings.
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By DELLROYE D. DARLING*

ANTI-CHATTER

CAPACITORS

To keep plate relays quiet . . . use a capacitor, a re-

sistor or a combination o/ both

ings to many people. But to an indus-

trial electronic technician, it means
only one thing: “Some relay is buzzing
like crazy; it seems to be pulled in,
but the load is not receiving normal
power.”

How do we cure the situation? Hook
a capacitor across the relay coil! Like
the solutions to a lot of other problems,
this one sounds suspiciously simple,
and it is.

First, let’s figure out why the relay
chatters. Fig. 1 shows the circuit of a
simple on-off type of electronic timer
that might be used for life-testing re-
lays, solenoid valves, etc. Relays in this
circuit are used in the same way as in
many common industrial circuits. RY1
and RY2 are connected in the anode
(plate) circuits of thyratron tubes.
Each relay has a capacitor-resistor cir-
cuit across its coil.

The timing circuit is a little unusual
because of the placement of the timing
capacitors, and exactly how they charge
may not be apparent. On negative half
cycles the grid end of these capacitors
is charged negatively through grid-
cathode conduction in the thyratron
from the upper side of the line (Fig. 1,
from point A via the ac relay coil to
cathode and thence to grid). The cur-
rent drawn to charge these capacitors
is very small and does not energize
RY3.

RY1 and RY2 require protection

THE word “chatter” has many mean-

*Director, industrial electronies, Radio Elec-
tronie Television Schools, Detroit 26, Mich.

ﬂ_

CONDUCTS ON
THESE HALF
CYCLES
ONLY

Fig. 2-a—With no anti-chatter network, current flows through
coil only when A is positive, because of tube’s rectifying
action. h—Waveform across relay coil with no chatter protec-
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against chatter because they are being
energized by the plate current of elec-
tron tubes.

The plate supply for thyratrons V1
and V2 is raw ac from the line. This is
common practice in industrial gas-tube
circuits. Although we might not think
of it right off, C1 and V2 are actually
rectifiers, since they can pass current
only when their plates are positive with
respect to their cathodes. That means
that RY1 and RY2 have current flow-
ing through them only when line A is
positive, unless we arrange some other
supply (Fig. 2).

Filter the ripple

Since we apply pulsating dc to the
relay coils, though we would prefer
smooth de, why not filter the ripple, as
we do in a radio or TV power supply?
That is just what has been done here.
An electrolytic capacitor is connected
across each relay coil to store energy

when the tube conducts, and release it
to keep the relay pulled in when the
line polarity keeps the tube from
conducting.

But why the 100-ohm resistor in
series with the capacitor? It serves the
same purpose as the surge resistor in
a radio or television power supply.

At the time the thyratron begins to
fire (conduct), the capacitor across the
relay coil is completely discharged. Like
any other capacitor in this condition, it
represents almost zero impedance be-
tween the thyratron plate and line A.
If we leave the thyratron connected
across the line for even an instant with
no impedance in series to limit current
flow, the tube will certainly be damaged.
The 100-ohm resistor limits plate cur-
rent until the capacitor begins to
charge. (The resistance used here is
not critical, and 100 ohms is a common
value.)

A ANTI- CHATTER CKT QY To CONT'TO'-'-ED CKT ANTI-CHATTER CKT A
1
| , = \o—] == 1
I /pa +
150V

~
66.3V

c =

™
TIMING CAP

17V AC

TIMING CAP

Fig. 1—Simple on—off timer circuit using thyratrons. Anli-chatter circuits are

enclosed in dashed lines.

CAPACITOR
DISCHARGES TO
KEEP RELAY
PULLED IN

P~

NO CURRENT
TO RELAY ON
b THIS HALF-CYCLE

network.
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tion. c—Anti-chaiter capacitor keeps current flowing during
“off” half-cycles. d—Waveform across relay with anti-chatier
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How much capacitance should we
use? We ecan be very scientific and
calculate the time constant of the capac-
itor across the resistance of the relay
coil, but the trouble is that the amount
of current required to keep the relay
pulled in varies, even between relays
that are supposed to be identical.
Because of this, even design engineers
usually “cut and try” or call on pre-
vious experience. Use a value that just
stops the chatter; too large a capacitor
may hold the relay in after it is sup-
posed to fall out, which will slow the
response of the circuit.

Sometimes a smaller value of capac-
itance will stop chatter better than a
large one. This happens because when
we hit the right value of capacitance
to make the inductance of the relay
coil resonate at the supply frequency
(60 cycles), quite a large current
circulates in the relay coil-capacitor
circuit, just as in any other resonant
circuit. This “resonant” current does a
fine job of keeping the relay pulled in
(Fig. 3).

Use a resistor

Another way to prevent chatter,
commonly used with small ac-type re-
lays, is to connect just a resistance
across the coil. At first this looks pretty
strange, since a resistance is just about
opposite to a capacitor in action.

The relay coil is an inductance, and
we know that a collapsing magnetic
field (like the one we have in the core
of the relay when the tube stops con-
ducting) releases quite a lot of energy.
The trouble is, with just the relay coil
in the tube’s plate circuit, there is no
complete circuit for the inductive cur-
rent to flow through, and this energy is
wasted.

If we connect a suitable resistance
across the coil, the inductive current
from the coil can keep flowing on the
tube’'s “off” half-cycle and keep the
relay pulled in to prevent chatter.
About 2,000 ohms is a common value
for this resistor. Too large a value does
not stop the chatter, while a too-small
resistance causes the tube to draw too

A T 7
éR P
‘ RELAY coll
| D
AC SUPPLY
THYRATRON
B

Fig. 3—Sometimes a simple resistance
connected across a relay coil can stop
relay chatter,

much plate current and
trouble.

Now, let’s go back to Fig. 1. How
come the 117-volt ac relay (RY3)
doesn’t need anti-chatter protection?
When it is energized, it’s connected
right across the ac supply line; it
receives full-cycle ac, and it won’t
chatter anyway. END

may cause
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WHATS YOUR ()

it's stumper time again. Here are three little beauties that will give you a run for
the money. They may look simple, but double-check your answers before you say
you've solved them. For those that get stuck, or think that it just can't be done, see
the answers next month. If you've got an interesting or unusual answer send it to us.
We are getting so many letters we can't answer individual ones, but we'll print the
more interesting solutions (the ones the original authors never thought of). Also,
we're in the market for puzzlers and will pay $10 and up for each one accepted.
Write to EQ Editor, Radio-Electronics, 154 West 14 St., New York, N. Y.

What’s The Sync Trouble?

The Emerson TV had no sync. Using
his scope, the technician found no syne
on the plate of 5U8 (see schematic).
Video to the grid was normal. Using a
vtvm, he found a negative 12 volts on
the grid, due to grid rectification, when
the set was tuned to a station. Off-sta-
tion the grid voltage dropped to —3.
Next he measured the plate voltage and
found it to be 60—on station or off!
The tube was good and the socket was

1725U8

SYNCSEP Ol 7O SYNC AMPL
e 1ORIC

270puf

FROM -02 15k
VidEo !
1DEC ™ |5 omEG
AMPL
%470K +

OK. You have the facts—what’s the
trouble?—Wayne Lemons

Correct Switching

The life of the high-intensity lamp
shown below is reduced to 30 seconds if
external air cooling is not provided. It
is therefore necessary to assure that the
blower is always the first to be turned
on and the last to be turned off.
Given:

2 stdp switches

1 blower with stepdown trans-
former

1 high-intensity lamp with step-
down transformer

1 117-vac power cord

Wire the five basic components so that
no matter which of the two switches
is activated first, the blower will be
turned on first and also, no matter
which of the two switches is deactivated

17 vV AC

T3 -

IR
=% 30>

first, the blower will be the last to be
turned off.—Max J. Fuchs

The Infinite Black Box

With the Black Box and external ve-
sistors shown in the drawing, an ohm-
meter connected between terminals A
and B reads infinite resistance. What
active circuit is in the box?—Richard
L. Koeller

www.americanradiohistorv.com
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ELECTRONIC SHOOTING GALLERY

Practice shooting at home—with a light beam

By R. E. PITTET, JR.

MANY TYPES OF SHOOTING GALLERIES
use a light beam, photocell and relay.
Most require a target connected to a
117-volt ac outlet. This restricts target
placement and presents a possible shock
hazard. This shooting gallery avoids
these two disadvantages by featuring
a transistorized portable, battery-
operated target mechanism.

The gun is an inexpensive plastic

fits into a hole on the target. As you
have probably guessed, this is the bull’s-
eye and a 23%-inch focal-length lens
is mounted here.

Construction details

Obtain a small plastic pistol and
assemble the optical system. Use some
fast-drying cement to mount a 34-inch-
diameter 2-inch focal-length lens on the
end of a 3% x 3l%-inch aluminum or

I0FT

2-1/2" APPROX l L ____loF ——
“—_—' = © (NOT TO SCALE) ‘

3-172"

J SPOT OF LIGHT ON WALL

i s il ¥ N—— -
N

e

Fig. 1-—Optical assembly for the pistol.

water pistol modified to hold the switch
mechanism coupled to its trigger, the
light bulb and a simple optical system.
Its power supply is external. The gun
fires a bullet of light of short duration,
so the shooter can’t move the light beam
onto the bull’s-eye after pulling the
trigger. Hits are registered by a flash
of light from a small indicator lamp
mounted on the target or a bell or
buzzer.

The target is compact. Its working
components are mounted on a 2% x 21, -
inch piece of perforated phenolic board.
Just below the board is a 7%-inch diam-
eter black cardboard tube 2% inches
long. A B-2M photocell is fastened to
the back of the tube. The other end

The clectrical assembly mounted in the pistol.

50

plastic strip. Then place a lighted lamp
on the other end of the strip. Point the
assembly toward a wall about 10 feet
away and move the lamp back and forth
until it focuses sharply on the wall.
Fasten the lamp holder in place at this
point (Fig. 1).

N°47 (6.3V)

Now paint the assembly and the wa-
ter pistol’s interior with a flat black
paint. When dry, mount it in the gun.
With the lamp lit, mount some plastic
sights on the top of the barrel and line
them up with the beam of light focused
on a surface some 10 feet distant. If
this is done accurately, target shooting
will be very realistic and become a game
that requires real skill.

The next step is to couple a single-
pole double-throw switching arrange-
ment to the trigger (Fig. 2). A good
way to build this is with three small
strips of brass. Solder the leads to the
brass strips and then glue the strips to
the inside of the plastic pistol so the
pistol trigger will move the center strip
from contact with one strip to contact
with the other. When this is set up,
reassemble the gun and connect the
leads from the switch through a cable
to the battery-capacitor arrangement
as in Fig. 2.

The target also has an optical sys-
tem, mounted in a cardboard tube. To
determine the proper distance between
the lens and the B-2M photocell, hold
the lens and focus the light from a

Fig. 2—Wiring diagram for the pistol.

TRIGGER SWITCH

N S
==
= ¥ ]
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cABLE l ay ™ 30?,0’“

&
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Lamp, 6.3 volts, No. 47

Battery, 14 volts (two 5-volt mercury batteries, and
one 4-volt battery in series)

Switch, see text for instructions

Capacitor, 3000 uf, 15 volts

Aluminum or plastic strip, % x 3'2 x 1/16 inch

Plastic pistol

Lens (Edmund Sciertific Co., Barrington, N. J., be-
ginners lens kit No. 2)

Pistol power supply is external, It is made up of 3 mercury
batteries and a high-value electrolytic capacitor.

RADIO-ELECTRONICS
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Close-up of the target. Lens is mounted in the bullseve.

B-2M([F— -

=
Fig. 3—Simple optical assembly wused
at the target.

P AN B-2M

INDICATOR
V2 | amP

1
{igf / %imu
RY 0
~—
| | N.C.:___

g
sf .
—& 9V BATT 6+

Fig. 4—Target circuit uses two transis-
lors.

Photocell, B-2M (International Rectifier)

Transistors, p-n-p {almost any type)

Relay, Sigma 4F

Diode, 1N34

Switch, spst toggle

Battery, 9 volts

Lens (Edmund Scientific Co,, Barrington, N. J,, be-
ginners lens kit No. 2) (One kit will supply all
lenses for this project.)

Cardboard tube, 74-inch diameter, 23 inches long

bright window or ceiling lamp on a

piece of white paper. At the proper

focus point, you will see an image of

the window or lamp on the paper.

Measure the distance between the lens

and paper at this point. This distance

is used when setting up the target

optical system (Fig. 3).

The direct-coupled transistor ampli-
fier requires no resistors or capacitors.
The diode is inserted only to prevent the
collapsing field built up by the relay
winding from injuring the transistors.
I used some 29-cent p-n-p bargain-base-
ment transistors and almost any p-n-p
units will work (Fig. 4).

Unlike most photoelectric circuits,
this one draws current when idle and
cuts off when light strikes the photocell.
But since current drain is only 2 ma,
the batteries last quite a while.

DECEMBER, 1961

indicate hits.

Set the target relay to pull in at
about 1.4 ma and release at 0.8 ma.
Some trial adjustments will be neces-
sary before the target responds prop-
erly. However, once it is set, you should
have no further trouble.

Final comments

Once the unit is set up, there is little
that can go wrong. It will work at
distances up to 15 feet, although the
pistol must be kept steady.

The battery which powers the tran-

Electronic portion of the target. This one uses a bell to

sistor amplifier also powers the target-
hit indicator. To prolong battery life,
it is best to use separate batteries to
power the indicator—a small one for the
transistor circuit and a large one for
the indicator.

Although the battery voltage for the
lamp in the pistol is twice the lamp
rating, don’t worry. The capacitor dis-
charges rapidly and peak voltage is
maintained for only a very brief instant
each time the trigger is pulled.

Good shooting! END

Snow in the IF?

YES, IT CAN HAPPEN HERE. WE USUALLY
think of snow as a tuner trouble, but an
if can be the culprit. I learned this
dramatically from a Phileo chassis
11N51. The picture was fair, but the
customer complained of snow. He said
it had been that way since it was new.

We checked the tuner age. It was
about 4 volts negative. We tried by-
passing the antenna transformer with
a small capacitor. The age did not in-
crease. We grounded the age to the
tuner. The picture overloaded and
began to bend—but it was still snowy!
This was our first clue that we must
have overloading in the if’s. Next we
tried a quick check with a vtvm at the
if age terminal. The if age was zero!

We measured the age line with an
ohmmeter. There was a 3,000-ohm short
going back toward the first if stage. A
look at the schematic showed that the
age voltage was fed only to the first
if stage directly. The resistance to
ground on the C9 side of R13 was about
2,000 ohms. Capacitor C9, V(C3, VC4,
VC2, VC1 or C5 could be leaky. We
opened the circuit between X7 and X6.
The short was in the tuner direction,
but none of the remaining capacitors
were leaky!

www.americanradiohistorv.com

What was the trouble? Evidently
when the set was manufactured, the
cable from the tuner had been heated
fairly hot and a carbon (or chemical)
trail had been deposited across its ter-
minals, leaving an approximate 2,000-
ohm leakage. It killed the age and
greatly reduced the tuner output.
Turned out that all we had to do was
reheat the terminals! The leakage dis-
appeared, and needless to say, so did the
snow!

Snow had been caused by the if stage
running wide open with a reduced sig-
nal input!'—Mike Wayne

€9 T.001ut

T CAPS INut
TO TUNER IF QUTPUT JACK UNLESS NOTED
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THE
OLD-TIMER

Helps Replace a Power
Transformer

By JACK DARR

SERVICE EDITOR

transformer,” said the Young Ham.

“OK, I was goin’ to get to that sub-
ject anyhow,” replied the Old-Timer.
“Now, let’s git that mess off of there
and see where we are.” The Young
Ham picked up a soldering iron and
started to disconnect the old wiring.

After unsoldering, he took out the
bolts and pried the old transformer
loose from the chassis. “Here,” said the
Old-Timer. “Secrape off as much of that
old burnt wax and potting compound
as you can, then kinda wash the chassis
off with this solvent. This is the stuff
cleaners use and it'll cut that gunk. If
you don’t the thing’ll stink so bad when
it warms up you’ll think it’s burning
out again.”

The Young Ham scrubbed industri-
ously at the chassis. When he had it
clean enough for the Old-Timer's satis-
faction, he took the new transformer
out of its box. His face fell. “Aww,
shucks,” he said. “It’s the wrong kind!”

The Old-Timer ambled over and
looked at it. “Be not dismayed,” he
said. “This is easily fixed. It’ll mount
there easy as pie. Look ye, youngling,
there’s only two kinds of transformer

52

GUESS it’s time to get back to that

PART [[—The Young Ham [inishes up the power

Imn.s/ormer installation with an assist or two /I'Olll

the Old Timer

housings. There’s the ‘upright’ like this
one, and there’s th’ ‘half-shell’ like this
one (Fig. 1). There’s variations of
both of ’em, of course. Sometimes you'’ll
find half-shells without th’ bottom sheil
that this 'n’s got, and you’ll see up-
rights without any outside shells at all,
and so on. But, you can always mount
any of ’em, if you’ve got room on the
chassis.

“I run into that kind of problem this
morning. Old transformer was a little
squarish potted deal, but I had a little
half-shell that was just right. So I took
the bolts out of it an’ put in long ones
an’ bolted ’er down snug as a bug in a
rug (Fig. 2). It fit all right, and I had
plenty of clearance. You can do the
same thing here, if you want to.”

“OK,” mumbled the Young Ham, as
he set to work. The Old-Timer wan-
dered back up to his own end of the
bench and began working on a TV set.
Presently the Young Ham finished the
mounting, and exclaimed, “Oh, oh.
Where’s the box? Now, I don’t know
where all these wires go.”

Where do we go from here

The Old-Timer came over to him.

www.americanradiohistorv.com

“Don’t need to,” he observed. ‘“They’re
color-coded. Ain’t you got a copy of th’
code around here somewhere? Yeah,
sure. There it is,” and he pointed to a
large chart of miscellaneous codes and
tables tacked to the door (Fig. 3).
“Standard color code for power trans-
formers. Now, remember one thing:
while you’ll find practically all standard
replacement transformers coded this
way, don’t depend on finding the origi-
nal transformer coded to match! Some-
times the manufacturer made up his
own color code as he went along, seems
like. You just trace the connections
out. That’s easy to do: 5Y3 filament,
pins 2 and 8; plates pins 4 and 6. Six-
volt heater line, usually on pin 2 of the
nearest 6-volt tube (one of th’ 6Vé’s, in
this case), t’other one to ground. High-
voltage center tap to ground. Primary
to th’ switch and th’ line cord, and so
on. Find th’ wires on this transformer
according to th’ color code, and awa-a-ay
you go.”

The Young Ham went busily to work,
humming to himself. The Old-Timer
grinned, and went back to his TV set.
Presently, the Young Ham looked up
and announced, ‘“Well, there she is.

RADIO-ELECTRONICS
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Fig. 1—Upright and half-shell power

transformer mounting. Either type can
be used to replace the other, if electrical
characteristies are the same and there is
enough room on the chassis.

Fig. 2—How 10 mount a double half-
shell ransformer to replace an upright
or a potied unit.

Want to take a look at it before I start
the countdown?”

“Indood I dee,” answered the Old-
Timer, coming over to him. He inspected
the chassis closely, checked the solder
joints, and presently agreed that it was
all right. The Young Ham beamed. The
Old-Timer took a second look at the
chassis, grinned to himself, and said,
“Well, I'm ready if you are. Now let’s
run a few careful tests. Remember, we
don’t know what took the old trans-
former out yet! So let’s pro-ceed with
extreme caution, as the feller says. All
tubes still out? Good. Now, plug it in
th’ wattmeter and turn it on.” The
Young Ham did. The wattmeter needle
swung just above zero, then returned
to the pin. “Good!” said the Old-Timer.
“That’s what we oughta have. Y’see, a
good transformer has practically no

Primary Black
High-voltage secondary Red
High-voltage secondary, ct Red-yellow
S-volt filament Yellow

S-volt filament, ct Yellow-blue
Ist 6.3-volt filament Green

st 6.3-volt filament, ct Green-yellow
2nd 6.3-volt filament Brown

2nd 6.3-volt filament, ct Brown-yellow
3rd 6.3-volt filament Slate
3rd 6.3-volt filament, ct Slate-yellow

Fig. 3—Power transformer color-coding.

and announced, “Well, there she Iis.
losses to speak of, runnin’ ‘no-load’ like
that, so you shouldn’t see any current
drain at all without the tubes. Now,
pull it out.” The Young Ham complied.
“Now, even if you've already done it,
measure from the rectifier cathode to
chassis with a high range on the ohm-
meter. Or, better still, with a 300-volt
range on the capacitor checker, to see
if we got any B-plus shorts.” The
Young Ham did, with no results.
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“Good again. Now put th’ tubes back
in and we’ll see wha’ hoppens.” The
Young Ham did so.

“Hey, I don’t see the rectifier!” he
said. The Old-Timer handed him a new
5Y3 from the shelf-saying, “It’s prob-
ably no good anyhow. Go ahead and
use this one.”

The speaker was silent

The Young Ham turned the amplifier
on, after connecting the bench speaker
to it. The wattmeter needle swung up
to a reading of about 30 watts, but the
speaker remained silent. The Young
Ham looked puzzled. He picked up a
voltineter probe and measured the B-
plus. “Hey! I got about 400 volts
here!” he cried. “I thought that trans-
former only had about 300! No sound,
either. Now, what’s the matter with
the darn thing?”

The Old-Timer grinned. “Well, what-
ever it is, it don’t seem to be a short,”
he observed calmly. “You’re only draw-
in’ 30 watts. Look around, an’ see if
you can’t find somethin’ missin’ that
ought to be there.”

The Young Ham measured all the
plate voltages, and shook his head. “I
don’t get it at all,” he said in bewilder-
ment. “Looky! I’ve got 400 volts on all
the plates. evervwhere! What th’
heck’s goin’ on here!”

The Old-Timer burst out laughing.
“I'm sorry, Junior,” he said. “I just
couldn’t help it. I saw what you’d done,
but I've done it so many times myself
that I jist couldn’t resist lettin’ you
hunt for it a while. Try checkin’ your
filament wvoltage!”

The Young Ham did. “Hey! No fila-
ment! No wonder the thing had such
high voltage! None of the tubes were
drawing any current!”

“That’s right,” agreed the Old-Timer.
“Now I'll show you why. You connected
up the green wires, just like you should,
didn’t you? What did you do with the
green-and-yellow wire, the center tap?”’

“Cut it off and taped the end,” said
the Young Ham. “Why?”

“That’s your trouble.” The Old-Timer
grinned. “Take that tape off an’ take a
look at them wires.” The Young Ham
did so.

“See what I mean? Those wires are
double. The filament winding is heavy
wire. When they made the center tap,
they just brought out the ends of the
wires, twisted a loop in ’em, cut and
tinned the ends, and stuck that piece
of heavy spaghetti over ’em. When you
cut ’em off, you cut past the place where
they were tinned. What you got there
now is two 3.15-volt windings with one
end hangin’ open! (Fig. 4). Tin the
ends and solder ’em together, and—

GREEN

6.3V (HOT)
EGR'YE'-'-OW ENTER TAP

e THIS SECTION
 _GREEN TWISTED 8

6.3V TINNED
{CHASSIS)

Fig. 4—Center-tapped 6.3-volt heater
winding. Center tap is two leads. If you
cut center tap short, be sure to solder
leads together.

H7vacC
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voila!—you’ll be right back in business!”
The Young Ham did this, replaced the
tape, and once more turned the ampli-
fier on. This time, the wattmeter rose
to about 30 watts, hesitated, then kept
on climbing until a reading of about 60
watts was reached. “That’s more like
it,”” said the Old-Timer, as a low hum
came from the speaker. “Touch the
input grid there.” The Young Ham did
so, and was rewarded with a loud
squawk from the speaker. “Now! Now
we're gittin’ somewhere,” remarked
the Old-Timer. “Let ’er cook there for
about an hour, and you’re all done.”

What made it blow?

The Old-Timer leaned back on his
stool, with his hands locked around his
knee. “Only one thing worries me,” he
said. “What made that transformer
blow in the first place? You see, there’s
only two things that can burn out a
transformer, and they’re both overloads.
One, of course, is an external overload
like a shorted filter capacitor, and the
other is an internal short. For instance,
if the insulation broke down on a couple
of turns of wire anywhere in that trans-
former, that’s a ‘shorted turn’ and the
current would build up somethin’ sean-
dalous in it. It’d git red hot and cause
the turns on either side to break down,
too, and it’s just Katie bar th’ door for
th’ poor li'l transformer. That musta
been what happened to that one. What-
cha got there?”

The Young Ham had picked up a
tube which had rolled behind some stuff

i

MELTED
DOWN

SN3 \

Fig. 5—The guilty 5Y3, with glass re-
moved to show the melted parts.
on his end of the bench.

“I’ll bet you this was the rectifier
tube out of that thing!” he cried. “Goll-
ee, look at it! What in the world hap-
pened to it?” He handed it to the Old-
Timer, who looked at it and whistled.
‘“Phee-yew! No wonder th’ poor little
transformer fell all to pieces! See what
happened, don’t you? The filament
broke in two and fell over into th’
plates. That started a big fat arc, and
she just sat there and melted herself
down into a cute little puddle! I don’t
believe 1 ever saw one melt down that
good before (Fig. 5)! Well, that’s just
another darn good reason for usin’ a
line fuse. That thing hasn’t got one on
it, has it? Gosh, no!” He answered his
own question. “You can see it ain’t,
from the shape this and th’ trans-
former’s in. Well, it’ll have one when
it leaves here! Is there enough room
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on that chassis to put a fuse post there?”’

“I don’t think so,” answered the
Young Ham, doubtfully. “It’s pretty
crowded under there.”

“Well, anyhow, this is a lot easier
to install. Here,” and he reached in a
drawer and tossed the Young Ham a
large line plug, “that’ll do just as well.
It’s a fusible plug (Fig. 6). You put it
on in place of the regular line plug,
and put two l-amp fuses in it, one in
each side. There’s a whole bunch of
different kinds of those, and every
amplifier or anything else with a power

Fig. 6—View of typical fused plug for
use with equipment that does not have
built-in fuse protection. It is installed in
place of the regular line plug.

transformer sure ought to have one!
You can buy a heck of a lot of fuses
for what one power transformer costs!
One thing you wanta check, though—
whenever you see one of ’em, look and
see if some knucklehead hasn’t put a
20-amp auto fuse in it instead of the
l-amp it oughta have!”

“That’s a good idea, all right,”
agreed the Young Ham. “I believe I'll
put one of those on the power supply
of my new transmitter!”

“Well, whenever you replace a power
transformer in anything around here,
be sure it either has its own line fuse
or one of these on it before it leaves

this shop!” declared the Old-Timer
firmly. “That sure saves a lot of
trouble! Also, be sure to cook that

thing as long as you can before the
customer comes after it. All day, if you
get the time. That way, if anything
else is on the verge of going bad, like
a weak filter capacitor or something,
you’ve got a fair chance of catching it
before it’s delivered. Good reason for
it too.

If this poor guy has just |

chumped off $18 or $20 bucks to get the |

thing fixed, he’s going to be a little
tender around the pocketbook for a few
days, and for some reason he’s gonna
expect th’ thing to work! If it goes
phoop on him, he’s liable to come down
here and mop up the place with both of
us! And, saaay, you know, speakin’ of
moppin’ up—" He glanced meaning-
fully around the shop. The Young Ham
sprang from his stool, crying, “Quittin’
time! Quittin’ time!” and dashed off
across the shop with the Old-Timer in
hot pursuit. The clock on the wall said
4:30! END
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Nov. 15-Dec. 15 By STANLEY LEINWOLL}

Most readers are probably familiar with the International Geophysical Year
(IGY), the recent program in which scientists from 66 countries cooperated
in a joint effort to further man’s knowledge of the world in which we live.

This program was so successful that plans are now being made to conduct
a “little IGY” during the coming years of minimum sunspot activity. Prelim-
inary details were worked out at a recent meeting in Paris of the International
Committee on Geophysics, and the name International Year of the Quiet Sun
(IQSY) was officially adopted.

The 1QSY will begin in the spring of 1964 and continue through the winter
of 1965. Information about the sun, sunspots, the ionosphere and auroras will
again be gathered by scientists throughout the world, using the latest available
techniques, which will include high-energy radio waves, rockets and satellites.

The IGY studies yielded a wealth of valuable information about the earth
and its atmosphere, and it is anticipated that the 1QSY will yield further useful
data in man’s continuing quest for knowledge about his environment.

The tables show the optimum broadcast band, in megacycles, for propagation
of programs between the locations shown during the time periods indicated.
For example, a listener in Pittsburgh, Pa. would use the Eastern USA table.
He would be most likely to hear broadecasts from West Europe in the 21-me
band at noon, and the 9-mc¢ band at 8 p.m., Eastern Standard Time. However,
day-to-day variations in receiving conditions can be large.

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.

Mid 2 4 6 8 10Noon 2 4 6 _8_ 10
West Europe 6 6 6 ¢ 2 2 17 1 9 9 6
East Europe T 7 6 & 2 21 17 1N 9 e il
Northern Latin America n 9 9 11 15 17 15 17 7 15 11 1"
Southern Latin America n n 9 11 15 15 15 17 17 15 1M 1
Near East 1 1 6* 1* 17 17 17 11 11 1 9 1
North Africa 1T 1 7T 1* 17 17 15 15 1 1 9 9
South & Central Africa 9 9 * 7 2 2 2 15 1N 1M nn
Far East 11 [] 9 1 9 g e gE g e il
Australia & New Zealand 11 11 9 9 1 11 15 15 15 17 17 1
West Europe 6* 1 ™ 1 17 17 15 9 1 6 6 6*
East Europe 1 i * 7 1 15 15 9 9 1 1 1
! Northern Latin America g 9 9 9 15 15 15 17 a7 1% 1 n
Southern Latin America 1 9 9 11 15 15* 17 17 17 15 11 N
North Africa 9 1 T 11 17 7 15 9 9 9 1 7
South & Central Africa 9 9 15 21 21 2 15 15 11 1N
Far East i 1 1 1 1 9 9 17 17 17 15 9
South Asia 1 7 7 7 9 15 11 1+ 15 15 15 9
Australia & New Zealand 11 1| 9 7 1w 1 15 21 21 17 15
. _CENTRALUSto:
West Europe 6 1 1™ ¢ 21 2 11 1 9 7 6 6
East Europe 1 A I 9% 9* § 9 1
Northern Latin America " 9 9 15 17 17 15 17 171 15 11 1
Southern Latin America 1 9 9 15 15 17 17 17 17 15 1 1
Near East * 7 9 17 15 N 9 9 9 1
North Africa Tl > 1 17 17 17T N 9 9 9 7
South & Central Africa 9 9 9 17 2 21 2 11 15 1 11 9
Far East RIE 1 OF P9 =S il AT
Australia & New Zealand 11 11 9 9 11 11 15* 15 17 17 15 N

tRadio-frequency and propagation manager, RADIO FREE EUROPE.
*Reception may be very poor or impossible on this path at this hour.
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YOU HEAR STEREO WITHOUT ELEC-
TRONICS when you listen to stereo rec-
ords with this pickup arm. The cartridge
produces audible sound which is fed
through two tubes, one in each branch of
the arm, and on to the headset (rear)
through a length of hollow tubing. The
device has individual volume controls and
a blend control. The Sterephone is made
in Japan and distributed in the US by
Trans-National Pioneer.

BUG-EYED DEVICE measures blood circulation through the eye
cavity and, by inference, blood circulation to and from the
brain. The Decker Corporation makes this Ophthalmic Artery
Pulsensor which delivers valuable information on vision defects
and damage to the circulatory system of the brain.

DECEMBER, 1961

NUCLEAR THERMOELECTRIC POWER system will de-
liver 50—60 watts of electricity for three months on the
moon’s surface. The system, developed by Westing-
house, uses the spontaneous decay of a radio-isotope to

produce heat which is converted into electricity by a
thermoelectric system. The curved sheets at either side
are waste heat radiators. A model of the system is
shown here.

WORLD'S LARGEST RADOME, a 150-foot wide sphere,
has been set up on Haystack Hill, Tyngsboro, Mass. It
will house a sewnsitive precise 120-foot parabolic antenna
(described in the October issue, page 12) for radio com-
munications and space research. The radome was de-
signed by Lincaln Laboratory of MIT and built by the
H. I. Thempson Fiber Glass Co. under the direction of
the Air Force’s Electronic Systems Division.
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ZENER DIODE
voltage calibrator

If your ctem and scope are accu-
rate, your measurements will be
correct. You can calibrate both
precisely with this simple instru-

ment

Inside the calibrator; view from the bottom.

By PAUL S. LEDERER

This calibrator produces dc voltages of
1, 3, 10 and 20 volts, and positive-going
60-cycle square waves of 1, 3, 10 and 20
volts peak to peak. The amplitude of
these voltages is accurate within 3%
and is constant within better than 1%
for line voltages between 105 and 125.

The heart of the device is a Zener
diode semiconductor voltage regulator.
In its forward direction, it acts like a
conventional silicon rectifier. Similarly,
it will show a high resistance in the re-
verse direction for voltages up to a
critical value. At that point, the Zener
voltage, the diode breaks down and
current flows through it in the reverse
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direction. Once reverse current flows
through the diode, the voltage across it
will remain constant over a wide range
of current. Thus the Zener diode acts
as a voltage regulator. Standard com-
mercial units are available for voltages
from about 4 to 100.

To obtain accurately known dec volt-
ages, we feed voltage to the diode
through a resistor. Variations in supply
voltage will cause the current through
the Zener diode to vary. But as long as
the current is within the Zener region,
the voltage drop across the diode (Zener
voltage) remains essentially unchanged.

By putting a resistive voltage divider
across the Zener diode, a number of
voltages can be derived. To calibrate

www.americanradiohistorv.com

RECT 2 R2

Inside the calibrator; view from the top.

vtvn’s, it seemed desirable to have 1, 3,
10 and 20 volts. A (nominal} 27-volt
3.5-watt Zener diode was selected. This
high-power type Zener diode was
chosen to minimize voltage variations
caused by self-heating.

Since most scopes do not have de am-
plifiers, we must use ac to determine
deflection sensitivity. This calibrator
produces 60-cycle square waves. They
are generated by a refined version of a
scheme I deseribed in the July 1958
issue of RADIO-ELECTRONICS, page T6.

How it works

Ac from the high-voltage winding of
a power transformer is fed to the Zener
diode through a large series resistor

RADIO-ELECTRONICS
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INI763(2) 5,

ON-OFF RECT I

)
f7vac !

-0 |
Sl

AC { SQWAVES)

:> N°47 PILOT

Circuit of the accurate calibrator.

(see schematic). On the positive-going
half of the cycle, voltage is applied to
the diode in the reverse direction. When
the positive-going voltage reaches the
Zener value, the diode conducts in the
reverse direction and the voltage across
it remains constant at the Zener level
as long as the applied ac amplitude re-
mains above this level. During the neg-
ative half of the cycle, the diode con-
ducts heavily in the forward direction
and the voltage across it is almost zero.
Thus we get positive-going square
waves whose amplitude is set by the
diode’s Zener rating. Strictly speaking,
they are not true square waves but
“clipped sine waves” of trapezoidal
shape. If the peak ac amplitude is about
10 times the Zener voltage, the wave-
shape will be that of an excellent square
wave,

During the negative half of the cycle,
the voltage across the Zener diode is
actually near 1 volt, which would make
the total square-wave amplitude higher
than the value of Zener voltage. This is
eliminated by placing a silicon rectifier
(RECT 1, 1N1763) in series with the
dropping resistor and Zener diode. It
has no particular effect on the positive
half of the cycle but, during the nega-
tive half, the back resistance of the

diode is very high, more than a megohm.
Consequently, most of the negative-half
voltage appears across this rectifier,
leaving only about 20 mv across the
Zener and assuring a square-wave am-
plitude of precisely the Zener value.

A center-tapped 250-volt power trans-
former, with one end of the winding
grounded, feeds 125 volts from its cen-
ter tap through RECT 2 (1N1763), to
supply filtered de¢ to the Zener diode.
The other end of the winding supplies
250 volts ac through RECT 1.

A string of precision 1% resistors
divides the Zener voltage down to 1, 3,
10 and 20. R5 is selected so that a pre-
viously calibrated precision vtvm reads
exactly 10 volts when connected to the
10-volt output. Slide switch S2 selects
de or ac square-wave output.

The calibrator can also be used to
adjust vtvm’s since n a square wave the
average, rms and peak values are all
the same.

There are two common types of ac
vtvm—those in which the indication is
proportional to the average value of the
rectified cycle of the applied waveform
and those in which the indication is
proportional to the positive peak value.
Both types are generally factory-cali-
brated in terms of the rms value of a

R1—10,000 ohms, | watt, 10%

R2—I% 000 ohms | waﬁ 10%

R3, R4—220,000 ohms, '/z watt, 10%

RS—see ?ex?, value varies with Zener diode used

R6—~50,000 ohms, 19, '/ watt

R7—35,600 ohms, I% a watt

R8—10,000 ohms, I%, i/ watt

R9—5,000 ohms, 1%, V2 watt

C—50 uf, 150 voits electrolytic

D—INI598 (IRC)

JI, J2—terminal po

RECT I, RECT 2—INI763 (RCA)

Sl—dpst toggle switch

$2—spdt slide switch

S3—single-pole 5-position rotary switch

T—power transformer: primary, |17 volts; secondary,
250 volts, 25 ma, ct; 6.3 volts, | amp {Stancor
PS-8416 or equwalen?)

Case, to suit

Miscellaneous hardware

pure sine wave (which is 1.11 times the
average value of this sine wave or 0.707
times the positive peak value of the
sine wave).

The square wave of the calibrator
goes from zero to the Zener voltage.
This then is its peak-to-peak value.

When coupled through the blocking
capacitor of an ac vtvim, the meter sees
this as a square wave going above and
below the zero reference, with a posi-
tive peak value exactly half that of the
peak-to-peak or de¢ value. When this is
applied to an average-reading ac vtvm,
one would expect the meter to indicate
1.11 times the average value (which is
the same as the peak value of this
square wave).

A commercial ac vtvm of the average-
reading type indicated 10.7 volts when
connected to the 20-volt peak-to-peak
output tap with switch S2 set to ac.
A peak-reading ac vtvm indicated 7.8
volts for the same setting (not quite
the expected 7.07-volt value, calling for
readjustment of that meter). END

References
Paul S. Lederer, "Add an Amplitude Calibrator to
Your Scope," RADIO-ELECTRONICS, July 1958
Zener Diode Handbook, International Rectifier
Corp.
"Some Effects of Waveform on Vivm Readings'’,
Hewlett-Packard Journal, Yol, 6, Nos. 8, 9, 10, 1955,

Constant-setting audio volume control

By RONALD L. IVES

IN MANY COMMERCIAL INSTALLATIONS
the audio outputs of various receivers
are transmitted to speakers in various
locations. Each speaker, at the better
installations, has its own volume con-
trol to set the audio level for that par-
ticular location.

All too often this logical system is
disrupted by someone adjusting the
volume on the main receiver. Then all
speaker volume levels must be re-
adjusted. This sometimes occurs sev-
eral times during a working shift.

This recurrent annoyance can be
eliminated by modifying the audio
volume-control circuit slightly. A con-
ventional audio volume-control circuit
is shown at a in the diagram. The modi-
fication, requiring only an additional
switch and variable resistor, is shown
at b.

DECEMBER, 1961

This is how the modified control
works: When the knob is in any posi-
tion other than OFF (extreme counter-
clockwise), the control functions nor-

mally and exactly as before the
1ST AUDIO
FROMDET
%VOLUME
UNMODIFIED
S CONTROL
FROM DET ST A-—>:UD'°

_ SWITCH ON POT OPENS IN
MAX CCW POSITION
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modification. When the modified volume
control is turned OFF (extreme counter-
clockwise), the switch opens. The
volume-control eircuit then becomes sub-
stantially a fixed divider, with the main
volume-control potentiometer forming
the upper leg and the added variable

resistor (screwdriver-adjusted, inside
chassis) the lower.
With this arrangement, when the

speaker is feeding the lines to remote
speakers, the main control is set at OFF
position and the volume controls on the
individual speakers regulate individual
audio outputs. When the receiver is
being used for other purposes, and the
lines are not in use, the central volume
control is used in the conventional man-
ner. Unauthorized use of the main
volume control may be prevented by
a warning sign or locking device or by
removing the knob, whichever may be
convenient or necessary. END
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By BARRON KEMP

THE OSCILLOSCOPE CAN PORTRAY INSTAN-
taneously the fluctuating circuit con-
ditions in that dog you’'ve got on the
bench. You can use it to troubleshoot
where multimeters and signal genera-
tors are stymied. A multimeter is
ordinarily the ideal instrument for
locating troubles such as incorrect or
no voltage, short or open circuits. For
other troubles, using a scope is often
the easiest way to locate the bad stage.
For example, hum or distortion in a
receiver or amplifier output can be
located quickly by connecting a scope
to various points in the circuit. In the
same manner, an open bypass capacitor
is given away when you find a signal
voltage where it shouldn’t be. An exam-
ple of this is at the screen grid of an
amplifier where a capacitor bypasses
the signal to cathode or ground. If the
scope shows the signal voltage at the
screen grid, there is no bypass action
and the screen bypass capacitor is
probably open.

A scope also helps when checking a
power supply filter for open capacitors
or ripple. It checks the gain of a stage by
indicating the increase in signal ampli-
tude from the grid to the plate circuit.
It checks vibrator power supplies for
correct output waveform, and multi-
vibrator and blocking oscillator cir-
cuits where nonsinusoidal waveforms
are involved. In addition, the scope is
useful for determining frequency ratios
by means of Lissajous figures, check-
ing frequency response or phase shift
in audio amplifiers, and checking the
percentage of modulation in trans-
mitters.
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Your oscilloscope is a complicated
instrument. Become familiar with it
before using it so you'll use it properly
and safely. The best way to do this is
to read the manual on it and think
before twisting knobs.

Never leave the brightness turned up
when there is no sweep voltage. That
single spot of light will burn the
phosphor and ruin the CRT. Generally,
scopes are used with the internal hori-
zontal sweep operating, but some tests
call for sweep off and external voltages
applied to both horizontal and vertical
inputs. To be safe, turn down the
brightness level until the signal volt-
ages have been applied to the inputs,
then turn up the brightness just far
enough to see the pattern clearly.

Avoid placing the scope where light
falls directly on the face of the CRT.
This will require increasing the bright-
ness so you can see the trace despite
the surrounding light. The higher the
brightness level, the shorter the life of
the CRT. If necessary, use a shield to
block out surrounding light so that the
brightness level can be kept low.

Keep the scope away from strong
magnetic fields. They can distort the
image on the CRT or magnetize the
scope case. If this happens, the scope
may be permanently inaccurate, even
after it’s removed from the source of
magnetism,

Using your scope

It’s good practice to set the hori-
zontal frequency control so at least
two cycles of the waveform appear on
the screen. Also, you may find that
your scope produces an inverted image
because it has a different number of

www.americanradiohistorv.com

FULL
VALUE
FROM YOUR
SCOPE

Learn to take advantage
of all the capabilities of
your most useful instru-
ment

amplifier stages than other scopes. This
is no handicap when examining sine
waves or other symmetrical waveforms.
However, when doing alignment work
with a sweep generator, the required
response curve will appear inverted on
the screen of some scopes.

Another characteristic which may
vary from one scope to another is the
direction of the slope of the trace for
comparison of in-phase and out-of-phase
signals. This can be checked easily by

m@ 0@ 00

Fig. 1—Phase-angle patterns. Signal
amplitudes, vertical and horizontal in-
puts are equal.

RADIO-ELECTRONICS
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PROBE HOUSING

TO VERT INPUT
OF SCOPE
Fig. voltage-divider

probe.

2 — Oscilloscope

applying the same signal to both ver-
tical and horizontal terminals with the
internal sweep turned off. (The signal
source can be a 60-cycle voltage taken
from the test terminals on the front
panel of the scope or from the sec-
ondary of a filament transformer.)
The trace will slope either to the right
or to the left and represents the in-
phase condition. If the trace slopes to
the left (Fig. 1-a), signals 180° out of
phase produce a trace sloping to the
right (Fig. 1-b). When two signals of
equal amplitude and frequency are
compared, Fig. 1-¢c indicates a 45°
phase shift; Fig. 1-d, a 90° phase shift;
Fig. 1-e, a 135° phase shift; Figs. 1-e
and -f, signals of opposite polarity or
with an 180° phase shift between them.
If the test described for the in-phase
condition shows a pattern like Fig. 1-f,
then Fig. 1-e would indicate 45°; Fig.
1-d, still 90°, Fig. 1-¢, 135°, and Fig.
1-a, 180°.

Misleading information is sometimes
presented on the CRT because of inter-
ference from external sources. Connect
the scope to a ground point on the
equipment you're testing. Be careful
that the stray electric fields do not
come close to the CRT. Such fields ean
also be picked up through your body
as you handle the test leads. The condi-
tion becomes more troublesome when
examining low-level signals with the
gain of the scope amplifiers near max-
imum, To minimize the effects of such
stray electric fields, avoid holding the
test leads. Instead, clip them into the
circuit and then examine the pattern.
Avoid using too much gain and keep
the input signal low, or overloading
may distort the waveform.

Sometimes it’s necessary to use a
voltage-divider probe like the one shown
in Fig. 2. It prevents overloading the
oscilloscope amplifiers with high input-
signal voltages. The probe cuts down
the signal by a known amount so a
true evaluation of signal amplitude is
possible. The probe also isolates the
scopc from the circuit you’re testing
for minimum ecircuit loading. Capacitive
loading can be minimized by adding a

DECEMBER, 196
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Fig. 3—Lissajous figures for frequency ratios. a—2 te 1. b—3 to 1. ¢—3 to 2.

resistor in series with the hot test lead
if you don’t have a probe.

Measuring frequency

One important function of your scope
is measuring frequency. When two sine-
wave voltages are applied to the scope’s
deflection system, one to the vertical
input and the other to the horizontal
input, the resultant pattern 1s called
a Lissajous figure. Fig. 3 shows three
Lissajous figures for ratios commonly
encountered in frequency measurement.
The ratio of the two frequencies can be
determined by counting the number of
loops along the right and top edges
and substituting the results in the
formula:

number of loops on
right (or left) edge
frequency on number of loops on
vertical axis top (or bottom) edge

If the frequency of one signal is
known, the frequency of the other sig-
nal can be easily determined from the
frequency ratio. Usually the known
signal is applied to the horizontal
channel and the unknown signal to the
vertical channel. The shape of the
pattern changes with the phase rela-
tionship between the known and un-
known relationship.

Accuracy of this method is limited
to the accuracy of the known frequency.
These patterns sometimes change be-
cause of slight deviations in phase and
frequency bhetween the reference and
the signal under test. Pattern drift and
the consequent difficulty in counting
limit this method of frequency meas-
urement to a practical ratio of 10 to 1.
However, if extreme care is taken in
counting and if the gain of the scope
is increased, it is possible to eount
as many as 30 loops.

frequency on
horizontal axis _

Square-wave testing

You can use the scope and a square-
wave generator to check frequency
response, phase shift and transient
response of an amplifier by using the
arrangement shown in Fig. 4-a.

First, the square-wave output of the
generator is viewed on the scope. Adjust
the horizontal sweep so at least two
full cycles can be seen on the screen.
Then connect the scope to the loaded
output of the amplifier under test so
that the modified square wave can be
viewed on the screen for comparison
with the unmodified output of the sig-
nal generator. Figs. 4-b through 4-j
show possible output waveshapes.

Rounding of the leading edge of the
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square wave (Fig. 4-¢) indicates a drop
in gain at high frequencies. Such round-
ing is generally seen when there is a
substantial drop in the gain by the
tenth harmonic (or less). So if a 2-ke
square wave is reproduced on the scope
without rounding, the amplifier is flat
to 10 X 2 ke, or 20 ke.

Fig. 4-d shows the effect of increased
gain, and 4-e¢ the effect of decreased
gain at the square-wave frequency.
Fig. 4-f indicates lowered gain at a
narrow frequency band. If the square-
wave frequency is brought into this
narrow frequency band, Fig. 4-e results.

The result of phase shift in the

SCOPE| =
4 f’ T
£ T':: T :,_J_’L -
EQUIPMENT fsisss i g5 das: 1Y
70 BE TESTED NG TS
AUDIC % FOVERT
SIGNAL 3 UT SLOAD
GEN ,
%O -OGND

—

e i g
n i J
Fig. 4—Connections for square-wave

testing of amplifiers; b to j—nine pos-
sible waveform distortions caused by
amplifier circuit defects.

SCOPE

TEST PRODI
.0l
¢

IF OUTPUT

LAST
IF AMPL

22858

47K TOVERT HORIZQ

?GND GNDQ

B+ —i—_‘l

Fig. 5—Hookup for percentage of mod-
ulation measurement.
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amplifier is shown in Figs. 4-g and 4-h.
If, at low frequencies, there is phase
shift in the leading direction, the top
of the square wave will be tilted as in
Fig. 4-h. The steepness of the tilt is
proportional to the amount of phase
shift. Although phase shift is not impor-
tant in audio amplifiers, even though
the ear is somewhat sensitive to it, it
should not be tolerated in television
and oscilloscope amplifiers.

Fig. 4-i shows the pulse output from
the amplifier resulting when the square
wave has been differentiated. This will
happen when the value of the grid
resistor or the coupling capacitor is
low or if the coupling capacitor is too
low or partially open.

Fig. 4-j shows a square wave with
damped oscillations following the lead-
ing edge. This results when a high-
frequency square wave is fed to an
amplifier in which distributed capac-
itance and lead inductances resonate at
low frequencies. In television and
oscilloscope amplifiers, this can result
from an undamped peaking coil.

You can give hi-fi audio amplifiers
a rapid check by testing first with a

-

UNMODULATED SIGNAL
a

r——DI el
| €

[~p2->
MODULATED SIGNAL
b ., .DI=D2
MOD%= S ps X 100

@ Fig. 6—Modu-

lation measure-
OVERMODULATION ment wave-

¢ forms.

square wave of fundamental frequency
not less than three to four times the low-
frequeney limit of the amplifier (3-db
points), then with a square wave of
fundamental frequency between 1/100
to 1/10 of the high-frequency limit
of the amplifier, depending upon how
many harmonies are considered nec-
essary to produce an acceptable version
of a square waveform. Square waves
of fundamental frequency from 40 to
60 and 1,000 to 2,000 cycles are usually
used to cover the range up to 20,000
cycles.

To insure correct results, connect the
proper load across the amplifier output
terminals and use low-capacitance
cable to connect the generator to the
amplifier input. If the amplifier has a
high-impedance input, use a l-megohm
isolating resistor between the generator
and the amplifier, shunted by a .001-uf
capacitor if there is capacitance at the
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amplifier input. Set the generator out-
put to an ample value but do not over-
load the amplifier. Feed the square-
wave signal to the amplifier input and
connect the scope across the amplifier
load. Use the internal linear sweep to
ohserve the waveform. The tone controls
have a marked effect on square-wave
response, so set all tone controls to their
flat position unless you definitely wish
to observe their effect. Also remember
low-fidelity and PA amplifiers will not
reproduce the square waveform.

You can test video amplifiers in the
same manner as audio amplifiers, but
the test frequencies might be 60 cycles
for the low end and 25 ke for the high.

Determining deflection polarity

Some patterns, such as a simple sine
wave, may show a distorted upper or
lower half. The trouble cannot be
definitely traced to its source unless
the input polarity of the scope is known.
Therefore, turn off the horizontal sweep
and reduce the intensity (to protect
the screen from being burned) to the
point where you can barely see the spot
of light. Turn the focus control to a

the input polarity is negative. If the
opposite is true, the scope has a posi-
tive input polarity.

Measuring modulation

The oscilloscope is widely used as
an amplitude-modulation measuring in-
strtument. Since it can present visual
indications of the modulated output of
AM transmitters, it is a fairly reliable
instrument for detecting overmodula-
tion and determining percentage of
modulation. One method of measuring
percentage of modulation uses a re-
ceiver tuned to the transmitter fre-
quency. Connect the oscilloscope as
shown in Fig. 5 and retune the if stage
to compensate for the additional load-
ing. The oscilloscope pattern of an un-
modulated carrier is a flat ellipse (Fig.
6-a) resulting from the phase shift
produced by the horizontal amplifier
input capacitance and the 47,000-ohm
resistor. This line broadens with modu-
lation (Fig. 6-b). For 100% modulation,
the unilluminated area center of the
pattern decreases to zero. Overmodula-
tion (Fig. 6-¢) goes beyond this point
and a bright spot appears in the center

LAST SCOPE I/IKV AFOUTPUT
IF STAGE SIK  270upuf
WAt )f VERT | £
IF QUTPUT PLATES | f 500K
TR%NS | §
i cx L N
‘E If | OVERT HORIZ 04—
B oD GNDo
Fig. 7—Setup for producing irapezoidal modulation patterns at receiver.

—

I H2 T
H1 OR EM|N
Emax
UNMODULATED 1
SIGNAL LESS THAN 100% MODULATION
= Emax—Emin
Mop%- 1My 100 or MAXMIN, 100
Ht Emax+tEmin

LD |

100% MODULATION

~n

OVERMODULATION

Fig. 8—Trapezoidal patterns representing different degrees of modulation.

position that makes the spot as large
as possible, and the vertical gain con-
trol to its maximum clockwise position.

Now connect short pieces of insulated
wire to the vertical amplifier terminals.
Touch the two leads momentarily and
simultaneously to the terminals of a
4- or 6-volt battery. The spot will jump
either up or down, then return slowly.
It jumps because the battery charges
the vertical input blocking capacitor,
which then slowly discharges. Next,
touch the wires together to discharge
the capacitor completely. Reverse the
connections to the vertical terminals
and connect them to the battery. The
spot will now jump in the opposite
direction. Note the polarity of the
battery that makes the spot jump up.
If the negative side of the battery is
connected to the hot terminal of the
scope’s vertical input and the positive
terminal of the battery is grounded,
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of the pattern. The percentage of modu-
lation may be determined by the for-
mula given in the illustration.

Trapezoidal modulation patterns may
be obtained with the hookup in Fig. 7.
The scope’s vertical deflection plates
are fed the if carrier from the plate of
the if output stage, and the horizontal
plates or amplifier is fed a small portion
of the audio signal from the receiver’s
af output stage. Tuned circuit L-C is
peaked at the receiver’s if to provide
maximum rf input to the scope.

Fig. 8 shows trapezoidal modulation
patterns. Adjust the coupling to the if
amplifier so an unmodulated carrier
produces a vertical line somewhat less
than half the screen diameter. If a
direct connection to the if plate pro-
duces too much vertical sweep, make
the connection to a gimmick around the
plate lead. Adjust the potentiometer for
satisfactory horizontal sweep. END
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Conducted by
JACK DARR

SERVICE EDITOR

SERVICE
CLINIC

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

electronics with their problems.

We've changed our target a little and are no longer restricted to TV. Radio, audio ond
industrial electronics problems are also grist for the mill. All letters get a prompt individual
answer and the more interesting ones will be printed here. So if you have a service problem,
send it here. We'll do our very best to help you solve it.

I’ve noticed a lot of cases lately where
the trouble being described seems to
center around defective electrolytic
capacitors. So this might be a good time
to work over a few characteristics of
electrolytic capacitor troubles and give
some cures for them.

There are two defects in electrolytics
—shorts and opens. If you can’t locate
a shorted unit, we just won’t bother
with you any further. However, open
electrolytics can cause some strange and
wonderful symptoms!

In addition to the completely open
unit, you’ll find some that are only
partly open—decreased capacitance or
filtering efficiency. The power factor of
an electrolytic determines its filtering
efficiency. Actually, the power factor is
just about proportional to the leakage
through the capacitor, so we can use the
leakage as a sort of guide to the condi-
tion of the capacitor. This leakage has
the same effect as a resistor shunted
across the capacitor. Of course, this
fouls up the voltage ratios in all the
voltage-divider cireuits in many TV re-
ceivers and away we go.

The completely open capacitor we can
locate by bridging or shunting (which-
ever term you prefer). The partly open,
low-capacitance or high-power-factor
electrolytic very often defies diagnosis
by this method! So to be perfectly sure,
open a suspected capacitor completely,
then connect your substitute.

The scope is about the handiest tool
to use for this kind of diagnosis. By
connecting a low-capacitance probe
across points in a circuit suspected of
harboring undesired hash or feedback,
we can locate it in a matter of min-
utes. Leaving the scope connected while
a good capacitor is bridged across the
suspected unit will almost always give
us a pretty good idea of what’s going
on in the circuit. If you can’t tell wheth-
er or not the hash seen is too high in
amplitude, shunt the nearest capacitor
and watch the scope. If the hash drops
to a thin horizontal line, and at least
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some of your symptoms clear up at the
same time, you're making progress.

For instance, if you have a shadowy
hum-bar on the screen, one so faint that
you really can’t tell whether it’s defi-
nitely there, check the ripple level at
the output of the filter. It ought to be
somewhere around 0.2 to 0.5 volt peak
to peak (p-p); very little more. So if
you find say, 5 or 6 volts p-p at the filter
output, shunt the output filter capacitor
and see what happens to the ripple.
Also, go out along the circuit, say to the
audio plate, video plate, CRT grid, and
check for any trace of 60- or 120-cycle
signal there. Watch these while shunt-
ing various capacitors. They’ll tell you
whether the electrolytics are ripe for
replacement.

We left the worst until the last—the
intermittent electrolytic. These do not
seem to be as common as they once
were—but like relatives, they pop up
when you least expect them. I'd say
that improvements in manufacturing
have done more good than anything else
in reduecing this trouble.

All of us at one time or another have
had the happy experience of an inter-
mittent electrolytic closing up firmly
after another unit was shunted across
it and working perfectly for a long
time. The only way to get a reliable
check on such a condition is to sneak the
replacement capacitor into the cireuit.
Several people make capacitor substitu-
tion boxes with built-in provisions for
this. You can do the same thing by con-
necting a potentiometer, about 500,000
ohms, in series with the shunt capaci-
tor. Connect this into the circuit, then
reduce the resistance in the circuit until
the new capacitor is directly across the
suspected points. This, together with
your scope will tell you what’s going on.

There are quite a few rough checks
that can be applied to localize possible
trouble spots in this department. One
of them is heat. Feel a suspected ca-
pacitor with your fingers. If it is un-
pleasantly warm, look out. This is as-

www.americanradiohistorv.com

suming that the capacitor is not located
near any source of heat, such as the
5U4, horizontal output tube, ete.

The heat here is caused by excessive
leakage current through the capacitor,
causing an internal temperature rise.
This results in a fast boiling away of
the electrolyte, and an open capacitor.
Actually, a so-called dry electroyltic
isn’'t any drier than a dry-cell flashlight
battery. They’re both damp. Without
water in some form or other, both of
these devices would fail. The major ac-
tivity in both capacitor and battery is
chemical, and water is a necessity.

A hot capacitor should be carefully
checked for capacitance, leakage and
power factor. If it shows bad, and it s
located near a source of high heat, don’t
hesitate to relocate it — if there is any
room on the chassis. The high ambient
temperature has probably hastened the
downfall of the original unit.

Color drift

In an Adwmiral, model C322C2 color
TV, the screen has a decided magenta
tint when 1t first comes on. After about
2 minutes, it makes a pretty good black-
and-white picture. If 1 set the green
screen. and grid controls with the set
cold, the picture is OK, but it gets
greenish after it is thoroughly warmed
up.—R. P., Clio, S. C.

From the symptoms, there is only
one thing wrong with it. When cold,
you don’t have enough green——in the
monochrome raster, that is. Obviously,
something is reducing the amplitude of
the green gun’s output. After warmup,
the green gun comes up to normal.

I’d say that this was a defective

(Continued on page 64)

COLOR
K ;
« l_ U I PIX
xPIL(E L
iyl
S8
105

READ VOLTAGE
WHEN COLD,
THEN WHEN WARM

Fig. 1—Check grid and cathode volt-
ages on the color crt to find out which
one is causing the color temperature
drift.
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the easy, economical
satisfying way

with the

1962 HEATHRIT
(ataloy

World's biggest kit catalog—offers over 250 kit selections.
The big, new 100-page Heathkit catalog is the world’s shopping center
for kit builders. It offers over 40 completely new kits and a variety of
products priced from $7.95 up. Heathgift certificates are available in
any dollar amount you wish.

New easy terms; order now—pay later!
Heathkit’s new relaxed terms are the easiest ever. Now, no down pay-
ment is necessary . . . and take as long as 18 months to pay. Sec the
order blank in the 1962 Heathkit catalog or write for application forms
today.

Heathkits give a world of pleasure—at half the price!
With Heathgifts you provide more than just a remembrance. You open
an exciting, challenging, satisfying new world of pleasure—that lasts
a lifetime. What’s more, you give the highest quality electronic equip-
ment, but pay up to 50%, less than the cost of ready-made units.

New “value-packed” -
FM Tuner in charcoal gray and ivory

Performs in the true Heathkit quality tradition. Loaded with
such teatures as flywheel tuning and slide rule dial, AFC
control, assembled prealigned front end for easy kit com-
pletion. 9 tube function, +20-20,000 cps. A honey for looks!
Features muitiplex jack for use with the Heathkit AC-11
Muitiplex Converter to provide FM stereo.

Kit AJ-31 FM Tuner (shown).. 8lbs... ..............$39.95

Kit AC-11 Multiplex Converter. . 41bs............ ...$32.50

New HEATHGIFTS

New Test Instruments

for the technician or serious amateur

The IM-21 AC VTVM has clean design. Extended freq. re-
sponse |1 db 10 cps to 500 kc. 10 megohm input imp.; 10
voltage ranges; —50 to +50 calibrated db scale.

Versatile 10-21 ““general purpose’™ 3” oscilloscope perfect
for industrial, medical and general use. Push-pull vert. and
horiz. amplifiers; 20 to 100,000 cps sweep; automatic sync.
Kit IM-21 ACVTVM. . 4lbs... . ..... ....oooeviin.. $33.95

Kit 10-21 3” Oscilloscope.. .14 lbs
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Deluxe

9 transistor
Walkie-Talkie
keeps you in touch
anytime, anywhere

Units at twice the price can’t compare!
Operating range of | to 3 miles; meets FCC
regulations. Crystal controlled superhet
receiver; squelch noise limiter circuit; push-
to-talk switch; rugged, 2-tone alum. case.
Use for private reception, as wireless mike
or for paging. 75 hours on 9 volt battery.
Collapsible 35” whip antenna.

Kit GW-21., .3 1bs...... e ot e B $44.95

"||||
H

o

w % Accessories
to make a "Hem” happy

Ham accessories that sing performance,
price, features! Spectacular, compact tun-
nel diode ‘‘dip” meter does everything a
*grid dip” can do. New rugged VFO covers
80 thru 2 meters. New “‘Q’* multiplier has
2 peak I. F. positions. Exceptional values!

Kit HG-10 VFO . .121lbs........... $34.95

New Wireless Intercom
saves time, saves steps

No home, office or factory should be with-
out this transistorized all-master intercom
system. Imagine, only 3¢ a month to oper-
ate. No wires between units, just plug in.
Any station calls other stations. Easy to
build. In beautiful two-tone beige.

Kit GD-51 Intercom. . .4 Ibs... ... ..$22.95
Kit GD-51-2 (pair)...8 lbs....... ...$45.90
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g
A Handsome Radio for every
room in the house

Choose from 3 spanking new ivory and
beige radios. Low cost AM set provides
hours of pleasure. Economical FM table
radio is noise-free; has preassembled tuner.
AM Clock-Radio has Telechron unit, sleep
switch, radio alarm, pillow speaker jack.

Kit GR-121 AM Clock-Radio,8Ibs. $29.95
Kit GR-11 FM Table Radio, 7Ibs. $27.50
Kit GR-10 AM Table Radio, 7Ibs. $19.95

Learn as you build—an
Educational Kit on Transistors

Teaches basic fundamentals of transistors
while performing interesting experiments!
Text is written in simple easy-to-under-
stand language. Final product is highly
useful two-station intercom. Textbook
provides a storehouse of valuable reference
material. Designed for youngsters and
adults alike. All components and materials
furnished.

Kit EK-3 Basic Transistors. ..
411D S Y et - o - o Y $16.95

rier Christmals for anyone!

Safe
cruising
for the Boating Enthusiast

Compare for price, for quality ! See why the
3-band “Mariner” gives you so much. In-
cludes consolan, beacon, broadcast and
marine phone bands. 10 transistor, 1 diode
circuit. Functionally styled with *sense’
antenna, waterproofed 4” x 6” speaker.
Preassembled tuner. Bearing accuracy of
+=3°,
Kit MR-11 3-band ‘‘Mariner’’, ..

072 1550, =106 Beor T ol . .c $109.95

Short Wave Radios put the
world at your fingertips

Hours of fascinating broadcast, amateur
radio, and short wave pleasure await you
in the GR-91. Covers 500 k¢ to 30 mc in
4-bands. Illuminated 7" slide-rule dial &
meter. Versatile controls for top reception.
“Velvet touch” tuning. Easy circuit board
assembly. Beige & Aqua color.

Kit GR-91 SWL Radio.. . 9lbs......$39.95

HEATH COMPANY
Benton Harbor 20, Michigan

NAME

(O] Yes, send me my free 1962 Heathkit catalog

ADDRESS.

Free Catalog!

HEATORIT catiion

CITY o _7ZONE

STATE—

Ship O Parcel Post

higher.

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

Ordering instructions: Fill outthe order blank. include charges for parcel post
according to weights shown. Express orders shipped delivery charges collect, All
prices F. O. B, Benton Harbor, Mich. A 20% deposit s required on all C.0.D.
orders. Prices subject to change withaut notice. Dealer and export prices slightly

Send in today for your free

ITEM MODEL NO. PRICE

100-page catalog. Over 250
kits (more than 40 are new)

in this most complete cata-
log of kits. Every piece is

top quality . . . save up to
50%. Get a catalog now and

receive 1962 Heathkit sup-
plements.

This Christmas Give a Heathgift ., .. from the World's Shopping Center for Electronio Kits
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'a MICROPHONE |

,'\x\“_
¥ depend on

¢ high style—-exclusive design
¢ dynamic

o omni-directional

¢ 50-12,000 C.P.S. response

e low (50) and high (40,000)
ohms impedance

¢ Mylar diaphragm unaffected
by temperature

* k MADE IN AMERICA BY AMERICANS k *

MODEL NO. D-22

An efficient, studio-quality micro-
phone for PA, church, sound recording,
and general audio needs. Picks up voice from
any direction . ..from desk, boom, or hand held positions. Weighs only
8 ounces, finished in gold and black anodized Duraluminum. Features Alnico
V and Armco magnetic iron circuit; Cannon XL-3-50 receptacle, ¥8"-27
thread; 84 inches high; complete with 18-foot cable, Cannon XL-3-11
“Latch-Lock” plug; in black leatherette, velvet lined storage box. Shown on
ND-1-M stand, at slight extra cost.

Write for FREE sound installation specification booklet, form FR-021-P.

a quality product, customer-engineered by

Anwuea/n Mt@topm COMPANY

a division of GC-Textron Electronics, Inc.

YA HIGH FIDELITY RECORD CHANGER!
VALUE! WITH MONAURAL CARTRIDGE'

By Cﬂllarﬂ of Great Britain
4 SPEED — 1624 -33V3-45 & 78 R.P.M.

* WIRED FOR STEREO ® Choice of 5 Pick-Up Inserts
® 4 Pole Motor . gﬂ:ss:::le Gate Finger
¢ Streamlined Pick-Up Arm ® Fool Proof Adjustment of

® Constant Speed Change Dropping Mechanism
Cycle — all records. Auto- [Mountinu Baso 3.98 I

matic Pick-Up Positioning on i
7 107, 12~ 9 45 RPM Spindle ... .2.95

Check with order, we pay postage, or 10% in
advance, balance C.0.D.—You Pay Postage.

GREYLOCK ELECTRONICS

438 CENTRAL AVE., ALBANY 6, N.Y
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(Continued from page 61)
resistor. Also, it is somewhere in the
green grid or screen circuit: (Fig. 1).
Hook a de vtvm to the green cathode
or grid, preferably the grid, and turn
the set on. This voltage ought to read
between 55 and 105, depending on the
position of your controls—brightness,
contrast, ete. Leave all controls alone
and see what happens as the set warms
up. If the green grid voltage drifts
quite a bit, the trouble is bound to be
in one of the resistors in the supply
circuits. If the green stays the same,
check the other grids. Since this set,
like many others, does not amplify the
green directly, but makes it out of the
blue and red, matrixing it between the
R — Y and B — Y amplifiers, there is
a possibility that one of the other two
is slightly slow heating. Measure all
of the grid and cathode voltages on the

| CRT and check out the circuit which

shows the drift.

Sweep-alignment query

There is something I'd like to know
about sweep alignment. Some manu-
facturers recommend connecting the
sweep gemerator to the antenna. After
all, it’s the combined tuner—if response
that determines picture quality, isn’t it?

The normal effect of the fine tuning
control is to move the video and sound
markers along the curve. This is also
what we are trying to do when we align

| @ set, isn’t it? So, the question is, where

should we set the fine tuning before
starting the overall response curve
check?—G. B., Hoisington, Kan.

Let’s go back a little and straighten
something out before answering this
fully. The results you get when making
sweep-alignment adjustments depend
on your concept of their purpose. So,
let us take a look at that first.

MARKERS

PIX

SOUND

SOUND

PIX

Fig. 2—0Oscillator frequency adjustment
moves the curve from side to side. The
markers stand still.

If we display a sweep response curve
of a TV set on a scope, we put marker
frequencies on it to be able to identify
certain particular frequencies. These
markers are always fixed. If we change
the oscillator frequency of the TV set,
we’ll move the curve from side to side,
but the markers will stay right where
they are (Fig. 2). We can do the
same thing by tuning the sweep gen-
erator, of course. However, after we
get a curve on the scope, we can move

RADIO-ELECTRONICS
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Newtransistor ranio ANALYST

makes it Easy and Profitable

Now you can profit from transistor radio
servicing! This amazing new B&K ‘960"
ANALYST gives you everything in one com-
plete easy-to-use instrument. Makes tran-
sistorradio servicing quick and easy. Nothing
else is needed except the transistor radios
themselves waiting to be serviced. Brings
you new customers for service, parts, and
batteries. Makes this new business yours.

EASILY TROUBLE-SHOOT ANY STAGE
BY UNIQUE POINT-TO-POINT SIGNAL INJECTION

The ANALYST gives you a complete signal-generating
source for point-to-point signal injection. Easily enables you
to trouble-shoot any transistor radio—check all circuits
stage-by-stage—isolate and pinpoint the exact trouble in
minutes.

Supplies modulated signals, with adjustable control, to
check r f., i.f, converter, and detector. Supplies audio signal
to check audio driver and audio output. Provides unmod-
ulated signal to test local oscillator. Provides separate audio
low-impedance output for signal injection into loudspeaker
voice coils to check speaker performance.

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING

Makes it easy to operate radio under test, while you inject
your own signals. Provides from 1 to 12 volts in 114 volt
steps. Supplies all bias taps that may be required.

Solve Every Service Problem and Profit
with a Modern B&K Service Shop. See Your
B&K Distributor or Write for Cataiog AP18-E
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to Service all Transistor Radios

TRANSISTOR RADIO ANALYST

with Exclusive DYNA-TRACE
Single-Point Probe—and Built-in
Metered Power Supply and VTVM

Complete Transistor Radio
Service ShopinOne Instrument

Signal-Generator, Power Supply,
Milliammeter, VTVM, Battery Tester,
Ohmmeter, and Both In-Circuit and
Out-of-Circuit Transistor Tester—
Ailin One

AUDID
OuUTPLT

DETECTOR DRIVER

AUDIO
OUTPUT

poly

OSCILLATOR

SIMPLIFIES IN-CIRCUIT TRANSISTOR TEST
WITH NEW DYNA-TRACE SINGLE-POINT PROBE

Unique single-point probe needs only the one contact to
transistor under test. No longer are three wires required to
connect to emitter, base, and collector. Gives fast, positive
meter indication. Saves time. Makes trouble-shooting simple
and easy.

BUILT-IN VTVM

Includes high-input-impedance vacuum-tube voltmeter,
which is so necessary for transistor radio servicing.

TESTS ALL TRANSISTORS OUT-OF-CIRCUIT

Meter has ‘“Good-Bad” scale for both leakage and beta.
Also has direct-reading Beta scale, calibrated 0-150. Assures
quick, accurate test. Also automatically determines whether
transistor is NPN or PNP. Meter is protected against acci-
dental overload and burn-out.

Model 960. Net, $9995

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.
Conada: Atlos Rodio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadwoy, New York 7, U.S.A.
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New Adventures In

Creative Electronics

with KITS from

@NAR

Mail Coupon For

FREE
1962 4
CATALOG /Y3

¢ Test Instruments

¢+ Stereo & Mono Hi-Fi

o Ham Radio Equipment
o C-Band Transceivers

e Tools

The Electronic test instruments, tools
and kits you need and want the most.
CONAR products are low in cost,
high in quality and kit-engineered for
simplified construction. All American-
made parts. Performance-tested, ap-
proved and GUARANTEED by NRI

. the first name in Electronics train-
1ng for half a century. Monthly pay-
ment plans.

VACUUM TUBE
VOLTMETER KIT
(6-INCH METER)

RMSandp.top.scale.
AC-DC, 0-1200 V.

Ohms: 0-1000 meg.
Input imped. 12.2
megs. Professional

performance and ap-

pearance. $31.95 3
s MAIL TODAY FOR FREE CATALOG: « » «
*» CONAR INSTRUMENTS .
. 3939 Wisconsin Ave. N o
* Washington 16, D. C. .
s Name ..o .
e Address.....__._._ _____________ = .
s City .. i
e Zone..........._ State_ oo .
* A DIVISION OF NATIONAL RADIO INSTITUTE :
...............QQ.I....'Q“VQ
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Fig. 3—Alignment adjustment moves
the markers up or down. The curvé
stands still, although its shape changes.

the markers, but only up or down. We
do this by tuning the if, tuner, etc.,
which alters the amplitude response of
the circuits at certain frequencies
Fig. 3). So always remember this
principle. Oscillator or sweep-generator
adjustments move the curve from side
to side. Tuning or alignment adjust-
ments move the markers (or, to be
precise, the portion of the curve where
the markers are seen!) up or down,
never sidewise!

Finally, to answer your question,
your fine-tuning adjustment should be
set in the center of its range and left
alone during the whole alignment
process. Final adjustment of the tuner
oscillator slugs, ete. should be made on
a TV station signal for best picture
and sound. If the fine tuning is centered,
the user has the maximum range of
adjustment after you finish.

Vertical bars
I am servicing an Emerson 120245D

which has alternating light and dark
bars running from top to bottom of the
screen. These seem to overlap the pic-
ture and are not changed by the con-
trast control. They are about 2 inches
wide with normal picture brightness
between. All voltages check out, and
nothing shows up on a scope. Edges of
the raster arc straight—B. H., East
Moline, Ill.

I gather from your description that
the bars are about equally spaced all
the way across the screen. If they were
heavier at left, fading out toward the
right, this would be plain old yoke
ringing. However, I believe this is
something else. I have encountered this
trouble before, although not in the same
make set, and it is quite rare.

Check the balun coil between the
antenna and the tuner. A certain com-
bination of broken wires on the coils
will cause a weird sort of unbalance
here, and the antenna lead will pick up
the 70-kc harmonic radiation from the
flyback-yoke system. This causes the
alternating bars across the raster. A
break in one of the conductors of the
lead-in, near the set, will do the same
thing.

One other thing might be of some
assistance, if the balun is OK. Shield
the yoke leads by wrapping them with
aluminum foil. Ground the foil by wrap-
ping a barve wire spirally around the
cable, fastening it to the yoke bracket
at one end and the chassis at the other.
Don’t let it get too close to the yoke
terminals, or you might get ﬂashover

A sparkling new ===
Issue to greet a b.‘:
spanking new year

Featuring:

NEXT MONTH

JANUARY
1962 M ISSUE

"Radio-Electronics

vy

B WHAT'S NEW IN 1962 TV CIRCUITRY? Bl Wayne Lemons’ Special Annual Report—all the
new and interesting features—from Admiral to Zenith.

B BUILD AN ELECTRONIC MICROMETER M A do-it-yourself precision instrument than can stand
up with expensive laboratory jobs. This calibrator uses capacitance to measure the diameter of a
hair or the thickness of a piece of paper. You can make even finer measurements with it.

I SIMPLE REVERBERATOR M The battle goes on—is reverberation a gimmick or a valid improve-
ment? Find out for yourself. Here's a simple and economical device that's easy to build and adjust.

I ELECTRONICS HEATS AND COOLS M Will both your car and refrigerator be run by thermo-
electric devices in the near future? Fascinating new developments may soon make both possible.
This challenging article explains how electronic heating and cooling works, describes present uses
and tells what the future promises. Stimulating reading.

M PLUS many equally absorbing articles on your favorite phase of electronics.

On sale
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RADIO-ELECTRONICS


www.americanradiohistory.com

6SNT7-GT
VERT 0SC

TO VERT
——
OUTPUT

.2MEG

SYNC
CLIPPER

75K

250K
HEIGHT

VYERT
i
R Y8+
==
Fig. 4—Vertical oscillator circuit of G-E
810. Juggle circled resistor to stop pic-
ture rolling.

Be sure that the high-voltage shield
(the doghouse) is in place and well
fastened.

Vertical roli

I'm working on a G-E 810. The com-
plaint is « wertical rolling, but I've
checked all voltages and resistances,
and they seem to be within the toler-
ance. I've changed the tubes, with no
results.—F. A., Los Angeles, Calif.

This type of vertical oscillator is
very common in all kinds of TV sets
(Fig. 4). First check or replace all
capacitors that show even the slightest
sign of dc leakage. Even a very small
de leak will make this oscillator circuit
hard to hold.

Next check the resistance values,

DECEMBER,
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especially plate load and grid resistors.
In this particular chassis, if everything
else checks out, juggle the value of the
24,000-ohm resistor in the grid cir-
cuit of the second triode section till you
get the picture to stop with the hold
control somewhere near the center of its
range. You might even replace the hold
control with a slightly larger unit.

New CRT

What changes would be necessary in a
G-E 21T25 so that a 21ZP4B could re-
place a 21ARP4?—R. E. H., Fitchburg,
Mass.

You can use the 21ZP4B as a re-
placement for the 21ARP4 by simply
providing some means for focusing the
tube. The ’ZP4 tubes are magnetic-
focus types, so you have to add an
EIA No. 109 focus coil (or its PM
equivalent).

I have a better suggestion: a type
21JP4 is an exact replacement for the
21ARP4. However, a 21XP4 or 21YP4
would be less expensive for replacement
purposes; both of these are electro-
statically focussed tubes. Run a wire
from pin 6 of the tube base to some
point in the circuit; use whatever de
voltage gives the best focus (anywhere
from +250 volts to ground).

White streaking

The set in question is a General Elec-
tric M} chassis. After it is on for 5
minutes or so, small white “pellets”
streak across the screen. In a short
while the interference resolves itself

wmto a jagged white bar about 1 inch
in width. It looks like Barkhausen or
spook interference, with one difference,
it flits back and forth across the fuace
of the screen. With no picture content
the bar disappears. Could it be a pura-
sitic oscillution in the horizontal sys-
tem? I can get mo help on this from
anyone.—W E.G., Bronx, N.Y.

This interference is undoubtedly re-
lated to the horizontal svstem and is
getting into the video as you say, with
a blank raster, the phenomenon disap-
pears. You’ll find the same thing in
some sets with black dots and streaks
instead of white. It depends on the
polarity of the signal which is being
picked up and at what point in the
circuit the pickup takes place.

This is usually due to parasitics in
the the horizontal sweep circuits. These
can be eliminated by inserting small
(47-ohm) resistors in series with the
output tube plate and screen leads, or
by using small well-insulated rf chokes
(such as the type used in some TV set
heater circuits).

It can also be due to radiation from
the sweep circuits getting into the
antenna lead to the tuner. Dress this
lead as far away from the horizontal
system as possible and secure all shield-
ing (the doghouse, etc.). Now and then
a set comes in without the doghouse;
some careless technician has left it off
completely! In a case like this, replace
it, either by getting a duplicate or mak-
ing one out of copper screening. END

now you too can say:

“RECORDED WITH TELEFUNKEN'...

Probably you’ve noticed it on the covers of
your favorite records: many fine firms spe-
cially mention their use of Telefunken micro-
phones. Now, from a very wide range, you
can pick the ideal Telefunken microphone.
Whatever your budget, your acoustics, your
recording requirements, you can adopt the
accepted criterion of experts. Telefunken
microphones, evolved from half a century of
research and experience, are for profession-
als—and for home recording enthusiasts.

PARTS JOBBERS: Write for full information.

AMERICAN ELITE INC.
48-50 34th Street, Long Island City, N. Y.

Telefunken Sales .and Service Headquarters
for over a decade.

Name

AMERICAN ELITE INC.,, 48-50 34th Street, Long Island City, N. Y.
Please send me complete literature on Telefunken microphones.

Address

City

Zone___

State
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PROPHECY

];z)r men and women with a sincere desire to succeed

“In the years that have passed since my days
on the faculty of RCA Institutes, I have be-
come even more firmly convinced that the
individual who continues his education . . .
particularly his technical education. .. is
the individual who profits both as a thinking
man and as a working man. Science and in-
dustry will reward you for your talents and
energy. Out of your efforts may come in-
ventions, new products, processes and serv-
ices. There is everything good yet to be ac-
complished in our lives and in our work.
What man has done, man can do better.”

Chairman of the Board,
Radio Corporation of America

RC A Institutes Offers the Finest of Home Study and Resident Training

for Your Career in the Rapidly Expanding World of Electronics

RCA Institutes, founded in 1909, is
one of the largest technical institutes
in the United States devoted exclu-
sively to electronics. A service of
Radio Corporation of America, RCA
Institutes offers unparalleled facilities
for technical instruction. . . tailored to
your needs. The very name “RCA”

68

means dependability, integrity, and
scientific advance.

RCA Institutes Home Study School,
licensed by the New York State De-
partment of Education, offers a com-
plete program of integrated courses for
beginners and advanced students rang-

www.americanradiohistorv.com

ing from electronic fundamentals to
automation. All courses are designed
to prepare you for a rewarding career
in the rapidly expanding world of elec-
tronics. The caliber of the training youw
receive is the finest! And you get top
recognition as an RCA Institutes
graduate!

RADIO-ELECTRONICS
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HOME STUDY COURSES i

Electronic Fundamentals - TV Servicing
Color TV - Electronics for
Automation - Transistors

Voluntary Tuition Plan. The im-
portant thing to remember about RCA
Institutes Training is the convenient,
no-obligation payment plan. This plan
affords you the most economical pos-
sible method of home study training
because you pay for each study group
only when you order it. If you inter-
rupt your course at any time, for any
reason, you owe nothing more. You
never have to pay for the whole course
if you don’t complete it. No other
obligations. No monthly installment
payments!

RCA Instruction is Personal. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances, and time. The
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 i»
Los Angeles and
New York City train
you for any field of

Electronics you may
choose!

No Previous Technical Training
Required For Admission. RCA In-
stitutes Resident Schools in Los An-
geles and New York City offer training
that will prepare you to work in re-

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
RESIDENT SCHOOL

warding positions on research and pro-
duction projects in fields such as auto-
mation, communications, technical
writing, television, computers, and
other industrial and advanced elec-
tronics applications. Even if you did
not complete high school, RCA will
prepare you for such training with
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 installations
such as Cape Canaveral, with import-
ant companies such as IBM, Bell Tele-
phone 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 Resident School class
had 92.06% of the graduates who used
the Free Placement 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 your career in elec-
tronics while continuing your normal
full-time or part-time employment.
Regular classes start four times each
year.

RCA [INSTITUTES, INC. A serviCE OF RADIO CORPORATION OF AMERICA, 350 W. 4th St., New York 14, N. Y.,610 S. Main St., Los Angeles 14, Calif.
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one will believe

you built this Fisher Speaker System yourself!

Introducing the KS-1 Slim-Line Kit.

You will have to do some strenuous
convincing before anyone believes
that this superb-sounding and ele-
gant-looking Fisher loudspeaker sys-
tem was home-built. A three-way
system of this caliber would be im-
portant news even if it were factory-
assembled, especially as it is of the
new slim-line form, which requires
ultrasophisticated engineering for
top results. But, thanks o exception-
ally careful and imaginative plan-
ning by Fisher engineers, you can
build the KS-1 and have Fisher per-
formance at an important saving.

This is the only slim-line speaker sys-
tem available in kit form and it is
designed around the most advanced
components: a 10-inch free-piston
woofer with 30 cps free-air reso-
nance and 4-lb. magnet structure; a
5-inch AcoustiGlas-packed mid-
range unit; separate super-tweeter;
fully wired and balanced three-way
LC dividing network with 1400 cps
and 5000 cps crossovers; 18 x 24"
x 5 cabinet packed with AcoustiGlas
padding; and matching grille cloth.
You install the driver units, connect

*Factory ossembled in oifed walnul, $89.50. Prices slighily higher in the Far West

the network, complete the preassem-
bled cabinet—and you are the owner
of a truly high-quality loudspecker,
which can be either wall-hung or
placed anywhere on the floor to
blend harmoniously with your decor.

The sound of the Fisher KS-1 will
astonish you; it is extremely clear,
with precise transients, as well as
full and rich—quite unprecedented
in a system of this size and price.
Don’t miss a demonstration at your
Fisher dealer. Price, in birch or wal-
nut, sanded and ready for your
choice of finish, $59.50*. Factory
assembled, $84.50*.

USE THIS COUPON FOR COMPLETE INFORMATION |

Fisher Radio Corporation
21-51 44th Drive, Long Islond City 1, N. Y.

Please send the fallowing Fisher literature
without charge:

Specifications on the Fisher KS-1
Speaker Kit

[ 1962 Fisher Hondboak, a 40-page illus-
irated reference guide and caralogue
for custom stereo instatlations.

—_—_—————————————

Name i

Address—

City— _.Zone__Siote.
e LR R

EXPORT: Telesco

Internctional Carp., 171 Madison Ave., N. Y. 16, N. Y. In Conada: Tri-Tel Asscciotes, Ltd.

www.americanradiohistorv.com
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tuner
problem

By HERMAN BURSTEIN

SOME of the toughest service prob-
lems involve electronic units that
are just a bit out of kilter rather than
completely out of commission. One is
particularly likely to run into this kind
of situation with hi-fi components. The
owner often considers even a slight
departure from perfect performance
equivalent -to outright failure. He may
complain about something that ex-
tremely careful listening barely reveals.
(And you ean’t blame him, because he
has paid a good deal of money for the
difference between adequate and excel-
lent performance.) Confronted with a
service problem of this kind, the tech-
nician has to adopt the audiophile’s
viewpoint or get out of the hi-fi busi-
ness.

This is illustrated by the case of an
FM tuner of excellent reputation that
was brought in for servicing. The
sequence of events was:

1. Customer: Complained the tuner
did not reproduce bass as well as it
used to.

2. Technician: Fed the tuner signal
into a test amplifier and speaker, the
latter an 8-inch unit in an enclosure
of about 2 cubic feet. Tuner sounded
satisfactory to him, and he said so.

3. Customer: Protested that the test

_DISCRIM_

754 SEC
DEEMPHASIS
NETWORK

—p— J\Mr‘ﬁa-ouwur

M T
AFC LINE =
Toor
09 L os

I T

speaker was inadequate for low fre-
quencies, compared with the speaker
system in his home.

4. Techniciun: Went to special effort
of feeding the tuner signal to a large
speaker system with bass response be-
yond dispute. Tuner again sounded all
right to him, and he said so.

5. Customer. Still insisted that the
bass was not what it used to be.

| 6. Techniciun: Hooked up a test FM
tuner of very good make to the am-
plifier and switched alternately between
| the test tuner and the customer’s tuner

RADIO-ELECTRONICS
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on the same stations. There was no
apparent difference on the first couple
of stations. Then he tuned in a sym-
phonic recording containing passages
with full bass. Now there was a definite
difference. The test tuner had solid bass
with considerable impact. The custom-
er’s tuner sounded wan at the very low
end. The technician accepted the tuner
for servicing.

7. Technician: First thought that
the tuner’s output coupling capacitor
had dropped appreciably in value, re-
ducing bass output. But a check of the
.05-pf output capacitor proved it was
perfectly all right. With the usual input
resistance of about 500,000 ohms pre-
sented by most preamplifiers, this would
insure bass response flat within 1 db
down to about 13 cycles.

8. Technician: Cogitated for a while.
Referred to schematic. Cogitated some
more. While listening to a program
with appreciable bass content, he flicked
the afe switch to the off position. Imme-
diately the bass improved. He checked
the parallel .05- and .001-gf filter
capacitors in the afe line, shown in the
diagram. (The .001-uf capacitor, ce-
ramie, insures filtering of the high
frequencies, which may be inadequately
shunted to ground by the larger capaci-
tor owing to its inductance.) The .05
capacitor proved open,

For proper afe action, the signal
reaching the reactance tube must be de
—either negative or positive, depending
on whether the tuner is set above or
below the FM station’s center fre-
quency. If an ac (audio) frequency
reaches the reactance tube, it causes
the oscillator frequency to swing in
step with the frequency deviations of
the incoming FM signal. Therefore fre-

quency deviations are reduced, causing |

lower audio output, which varies in
magnitude with the amount of fre-
quency deviation.

In the case illustrated, where the
.05-uf capacitor was open, the time con-
stant of the .001-uf capacitor and the
1-megohm resistor in the afc line was
too small to shunt the low audio fre-
quencies to ground. Therefore these low
frequencies were reaching the reactance
tube, causing loss of bass for the reason
explained.

9. Technician: Put in a new .05-pf
capacitor. Now bass was as good with
afc on as off.

10. Customer: Listened to the re-
paired tuner. Nodded happily, cheer-
fully paid his bill, and walked out satis-
fied he had found the right man for
servicing the hi-fi systems owned by
him and his friends. END

Canada Approves Stereo

The Board of Broadcasters of the
Canadian Board of Transport has ap-
proved standards for FM stereo iden-
tical to those adopted in the United
States. Up to the time of writing, no
information on the number of sta-
tions expected to broadeast stereo in
Canada was available, Some Cana-
dian manufacturers are already mak-

ing multiplex adapters and receivers. |
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. .. won’t make car-pushing easier but they will
make your job much simpler.

This is because CENTRALAB has the most com-
plete line of push-push and push-pull controls on
the market. They are available in four different
types— Adashaft, Universal Shaft, Fastatch for
dual concentrics and Twin types for stereo. These
push-push and push-pull controls are now used
in over 789, of the television, radio and hi-fi sets
coming out of the factories. In addition, you can
make your customers happier by installing these
convenient-to-use controls when replacing the
standard volume controls.

You will find the CENTRALAB replacement you
need at your distributor. Contact him now for
your copy of the latest CENTRALAB catalog listing
hundreds of other CENTRALAB replacement com-
ponents . . . or write us directly for your free copy.

Centralab.

'S

ACTUAL SIZE

THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
922M EAST KEEFE AVENUE * MILWAUKEE |, WISCONSIN
CENTRALAB CANADA LIMITED— AJAX, ONTARIO

ELECTRONIC SWITCHES « VARIABLE RESISTORS « CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS « ENGINEERED CERAMICS
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NEW SAMS BOOKS

ABC's of Ultrasonics

Alan Andrews tells the fascinating story of how
sound waves above the normal audible range are
being used to perform jobs ranging from cleaning
tmy watch movements to huge missile cases, homog-

enizing milk, relieving lumbago, measuring thick-
ness and depﬂ\, locating schools of fish. Clearly
understandable, from the first chapters on the nature
and behavior of sound waves, to the final chapter
on the unique uses of ‘‘silent sound.” Covers main-
tenance and testing of ultrasonics equipment, trans-
ducers, typical circuitry, cavitation applications;
describes specific commercial equipment used for $195
various applications. 96 pages; 5Y%4x814”. Only ]

Electronic Games & Toys You Can Build

Len Buckwalter presents complete, easy-to-follow.
instructions for building 15 fun-filled projects. Each
project is excitingly different and not available com-
mercially. Some challenge the player’s Jud;:menl
some tesl manual dextenty others achieve "'magic”
effecis. Projects include: Test Your Nerve; Reaction
Fimer; Crack the Combination; I’enny Pltch Iilec-
tronic Card Trick; T'he ¥ llm)el ‘I'he Maze; Space
Shot; Moving Mouse; Party Pooper; Countdown;
Find the Airport; Mind-IReading Act; 'Treasure
Hunt; The Musitron. All you need is a soldering

$250

gun, 4 few tools and parts. and you're headed
128 pages: 5

for fun. Y5 x 81", Only

Howard W. Sams Citizens Band Radio Manual

Here are famous Standard Notation Schematics and
PHOTOFACT® Folders on nineteen 1960-61 CB
‘I'ransceiver models. Includes valuahle section on
servicing CB equipment, outlining typical service
problems and their soluuons qualifications required
for servicing CB radio, poten(ial market for CB
sales and service. F'his initial volume covers: Apelco;
Citi-Fone; Glohe; Gonset; Hallicrafters; Heath; La-
fayette; Morrow; RCA; Radson; Raytheon; Realis-
tic; Regency; Umle(l Sc lentlﬁc Ldlv; Vocallne, $995
Vll\mg 160 pages; 834 x 11”7. Only . .. 2

Servicing TV Remote Controls

Sam Marshall helps you solve the pesky problem of
servicing TV remote controls currently used with
mosi new TV sets, Tells how the various systems
work. Includes thorough analyses of transmitters,
receivers, relay and motor control systems. Nine
chapters include: Basic Principles of TV Remote
Control Systems; Remote Control Transmitters (5
basic types); Remote Control Receivers (descrip-
tions of all popular types). Outlines installation,
adjustment, alignment and troubleshooting. $995
160 pages; 514 x 814”. Only . . 2

NEW! VOL. 13 AUTO RADIO MANUAL!
Just out——coverage of 50 popular models pro-
duced in 1959-60. Complete Photofact® data.
160 pages; 844 x 11”7.Only. ... $2.95

HOWARD W. SAMS & CO., INC.

Order from your Sams Distributor today, or mail
to Howard W. Sams & Co., Inc., Dept. M-21
1720 E. 38th St., Indianapolis 6, Ind.

Send me the following books:

[0 ABC's of Ultrasonics (ULT-1)

[ Electronic Games & Toys (EGT-1)

[ Citizens Radio 8and Manual (CB-1)

[ Servicing TV Remote Controls (REM-1}

[] Auto Radio Manual. Vol. 13 (AR-13}

$.mak (2 % SRS enclosed. [1 Send Free Book List

Name _

Address

]

Gty Zone_____State

IN CANADA: A. C, Simmonds & Sons, Ltd.,, Toronto 7 B
Bam wwem (outside U.S.A. priced slightly higher) m o = andl
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% MAKE A

5-ua Relay

Take a power lransistor, convert il to a phototransistor and add

one microammeter to get an ultrasensitice relay

By MARTIN H. PATRICK

SINGLE transistor acting as a pho-
A tocell can be used to convert a mi-

croanimmeter into a supersensitive
1elay which operates at the unusually
low current of 5 pa. It takes a little
work, but the results are worth the
trouble

If you have a meter that has been
abused by too much pegging o1 if you
feel you would like to tamper with that
old one that has seen better days, give
this stunt a try. Drill a 5/64-inch hole
through the face of the meter at a
point where the needle movement will
produce the greatest amount of light
shading (Fig. 1-a). The hole must ex-
tend through the back of the meter
where a pilot light is set up to provide
the necessary illumination (Fig. 1-b).
To do this, you will have to remove the
meter from its case. Careful planning
and handling will get the hole in the

right spot.
A power transistor such as Lafay-
== FIL
-~  TRANS
S =
// 17VAC
< Py,
W& 3 N

HOLE THROUGH METER

50

HOLE UNDER WIDEST
PART OF NEEDLE

NEEDLE

PARTIAL FRONT VIEW OF METER
a

Fig.

will cover

it as it moves np scale. b

MA
LIGHT SP-147 @
SOURCE R

Fig. 2—Simple setup for testing tran-
sistor photosensitivity.

Fig. 3—Meter protection circuit. Full-
scale movement of needle breaks light
beam, triggering relay that opens the
nreter eircuit.
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6.3V

a hole through the face of the meter

ette’s SP-147 (77¢) makes an effective
photocell for this application. Carefully
remove the top of the transistor’s case
by drilling a %-inch hole close to the
outer edge, away from where the ger-
manium wafer is. Look for an indenta-
tion under the mounting base. The wa-
fer is right above it. Then, with shaip
wire-cutting pliers cut away the top,
being careful not to damage the wafer.
It’s a good idea to anchor the transistor
rigidly by its edge in a vise. [A cad-
mium sulphide oy other commercial
photocell might also work.—FEditor] A
good photosensitive transistor develops
about 0.5 ma when connected as shown
in Fig. 2 and exposed to a 100-watt
lamp.

Some power transistors have more
leakage than others. Therefore, it may
be necessary to compensate for this by
shunting the transistor’s emitter and
collector with a suitable value resistor.
To determine what value to use, try a
few rvesistors and select the one that
lets the relay open when the light beam

2 TELEPHONE TYPE RELAY
LIGHT T POTTER & BRUMFIELD
SOURCE MGIID, 6 VOLTS

N° 47 o

PILOT @ *_N.O—‘WORK CKT
l

o
N\ s

NEEDLE

+4
45VBATT

0
bt
PARTIAL SIDE VIEW OF METER

b

so that the meter needle

Circuit of the ultrasensitive relay.

piLOT 6.3¥

HOLE IN METER FACE

TELEPHONE TYPE RELAY
POTTER 8 BRUMFIELD
_ MGIID,6 VOLTS

PROBES

+
4.5V BATT
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NEW Multiplex Stereo FM
All-Transistor Stereo Hi-Fi

A[l/[ﬂ exclusives:

MONEY-SAVING KNIGHT-KITS®. Enjoy the most sat-
isfying do-it-yourself experience in the world!
Build KNIGHT-KITS—lowest in cost, easiest to
assemble, best for performance. Select from over
90 exciting KNIGHT-KITS —Stereo, Hi-Fi, Hobbyist,
Amateur and Test Instruments. An exclusive
ALLIED product.

BEST-BUY KNIGHT® PRODUCTS. Save most on famous
KNIGHT Stereo Hi-Fi--comparable to the best in
quality, styling, performance—yet priced far
lower. Select super-value KNIGHT components or
complete systems (including latest Multiplex
Stereo and All-Transistor Hi-Fi). KNIGHT prod-
ucts are acclaimed by all who recognize integrity
in design and manufacture and who appreciate
value.

ALLIED RADIO

World’s Largest Electronic Supply House

Satisfaction Guaranteed or Your Money Back
DECEMBER, 196

ALLIED 1962

ELECTRONICS CATALOG

including the

complete 1962 WORLD’S BIGGEST— MOST COMPLETE
knight-kit

+LOG
CATA L4

SAVE MOST ON

EVERYTHING IN ELECTRONICS

including exclusive products & special
values available only from ALLIED

e New Multiplex Stereo FM—
All-Transistor Stereo Hi-Fi

o New Stereo Hi-Fi Systems—
Everything in Hi-Fi Components
Money-Saving Build-Your-Own
KNIGHT-KITS® for Every Need

o] ® Best Buys in Tape Recorders,

Tape and Recording Supplies

Citizens Band 2-Way Radios

® Amateur Receivers, Transmitters,
and Station Gear

® Public Address Systems, Paging
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Test and Laboratory Instruments
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® TV Tubes, Antennas, Accessories
® Batteries, Wire, Tools, Hardware

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

o T NO MONEY DOWN

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.
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+ World’s Largest Stocks » Lowest Money-Saving Prices
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Relay is in closed wood hox so line-cord connections to fila-
ment transformer are not exposed. Note power transistor

with top off.
is interrupted by the meter needle.
Mount the transistor on the front
of the meter in line with the hole. The
meter needle should interrupt the light
beam shining through the hole. By
adjusting the meter movement, you may
be able to actuate the relay at perhaps
an even smaller current. If vou intend
to use the relay as a permanent setup,
insert a very fine wire in the light hole
to act as a stop for the meter pointer.
This will insure actuating the relay at
higher currents that would normally
move the pointer past the hole.

The same arrangement can be used
to protect a sensitive microammeter
against pegging—the result of un-
expected overloads or accidental shorts.
Simply drill a small hole at or near the
full-scale reading and use the same
circuit arrangement as for the sensitive
relay. Relay contacts are used as part
of the microammeter circuit, in series
with work under test (Fig. 3). As soon
as needle movement caused by an over-
load breaks the light beam, the relay
contacts open, thus opening the meter
circuit and preventing the needle from

The 5-za velay with the transistor placed so the light com-
ing through the mcter face strikes the germanium wafer.

banging full scale. The relay will have
to be a latching type.

The uses for this type of super-
sensitive relay are numerous. Ior
example, a powerful local station that
will produce about 5 pa (rvectified) in
a resonant circuit can actuate the relay.
It is especially useful with thermal
electricity. Almost any two dissimilar
metals twisted together and heated will
produce 5 ua or more. Or you can use
a PM speaker with one stage of audio
amplification to make a sound-actuated
relay. END

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.
B The 350C is furnished with an 11" retracted (five foot extended) coiled

cord. Hanger button and standard dash bracket are inciuded 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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MICROPHONE COMPANY

933 17th Street NE,
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NEW CB
XMITTER

TESTERS

By WAYNE LEMONS

Just how efficient is your Citizens-band

rig or amateur transmitter? How effi-
cient is your antenna as a radiator? Or
what’s your percentage of modulation
— talk power? Without some sort of
test equipment it is a virtual certainty
that you have no idea. Some new equip-
ment designed to answer these questions
has just been introduced.

These new instruments cover 3 to 180
me, so they can be used to test the bulk
of AM transmitters in use today.

The model 510 transmitter tester
measures power output up to 5 watts
and, with the model 511A Attenu-Load
as an accessory, up to 50 watts, it meas-
ures modulation percentage of both
positive and negative peaks. It ean also
act as a dummy load.

The 520 antenna tester is a standing-
wave-ratio indicator that determines
antenna efficiency. All three are made
by Seco Electronies.

How they work

The model 510 transmitter tester is
an absorption type wattmeter (Fig. 1).
Transmitter power is dissipated in a 51-
ohm resistive load. Diode D1 rectifies an
rf sample and the resulting dc goes
through an rf filter and calibration con-
trol to a meter calibrated in watts.

With the selector switch in position
1 or 2, for checking modulation per-
centage on negative or positive peaks,
the rf is fed through D4 in series with
an RF LEVEL control (Fig. 2). With the
pushbutton depressed, the rectified de
goes through an rf filter to the meter.
The RF LEVEL control is adjusted until
the meter reads at the RF SET position.
When the pushbutton is released, a 5-
pf capacitor is inserted in series with

(Continued on page 80)
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ATTENU-LOAD
s0-5 WATTS
mopEL 114

NpuUl $Q OHNES

- @ 1
0
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An rf and modulation tester
for high- and low-power rigs,
plus an antenna checker and
standing-wave meter speed
analysis and servicing.

RF INPUTS
Fig. 1—Simplified circuit

of power oulput test of
model 510.
Y ¢310
TS pr OsH Nt cAL
2 Bl
oL 3K
200 T270upf
7.8K
o 5 METER
N
T -;-Dz T el
00T TV 44004t
RF INPUTS

Fig. 2—Measuring mod-
ulation percentage with

the 510.

RFLEVEL
5K
D4

DIODE REVERSED FOR READING
NEGATIVE PEAKS

PUSH BUTTON 400pt
I 3
E
e =3
Py TP W
OuH == L@ ==
7 Toor METER

270uuf RF LEVEL
e -VEL

(Ca] ’
K
HT INPUT SMH  1OuH
? ,01‘6 TO METER CKT
= 1K D2
L L

Fig. 3—The 510 uses this relative power
circuit for checking outpul of low-power

units.
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BUILD THE FINEST

CUSTOMIZED

TV KIT

On Easy ‘“Pay As You Wire’ Terms
| Only $15 for the Starting Package!

“PROFESSIONAL"

Series—designed for

| the perfectionist seeking
the finest in TV performance.
Easy to assemble. No technical
knowledge required. Anideal

“Learning” Kit with a Complete

Course of Study is available,

Also available:

WIRED

CHASSIS

for custom

installations

with a choice
of vertical or horizontal
controls and the newest

23", 24" or 27"
CRT.

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 . . . Standard Coil
Guided Grid Turret Tuner . .. Super-sensitiv-
ity for fringe areas . .. Complete line of Acces-
sories for Custom Installations.
Choice of 23", 24'' or 27 CRT. Prices range
from $119 to $199.

| U.S. Armed Services and over 4000 schools and

colleges have selected Transvision Receivers for

educational television.

Inderesled in Elechonics? Z:

Learn the basic principles of elec- L]
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.

New Rochelle, N.Y.
NE 6-6000

ymemem START NOW — MAIL THIS COUPONumamum

| 1 TRANSVISION Electrenics, Inc., New Rochelle, N.Y.  Dept. RE :

1 7 Send FREE 8-page Catalog...(J ! enclose $2 for Assembly i

[ Manual, refundable on purchase of Kit. t

: 3 | enclose $15 for Starting Pkg. on pay-as-you-wire plan. 1

1 (Complete Kits range from $119 to $199) ]

1

: Name :

: Address — :
1.

Cit: _Zene State ]

e e !
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_ LAFAYETTE iS'Am'é"'r.ica’é" Citizens Band Headquar

Complete

Portable Communications for Everyone

NO LICENSES,
TESTS OR
AGE LIMITS

LAFAYETTE
TRANSISTOR
I 'CITIZENS BAND

"WALKIE TALKIE"

® Completely Wired—Ready to Operate e Fully Transistorized—
9 Transistors pius 1 Diode @ Uses Inexpensive Penlight Batteries
® No License, Tests or Age Limits o Comes with Leather
Carrying Case, Earphone, Antenna, Batteries and Crystais

As simple and easy to use as the telephone—and twice as handy.
Receives and transmits up to 1.5 miles under average conditions.
PORTABLE— " B Weighs only - 18-0z. and slips into your pocket. Push-to-tafk
POCKET SIZE button operates built-in speaker as sensitive microphone.

Only A
636x3V3X1545" Compiete with Leather =
Carrying Case, Earphone. =
Antenna, Batteries, and Crystal

L= 21T

* LAFAYETTE HE-20A
- Deluxe CITIZENS
~ BAND TRANSCEIVER
;:J i Now With .Adrlerl Deluxe Features— . Made in USA. SR s DAY ‘ ;

o Pi-Network for Greater Power Output @ Calibrated “S" Meter 4 crystal-controlled transmit positions and 4 cryst
s AT § ystal-controlied
® 14 Tube Performance, 3. Diodes e Built-in 12 Volt Power Suppiy receive positions. Tuneable superhet receiver covers ali 23 as-
tor Mobije Use o Compiete with Matched Crystals for Channel 8 signed channels. Other HMighlights inciude, dependable push.to-tafk
A highiy efficient 2.way -communications system operating over a ceramic mike & relay, Jadjustable squefch control, automatic series _
-..msta.nqmz up tigo mile__s or more depending,pr_'u t?rraln. Fgatur]c‘:s__:‘_u,‘za_rtle .,Q?hlggjxm iter and illuminated [ L ey

EXCITING “EXPLOR-AIR"” 4-BAND RECEIVER KIT
Complete Shortwave and Standard Broadcast Reception

® 4 Bands For Total Coverage

o Complete Bandswitching From Front Panel
@ Built-in 4” PM Loudspeaker

® 550 KC — 30 MC

1 21.95 "

Precision compact radio kit with everything you
need for unexcelled reception. Size: 10x7x5"

KT-135 (less cabinet) .. .. ... . . 21.95
Made In 4.S.A. ML-150 Leatherette covered wood cabinet ... 2.75

LAFAYETTE RK-400WX SENSATIONALLY
Low PRICED AT | 4.9, 50 ", roner

e Up to 2-hours at 33; ips on LP Tape
® Provision For External Speakers
@ Permits Direct Recording From Radlo or Phono

The perfect recorder for home, school or of-
fice. Complete recording facilities with built-
in amplifier. 5 PM_ Speaker and_ sensitive
crystal microphone. Faolproof operation with

NO MONEY Down

e Factory Calibrated
and Tested. Six
Bands: 120 KC-260
MC. Dual output RF
Terminals

o Separate Variable Audio Output. Dial Calibration = 2%. Etched
Circular Dial — (Vernier Tuned)

A stable, wide-range signal generator engineered to fill the need for
an accurate, low cost service instrument. Completely wired and
ready to operate, the TE-20 features a large 414" etched circular dial
calibrated to *= 2% with a frequency output of from 120 KC to ; f

260MC in 6 bands. Built-in audio oscillator, adjustable output to 8 g?c},',',',,'ﬁzgf,"a'pﬂ'Q’ﬁ},gﬁfﬁgé’;ﬁ,;;‘:{;‘i,‘,’2”,,'0522'%sr
volts, variable RF antenuator and a host of other features. Steel distortion. Finished in attractive scuff resist-
case with leather carrying handle. ® 2 Speed; 3%, 7V2 ips ant pyroxylin material. Size: 113%4x9%x712".

SE INCLUDE SHIPPING CHARGES WITH ORDER.

ﬂ_A_I AYETTE PLEA
] = T X © oTHER LOCATIONS NEW YORK, N.Y. NEWARK, N. J. PARAMUS, N.J.
A H 100 6th Avenue | 24 Central Avenue | 182 Route 17
SEND MAIL ORDER TO LAFAYETTE RADIO

111 JERICHO TURNPIKE JAMAICA, N. Y. BRONX, N.Y. BOSTON, MASS. PLAINFIELD, N. J.
SYOSSET, LONG ISLAND, NEW YORK 165-08 Liberty Avenue | 542 E. Fordham Rd. | 110 Federal Street | 139 W. 2nd Street
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LAFAYETTE|
RADIO - = "EZ’J ek
ELECTRONICS .=

SALES CeNTER

CAT-NO* 620
' 9 6 2 R Rl 5":::! I.L':“nu":"
ew York

2 Gre
OUR 41st vEAR ) s o

CATALOG wn SHOR BY PMONE OEPT. mAinu: 1. rSoe

ALL DEPARTMENTS Wainut 17700
INDUSTRIAL SLRCTRONIC UIVISIONS Pwms B's Se0 Page §

205708 20 Wasy v
ml.-l-u by l.‘

SRRSO,

340 PAGE 1962
ELECTRONICS CATALOG

“America’s Hi-Fi &
Electronics Shopping Center”

Yours free for the asking — the biggest, best and
most comprehensive catalog in the 4l-year history
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician,
Engineer, Student, Serviceman, Dealer — you'll find what you want
in this latest Lafayette catalog.

RRLCIWERR * SRS O .

T

LARGEST STOCK SELECTION. Stereophonic Hi-Fi equipment, Citizens Band,
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplles
and much more, including all the favorite name brands.

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits .. .
dollar for dollar the best value for your money today. You'll also see
hundreds of Lafayette specials...available only from Lafayette. And,
as always, SATISFACTION GUARANTEED OR MONEY REFUNDED.

LOWEST PRICES. You'll save money too with Lafayette’s low, low

L)

\ prices. The lowest prices are always in the Lafayette catalog.

'°"”:°P s, 24-HOUR SERVICE. Quick, courteous service is your guarantee

COMPLETELY WIRED, / ?A’&HSITEES%I'ER d at Lafayette. Most orders are fully processed within 24 hours
FULL SIZE TUBE TESTER TE-10. ... 9.95 after receipt in the mail Order Division.

TE-15............19.95

NEW EASY-PAY PLAN.
Now, NO MONEY DOWN . .. |
up to 24 months to pay.
SUPERHETERODYNE

COMMUNICATIONS RECEIVER
KY-200, Kit .....cccooeiidiveenesis 64.50

ST

i%"%-.' L

i

‘-*b———w‘ﬁ NEW! KORDEXtm s
= Iwumsusvomzso nab Y, . Emf”‘ -
MI-KIT TAPE RECORDER ]

"RT-R01 VN e | 17.95 FM MULTIPLEX MOBILE ANTENNA WHIP
i ADAPTER HE-800WX . 6.95

1200 ... 39.50 - s

LAFAYETTE RADIO,DEPT. JL-1
P.0. BOX 10,SYOSSET, L.I, N.Y.

LAFAYETTE’S

NEW MAIL ORDER HEADQUARTERS

111 JERICHO TURNPIKE

(2 Blocks West of South Oyster Bay Rd.) [J Rush my FREE Lafayette 1962 Catalog 620

0
]
i
SYOSSET, LONG ISLAND, NEW YORK ' O Please send me # , shipping charges collect. '
l 1 am enclosing $ '
' i
' Name - — - '
: Address — A .
City. Zone State. i
- J
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(Continued from page T7)

the rectified de. Now there is no meter
reading from a steady carrier but, when
the carrier is modulated, the audio com-
ponent deflects the meter. This is the
modulation test. By reversing diode D4,
both positive and negative peaks can be
read.

On low-power rigs that do not have
50-ohm outputs, the rf is coupled in as
shown in Fig. 3. Only relative power
measurements can be made here. Cou-
pling to these must be kept low (small
meter readings) so they are not loaded
too heavily. Modulation is read as a
percentage of this low reference level
(Fig. 4).

For higher-power transmitters, the
model 511 A Attenu-Load must be placed
in the feed line between the transmitter
and the 510. This enables the two in-
struments to measure rf output up to
50 watts, as well as modulation per-
centages. Fig. 5 shows the Attenu-Load
circuit.

Antenna tester

The model 520 antenna tester is a
directional rf indicating device. Its
basic circuit is shown in Fig. 6. A di-
rectional coupler which is a short sec-
tion of air-dielectric transmission line
is inserted in series with the feed line
to the antenna. Two back-to-back indi-
cating ecircuits are coupled inductively
and capacitively to the short section of
transmission line in the 520. They are
arranged so that one indicates the
power going to the antenna while the
other indicates the power reflected from
it. If the outgoing (forward) power is
high as compared with the returning
(reflected) power, the efficiency of the
radiator (antenna) is good. This is a

SMH

XSK
| MH BUTTON

™ D2 r__o_'f
2% TO METER CKT

270uput RF LEVEL
'_._

HT INPUT

q}_.@

Fig. 4—Low-power modulation-indica-
tor circuit.

S50 WATTS

MAX INPUT 24 313 27-0 EXT RF OUTPUT

g 35 54 %

Fig. 5—The 511A Attenu-Load uses this
circunit arrangement.

r —————————————— =]
$0239 50239
) _— CONNECTORS —. ¢ I
FROM o 10
XMITTER ANTENNA
IRSY, 2200 2200 Sl
|N29aT ' Fizoal
: 5 005 ™ '
.00 =1
Fi s S IR b Bl ——e
COUPLER UNIT PR |
FORWARDX  REFLECTED
METER
CALIB

£

Fig. 6—Basic SWR setup as used in the
520 amenna tester.
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IN PARALLEL=
310

RF
INPUTS
Y %8-2209

NT

[&

5-1000
=IN PARALLEL=
200

=

FUNCTION SW POSITIONS
(500/5W)

! - AMP MODULATION PERCENT{POSITIVE)
2+ u w (NEGATIVE}
3-RF WATTS - RF MILLIAMPERES
(HANDY TALKY}

4- RELATIVE POWER OUTPUT

5- AMP MODULATION PERCENT (POSITIVE)
Be | (NEGATIVE)

HT INPUT

6 = 270ppf

= 0-1MA
[E][T ®
-] v
S, 08| e =

éMETER

=

Complete circuit of the model 510 CB transmitter tester.

low standing - wave ratio (SWR).
(Standing waves are those that are re-
flected down the feed line.) SWR is
Vet Ve

calculated by the formula -

Ve — Vi
where: v = forward voltage and v. =
reflected voltage.

If there is no reflected voltage, the
ratio is low—1 to 1. The larger number
is usually read first. Thus, if the SWR
is high, it would be read 5 to 1, 6 to 1,
etc. On the 520, a GOOD-POOR scale is in-
cluded for the nontechnical observer.

The 520 can be used with trans-
mitters with up to 1,000 watts maxi-
mum output and may be left in the line
as an output indicator. You can read
the actual output of all transmitters
from 0.5 to 1,000 watts in the frequency
range of 3.5 to 180 me.

Using the instruments

Let’s say the complaint is that a CB
or other station can’t be heard or is
weak. Connect the 510 transmitter
tester to the antenna connector of the
transmitter. (A special adapter cable
and two parallel inputs permit con-
nection to just about any transmitter
regardless of the type of coax connector
used.) Turn on the transmitter. If the
CB transmitter develops 1.5 to 2.5
watts, it has ample rf output. [Remem-
ber this is the actual rf output into a
50-ohm load and should not be confused
with the 5 watts input (output plate
voltage times current, designated by the
FCC as maximum). Few transmitters
have greater than 50% efficiency.]

If the rf output is low, you probably
have a weak transmitting tube, defec-
tive crystal or component. Or perhaps
the transmitter is improperly tuned or
the input voltage is low.

If the rf is normal, you are ready to
make a modulation check. Switch to the
proper position and calibrate the 510.
Talk directly and distinetly into the
mike at a distance of 1 to 2 inches,
but do not shout. The meter should
deflect upward to near 100%. (Some
transmitter designs restrict modulation
to around 75%.) If modulation is low,
it should be corrected. A lack of “talk
power” restricts the range as surely as
low rf carrier power. Check for weak
tubes, low voltages, defective mike, ete.

Whatever the trouble, you now know

www.americanradiohistorv.com

in what transmitter section to look.

The antenna tester will often spot
antenna faults that cannot be detected
any other way. On new installations
always check and record the SWR. This
not only spots possible antenna or lead-
line defects in the installation, but is
invaluable as a guide for antenna per-
formance in subsequent service. Most
commercial antennas have low SWR.
So if a SWR is high, check for improper
feed-line impedance, poor connections,
etc. Corroded or loose connections that
may not show up on an ohmmeter—
even if it were possible to make the test
—are immediately detected by the 520.

If you build your own antenna, you
must know its efficiency—you may be
losing half or more of your power in
standing-wave reflections. Remember,
adjustments at the transmitter end
have no effect on SWR. Only a properly
matched feed line and antenna can
eliminate radiation losses from stand-
ing waves.

You can read the actual watts going
into the feed line and antenna with the
520. The scale is calibrated 0-10. If
you don’t push any buttons, the scale
must be multiplied by 100. In other
words, you can read up to 1,000 watts
forward power. Depressing the X10 or
X1 buttons reduces the scale accord-
ingly. Where SWR is high, you must
subtract the reflected power from the
forward power to arrive at the actual
power going into the antenna.

The 520 may also be used on 72- to
75-ohm lines by simply subtracting 0.4
from the SWR scale. END

“Good grief! No wonder we didn’t get a
signal from that satellite we sent up
today!”
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YOUR LAST CHANCE TO CASH IN ON MONEY-SAVING COUPON PACKAGED WITH EVERY

ERTOE . . R e e DR R e T
PYRAMID ELECTROLYTIC. OFFER ENDS DEC. 31,1961. SEE YOUR DISTRIBUTOR TODAY.
BRI 0 T R e SRR o el e RN S R

e INSIDETHIS VU-PAK IS
- S A MONEY-SAVING
COUPON '~ EVERY
PYRAMID TWIST-
PRONG ELECTRO-
LYTIC YOU BUY FROM

Q i T T ATRART
#

LN 3
E MERGEE
' i . §t i KU LU
JIVISION & Ji YRAMID DIST i, PICK THE TWIST-PRONG
g; i % 1 N . % N
1

L Vi 21! y & it M
CASH IN THE €O . EVERY VU-PAK HAS ONE! BUT THAT'S NOT ALL. YOU GET A
RELIABLE, PYRAMID ELECTROLYTIC THAT M VERY REQUIREMENT YOU SET FOR
A TWIST-PRONG, SO YOU'RE A WINNER TWO WAYS. SEE YOUR DISTRIBUTOR TODAY.
GENERAL INSTRUMENT CAPACITOR DIV., CERERALINSTRUMENT CORPDARLINGTON S.C.
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1961 ANNUAL INDEX

Vol. XXXI, January-December, 1961

A

Air Conditioner, Ultrasonics Controls

Maxwell) Jul 48
Alarm Burglar, Composite-Transistort Jun  &F
Alarms Emergency in Your Home Mar 82
Ampl-fers—See Audio, Electronic(s), TV
Anti-Chatter-Capacitors {Darling) Dec 46

AUDIO—STEREO—HIGH FIDELITY

Amplifier(s)

Feedback, Puzzled About? (Crowhurst) Feb 69

from Ofd TV's (Cl Nov. 59

General-Purpose, Composite-Transistor} Jun. 64

Mini-pack (Frantz)* Apr 50; (Corr) Jun 89

Remote Has 4-transistor Circuit

(Waslo}* Mar 96

Stereo, Quality (Laurent)* May 35

orres Jul 20

Stereo (Scott LK-72)% Sep 82

Transistor, 2-stage (NC) Jul 100

Wide-band {Post} Feb 102
Crossover, All-Transistor Electronic

{Meyer)* Jun 37
Feedback, Puzzled About? (Crowhurst) Feb 69
Hum?, Puzzled About {Crowhurst) Jan 36
Mafchlng, Taking Mysticiam Out of

{Ravenswood) Jul 56
Noise Limiter {Pat) Sep 120
Organ(s)

Add Percussion to Electronic (Korte) Sep 92
Strobo Instrument Tunes {Dorf) Feb 42
Qutput, Quality (Pat) Oct 126
Phone-Plug Adapter (Trauffer) Jul 50
Piano Tuning Device (Pat) Nov 137
Plugs, Easy-to-Connect Feb 49

( orres) May 20
Power Transformer, Old- Timer Helps Replace

Darr) Nov 109; Dec 52
Preamplifier(s)

Custom Hi-Fi Design (Horowitz) Mar 46

Decade Type, Two (Sch ofz)‘ Aug 32

Stereo Oualufy (Williams)* Oct 54

Transistor P-C Stereo (Meyer) {Corr) Jan 117;

r 106; (Corres) Feb 26

Record, 30-Day LP (Fxchon) (Flps Apr 56
(C orres) Jun 22
Reverberation (Corres) Jan 24

Enhances Hi-fi audio {Scoft) Dec 36
{improved Jan 75
Speaker(s)

Compression, Improved (Pat) May 104

Corner Best? éCorres) Oct 24

Electrostatics, Full-Range, Are Here

(Frie Jul 30

Enclosures, Bass-Reflex Jan 40

New, Only 4 Inches Thin (Steckler) Nov 78

Rotate Stereo {Corres Feb 20

Smaller, As Things Get (Corres) Apr 22

System Phasing Aug 68
Speea Test Loop (Stone) Sep 68
Stereo

AM, No, Says FCC (NB) Dec 8

Ampln iers

Quality (Laurent)* May 35
Corres Jul 20
Phones to Mono Phones (Trauffer) Oct 85
Pickup Arms, New {Marshall) Nov 43
Pickup Arms Specifications for new
Steckler) Nov 46
Preamplifier, Oualn'fy (Williams)* Oct  54;
orres) Dec 22

Speaker(s)

How to Place gAugspurger) Oct 91
Rotate (Corres Feb 20
System, Convert for No. 20 (Lichten-

walter) Mar 59

Without Amplifiers (WN) Dec £5

Underwater (Corres) Jan 20
Tape Recorders, Servicing {Darr)
Brakes and Pressure Pads Sep 59
Level Indicators and Tape Erasing Jun 56
Mikes, Ampls, Bias-erase Oscdafors
May 47; (Corres) Jul I8
Recording Head Jul 78
Switching, Electronic and Mechnical Aug 39
Tone Control, Unusual (NC) Sep 116
Tremofo (Pat) Sep 120
Volume Control, Constant-Setting (Ives) Dec 57
Watt, Where's the (Corres) Apr 28
Automobile
Ignition, Electronic (Corres) ep 26
Ignition System, Electronic (Smithey)* Sep 34;
Corres Dec 2I
Ignition System ({Pat) Apr 90; (Corres) Jun I8;
Aug 18
Radios (see Radio)
Tail-light Monitor (NC) Apr 108
B
Banana Tube Is Color CRT (Leslie) Dec 329
Breadboarding, Industral Electronic (Squires)
Aug 82
4
Case of Missing Spot (Karro!) Mar 92
Circuit Substitution Speeds Transistor Radio
Servicing (Borlaug) Jan 85

Citizens Band—see Radio

82

KEY TO SYMBOLS AND ABBREVIATIONS

* Construction Articles
t Section of full-length article

(Cl i = . .Television Clinic
Corr .Correction
Corres Correspondence

NF S = News Briefs
NC Not ewor’rhy Circuits
Pat New Patents
Tech ....Technotes
L[ - Try This One
VWINFEmom e  R—" _.What's New

Regular departments not itemized are Business and
People, New Books, New Literature, New Products,
Technicians' News.

R Ay

Communications on 450,000,000 mc (Collins
and Nelson) May 51

Communicator, New Shori-Range (Foy) Jan 80
Consolan

Third Station Coming (NB) Dec 10
What Is it? (Robbkerson) Mar &4

CB—see Radio
CW-—see Radio

D
DeForest, Whai Did He Really Invent?
{Shunaman) Sep 47
Diathermy, Case of Reluctant (Bukstein) Apr 80
Die Protecticn, Radio-Controlled (Darling) Mar 86
Diodes, Do It With (Stoner) Feb 38
Diodes, Four-Layer and Controlled
Rectifiers—What are they?

{Jackson) May 44
Don't Do Half A Job {Davis) Jul 40
Draw . . . Shoot {Wortman)* Jun 47

Editorials (written by Hugo Gernsback unless
otherwise noted)
Anti-plane-collision Radar Mar 33; (Corres) Oct 24
Bio-electronics Apr 2

Extra-terrestrial TV Oct 33
Inventions Wanted May 31
Lee de Forest, Father of Radio,

1873-1961 Sep 33
Lunar Radio and TV traffic Dec 29
Man Into Space? Jun 27
Radio Communications Threatened? Nov 31
Radio Power Jui 24
Sea Hunt (Corres) Jan 99
Undersea Radar Jan 31
Upheaval in Electronics Feb 33
Urgency Radios Aug 25

Education

Closed-Circuit Across Naragansett Bay

NB ec 8
Electronics, Modern School Teacher

(Leslie) Nov 38
Sound Systems in Schools and Industry .

(Johnson) Sep 38
Out of Air (NB) Aug 8
TV Classroom Takes to Air {NB) Mar 12

Effects you Should Know (Thomas) Feb 18; (Corres)
Apr 22 Nox I8

ELECTRONIC(S)

Alarm Burglar, Composite-Transistort Jun sl
Alarms, Emergency in Your Home
Amplifier
Dc, Sensitive (Pat) Mar |15
Temperafure Compensafed {Pat) Oct 127
Transistor, Selective (N Jun 100
Tube-Transistor (Pat) Jul 103
Unity-Gain (Pat) Jan 111
Autotransformers, Vanable. Add Pilot
Lnght to (Ives) Oct 66
Batteries, Bugs in New? (NB) Aug 6
Bridge Gafe Diode (Pat ) May 105
Cathode Heats in 1/10 Second (NB) Aug ¢;
(Corres) Dec 21
Chronistor (NC) May 99
Coils, Find R, L and Z of Iron-Core
(Gheorghiu) Apr 76
Communications on 450 000 000 MC (Collins
and Nelson) May 57
Computor, Learns by Trial And Error (N8) Nov 3
Control Circuit (Pat) Dec 120
Delay Line, UHrasomc Works With Light
at VHF ( B) Feb 10
Demagneﬁzer, Watch Mar 80
Draw . . . Shoot (Wortman)* Jun 47
Driving, Safe With Closed-Circuit TV
(von Ardonne) Feb 80
Dry Cell {Stoner}* May 40

Earth's Field, New Light on (NB) Jul 8
Education {see Education)

Effects You Should Know (Thomas) Feb 31; (Corres)

Arp 22; Nov 18
Flasher Lamb (Pat} Aug 99
Flasher (Marriner) Sep 43
Fuses Work, How (Steckler) May 50
Heat to Electricity (Aisberg) Mar 58
Heater Supply, Regulated Dc (NC) Jan |14
Highlights of 1960 (NB) Jan 6
Hum, Earth Has (NB) Mar 10; (Corres) Aug 72
Hurricanes Spotted {NB) Oct 16
lgnition (Corres) Sep 76
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Ignition System for Car (Smithey)* Sep 34
orres) Dec
Judge Spots Winner (Garson)* Jan 74
Kits Teach (Steckler) Jun 40
Reactance Nomo Saves Calculation

(Salva and Morey Feb 62;

(Corr) Mar 8l

Laser Produces Blue Note (NB) Nov [3

Length Standard, World Has New (NB) Jan [

Light Beam, Talk on (Pittet)* Sep 56
Light Meter

Sensitive, Directional (Tullsen)* Jul  37;

(Corres} Nov 20

Ultrasensitive Photographic (Gordon) Oct 43

Light Wave, Communication Mar 49
Magnets, SupeVNBPOSSIbIE With New Alloy

) Apr 18
Master Amplifies Light (NB) Nov 8
For Sound (NB) Sep 8
Light Source {NB) Oct [
Produces Blue Note (NB) Nov [
Medicine (see Medicine
'Micrologic’' Elements Cut Digiial Circuit
ize Jun 3
Microscope Shoots ''Live' (NB} May 8
Microwave Ccmmunications System in Canada
NB O 18
Miss Uriverse, Electronics Engineer Be-
comes (N Sep b
Monitor s Wide-Range Timer (Wrigley}* Aug 74
Motor World's Smalles( Electric Jul 53
Music into Light (TTO) Aug 97
Music Pick (Pat) Jun 93
Nuclear Thermoelectric Power (WN) Dec 55
Noiseless Circuit {Pat) Dec 120
Numbers Puzzle (Comstock) May &8
Ohm NBS Revalues (NB) Nov 8
Oscillator, Coil-less Crystal (Taylor) Aug &9
Pathlighter (Winklepleck)* Sep 50
Photoelectric Circuit, Heavy-Duty (NC) Jun 100
Photoflash
Inside Electronic (Henry) Mar 36; Corres Jun 18
Slave, Composite-Transistort Jun 6l
Pho1ofube Gallium Arsenide Highly
Sensitive B) Oct 8
Psychology Laboratory (Bopkins) Jul  82;
(Corr) Oct 67 (Corres) Oct 26

Radio-Control System, 4- Channe( (Shebel‘* Nov 32
Radio Telescope, Ausfrahan i;mle Long

and Wide (N Feb 8
Radic Telescoge Russian (WN) Nov 42
Reactance, L Nomo Saves Calculation
(Salva and Morey) Feb 52; (Corr}
Mar 8]
Rectifier {Pat) Mar I8
Refrigerator Announced by Hitachi (NB) Mar 8
Relays {see Relays)
Remote-Control System (Pat L 99
Remote Control TV, Uses | Tube {Sylvania)
(De Mariuis) Feb 56
Remote Indicator, Light-Heat (Rathbun) Nov 99
Resistor, Power (Lederer) Nov 107
Ri Breaks Rock (NB) Dec 10
Satellite
lonosphere {NB) Jan 12
Senate Committee Charges Neglect of
Radio (NB Feb 10
Schoolteacher, Modern Leslie) Nov 38
Seismograph Tested, "'Missile” (NB) Jul 16
Semiconductors (see Semiconductors, also
Specific Subject)
Shooting Gallery (Pittet)* Dec 50
Sonar Works, How (Glennon) Oct 34
Space
Gauge Measures Atmospheric Density
{(WN Oct B3
lonosphere, Do-it-yourself (NB) Dec 8
lon Engine, Practical May Give Edge
NB Dec (]
Kiystron Tube for Outer (Jashi) Feb 46
Moon, Tv Pix to Come From (NB) May [
Radome Largest (WN) Dec 5%
Ships, Rf to Propel? Nov 34
Space Craft Not Germ Carriers (NB) Dec [
Superconductors (NB) Oct 18
Switch, Repeating (Wilensky) Oct 77
Telephones Go Efectronic (NB) Jan 12
Telephone, Talk in Pulses on (NB) Oct [
Thermogenerator, Compound (NB) Feb [
Kerosene, Powers Transistor Radic (NB) Sep 6
Thermostat, Bridge (Pat) Mar |15

Time-Delay Circuit, Simplified (Hamilton) Apr 5l
Time-Signal Accuracy Canadian Station

Improves (NB) Feb. 6
Time Signal, CHV Corrects (NB) Oct 6
Timing Device éPa’r ) Mar 116
Tornados, New System May Track (NB) Jul 6

Tunne! Diodes (see Tunnel Diodes)

Voltage Discriminator SPaf) Aug 99
Voltage Regulator {Pat Oct 126
Watch Demagnetizer Mar 80
Watch Repair May 42
Wireless Power Transmission (NE) Jun 12
Ultrasonics (see Ultrasonics)
X-Ray, New Tube Speeds Photos {NB} Apr 18
Emergency Alarm In Your Home Mar 82
EQ, What's Your
Automated Voting Sep 49
Black Box May 52
Black Box Brain Nov 73

RADIO-ELECTRONICS
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Black Box No. 3

Black Box Puzzler
Current Problem
Electronic Ground?
Frequency-Divider Puzzle
Impedance Problem, Simple
Lighting Problem
Over the River
Parallel-Bulb Puzzler
Photogram Puzzle, Electronic
Voltages, Impossible
What's Your Photo-Relay Circuit?
Resistor Mixup
Series-Parallel Capacdors
Service Stinker No. |
Service Stinker No. 2
Switching Correct?
Sync Trouble?
Voltage Jungle
What's The Trouble
Yuletide Effect

F

Feedback, Puzzled About (Crowhurst)
Flasher, Electronic (Marriner)
Full Value From Scope (Kemp)

M
Audio, High-Quality (Marhn
Crystal-Controllad (Pat) !
MU“IBDIEX Stereo, Authorized

M&lfiplexing Plenty of (NB)
Receivers, No Air-Borne (NB)
Rules FCC Proposes Changes (NB)
Stereo
Adapter (Sfoner)
Canadian? (NB)
Clear Road For [Crowhurst)
Component Directory (Steckler)
Convert to {Feldman)
Does It Follow Its Own Theory?
{Crowhurst)
From Your Own Tuner
{von Recklmghausen)
G.E., Zenith Start (N
Leads Hi-Fi Show {NB}
Not So Tough
Receivers, '"Wireless''? (NB)
Speakers, How to Place (Augspurger)
Special Report (Lachenbruch)
Zenith, G-E Start {NB)
Tuners
Alignment (Marshall)
Improving (NC)
TV Sound Added to (Maggi)
Unique Circuits (Scott)

Fue! Cells, Tomorrow's Electric Generators
(Austin)
Fuses Work, How (Steckler)

H
Handie-Talkie Covers 10-Meter Band
D'Airo)* Jan 5I; (Corr)
Handling Do-it-Yourselfers (Darr
Heat To Electricity {Aisberg)
Hum?, Puzzled About (Crowhurst)

Ignition, Electronic For Your Car
(Smithey)*

INDUSTRIAL ELECTRONICS
Analog Converter, Digital to (Pat)
Automation, Variation Control for

(Mandl)

Breadboarding (Squires)
Capacitors, Anti-Chatter (Darling)
Computers Speak English (NB)
Condition Indicator, Triple (Pat)
Counter, Single- Pulse Circuit (NC)
Diathermv, Case of Reluctant (Bukstein)

. . Y p
Dictionary (Bukstein) Jul 64, Aug 76, Sep 72, Oct 78,

Sep &1;

Feb
Jan
Jun
Jun
Jut
Aug
Sep

Dec

Apr

Jul
Mar
Jan

a
Sept 35; (Corres) Dec 2|

Dec 120
Sep 94
Aug 82
Dec 46
Mar b
May 105
Feb Il
Apr 80

Nov 84 Dec 89
Die Protection, Radio-Controlled (Darling) Mar

Diodes, 4- Layer and Controlled Rectifiers;
What Are They? (Jackson)
Feed Control, Automatic (Pat)

Fuel Cells, Tomorrow's Electrical Generators

{Austin)
Gauge, Gas-Pressure (Pat)
tnfrared Spectroscopy (Kemp)
Infrared Radiometer (Bernard)
Klystron Tube For Outer Space (Jaski)
Magnetic Amplifiers, Swinging Chokes
to (Mandl!)
Magnetic |nspection (Pat)
""Microlegic' Etements Cut Digital Cir-
cu't Size (NB
Motor-Control, One-Turn (NC)
Portable Scope Transistorized (Jashi)
Psychology Laborafory Electronics In

(Bopkin)

Quality Control Aufomaied {NB)
Relay Circuits, Unusual (Jashi}
Relays and Electronics {Jashi)
Relays

Evolution in

Oscillator Drives ({Pasch)

Work How (Jaski)

Clapper, Sotenoid,

Sfeppmg and Reed T pe
Relay Characteristics, Contacts avnd
Coils
Selection
DECEMBER, 19681

Induction, Thermat,

M ay
Jun

Apr
Oct
Jun
Nov
Feb

Nov
Feb

Jun
Feb
Jan

Jul
Oct
Oct

Nov

Feb
Feb
Jun

Jut
Aug

86

Remote-Control System {Pat) Aug 99
Rf Breaks Roders (NB Dec 10
Search Coil, Miniature (WN) Nov 42
Sound Systems in Schools and Indusfry
(Johnson) Sep ki:]
Strain Equations (Corres) Feb 24
Strain Gauges, What They Can Do (Kramer) Jan 64
Super Scopes, About These (Jashi) &8
Swinging Chokes 1o Magnetic Amplifiers
(Mandl) Nov 52
Test Equipment, s It Different? (Mandl) Oct 63
Test Speaker Speeds Industrial Repairs
{Kernin)* Feb 93
Threshold Indicator {Pat) Feb 102
Thyratron, Triggered (Pat}) Jan 112
Traffic Counter and Capacitance Relay
NC Aug 88
Ultrasonics at Vhf (NB) Jun 8
Ultrasonics ''Sews'' Plastics (NB) Jun 8
Variation Control For Automation (Maudl} Sep 94
Voltage Regulator, Protect That Jan 59
Wiring, Hidden, Transitone Located
(Parker)‘ (Corr) Jan 117
Ignition System, Electronic, for Car
mithey}* Sep 34
{nfrared Radxomefer (Bernard) Nov 68
Infrared Spectroscopy (Kemp) Jun T2
Intercom(s)
Citizens Band Radio Pages (Jaski)
{Cor J Apr 101
Experimental Audio-Visual (WN) Oct 53
Interphones, Two Apr 70
Super Duper Model | (Vogelgesang) Jan 72
Transformerless {NC) Jul 10l
Transistor, Fills Many Needs (Davidson) Jun 70
Wireless, Ins and Outs of (Fisher) Jun 50
K
Kits
New ldeas In (Steckler) Sep 82
Teach Electronics (Steckler) Jun 40
Klystron Tube for Outer Space {Jaski) Feb 46
L
Lawnmower, Automated (Carlson)* Apr 35
Light Beam Talk On (Pittet)* Sep 56
Lightmeter
ensitive, Directional (Tullsen)* Jul  37;
Corres Nov 20
Ultrasensitive Photographic (Gordon)* Oct 43
Light Wave, Communication by Mar 49
M
Marine Radio—See Radio
Maser
Communications on 450,000,000 MC (Collins &
Nelson} May 57
Optical, Low»Pgwer, Announced by IBM
ar 6
Optical, Works Continuously {NB) Apr [}
Medicine
Analgesic Device, New (NB) Jul 12
Babies, Elzctronics Soothes (NB) Jun 8
Biind and Deaf, Electronic Aid for
{NB) Jun [
Cancer, Electronics May Fight (NB) Jul [3
Circulation Measured Through Eye (WN) Dec 55
Dream Analyzer, Telephone Engineers
Develop Electronic (NB) Feb 8
Electricity Replaces Ether (NB) [
Electronics in Phychology Lab etc Corr ch 67
Heart Block, Audio Surgical Instrument
Combats (NB) Oct 8
Microscope Shoots “‘Live™ (NB) May 8
Progress, Medical Electronic Reported
at Convention Oct 13
Psychology, Laboratory, Electronics In
(Bopkins) Jul 82; (Corr) Oct 67;
Corres) Oct 26
To Walk Again (Steckler) Aug 42
Ultrasonics Affects Health? (NB) Oct 6
Mode! Railroad, Transistor Pack Powers
(Lederer) Feb 40
Multiplex—See FM
N
Natures Invisible Radio Mirror (Van Detta) Nov 104
New Though in Service Benches (Shunaman) Dec 38
o
Organ
Percussion, Add To Electronic (Korte) Sep 92
Strobo Instrument Tunes (Dorf) Feb 42
P
PA
Communicator, New Short-Range {(Foy) Jan 80
Sound Systems in Schools and Industry
(Johnson) Sep 38
Pacific Scatter, New Link In US Defense
McQuay) ov 9
Pathlighter, lectronic  (Winkiepleck)®* Sep 50
Photoflash
Inside Electronic (Henry) Mar 36; (Corres)
un
Stave, Composite-Transistor} Jun 6’l
Pocket Vhf Receiver Interesting Project
{Queen) an 39
Preamplifier—see Audio-High Fidelity Stereo
Printed Circuit(s)
Boards Available (Corres) Nov 22
Breadboarding, Industrial Electronic
(Squrres) Aug B2
Citizens-Band Transceiver From Car Radio
homas)* Jul 48
Desoldering (Kaufman) Apr 52

wWwWw.americanradiohistorv.com

Lawnmower, Automated (Carlson)*
Radio, Flip-Top {Tax)*
Radio-Control Sysfem 4-Channel

(Stiebel)*
Servicing Tips (Tech)
ignal Generator, Rf Covers Marine

Bands (Stone)*
Squelch, Transistor for Citizens Band
(Jaski)*
TV Designs for ‘41t

R
Radar

Air Safety, FAA Pushes {NB)

""Angels' Have Wings (N.B.)

Antenna, Space-Scanning, s
Multipolarized

Dish, World's Most Precise (NB)

Radioteiescope, Australian, Mile Long
and Wide (N

Screen, Smallest (NB)

Venus Contfacts, New {NB)

RADIO
Amateur

CW Transmitter, Home-Made Tunne!-Diode
(Earnshaw)*
DX'ers, Vhf, Win Edison Award {NB)
Handie-Talkie Covers !0-Meter Band
(D'Airo)* Jan 5I; (Corr)
Oscillator, 100-mc Transistor (NC
Receiver, Special Services (Queen)“
Voltage ‘Regulation, Improved, For
Rig (N
Antenna Ferrite-Core,
Antenna Radome, Largest (WN

Audio, High- Quahfy Martin) Feb
Automobile
Citizens Band Transceiver From
(Thomas)* Jul
Noise, Stop {Lemons) Aug
Speaker System, Wide-Range, Install in
Car (Kallis) ay
Broadcasting 40 Years Old (NB) Jan
Citizens Band
200,000 szens Banders (NB) Aug
Canadian (NB) Sep
Circuitry, What's New {Scott) Aug
Hushpuppy for Squelch May
Modulation Monitor Checks Transmitter
(Greenlee)* ay
Modulator Puts CB Transmitter in Car
{Thomas Nov
Pages Listener (Thomas)* Jan 62; (Corr) Apr
Pocket Vhf Receiver (Queen)* Jan
Receiver Sensitivety, Double (Davusl Oct
Receiver, Special Services (Queen) Feb
Transmitter Testers, New (Lemons) Dec
Squelch, Transistorized {Jaski}* Apr
Squelch, Hushpuppy for May
Test Set, New (Crys\‘ahgnmeter) (Scoh‘) Feb
Transceiver From Car Radio, Thomas}*  Jul
Corr) Aug 9!, Sep
Transceivers, Guide to Low-Power (ScoH) Sep
orr) Oct
You and (Scott) Jun
Conelrad Alert Monitor (NC) Aug
Consolan, Third Station Coming (NB) Dec
Control Sys1em 4 Channel (Stiebel)* Nov
Controlled Die Protection {Darling} Mar
De Forest, What Did He Really Invent?
{Shunaman) Sep
FM—{See also Fue)
Citation 11 Kit (Steckler) Apr
Communicator, New Short-Range (Foy) Jan
Free-Power, New and Dn‘feren‘r {Grace)* Feb
Heaters Don't Turn Off (NBj Jul
Hum, Barth Has (NB) Mar

fntercoms (see Intercoms)
Inventors—Hughes

Apr
May

Nov
Nov

Oct

Apr
Jan

May
Dec

Feb
Jul

Feb
Jul

Mar
Apr
Apr

Mar
Feb

Wind Own (Lytle) Jul

David Edward (Bartlett Spr

Righi, Augusto (Bartlett)
Marine
Beacon, Electronic, Talks Boatmen
Home Feb
Corsolan, What Is It? (Robberson) Mar
Rf Signal Generator Covers Marine
Bands (Stone)* Oct
Microwaves
Beating Uhf {NB) Aug
Smog Kills Higher Frequencies (NB) May
Mirror, Nature's Invisible (Van Detta) Nov
Moblle Urban (Pat) May
Motecular Coming? (NB) Sep
NAA Transmits Again (NB) Mar
OTL Circuits in Transistor (Scott) Aug
Pacific Scatter, New Link in US Defense
cQuay) Nov
Portable (see also Radio, Transistor)
Flip-Top (Tax)* May 32; {Corres) Aug
Pocket Vhf Receiver (Queen) Jan
Superhet in Headphone (de la Roza)* Sep
Propagation
Long Waves Do Get Through (NB) Jun
Propagation Course (NB) ug
Q-Multiplier and BFO (NC) Oct
Radome, Largest (WN) Dec
Remo- Nemo Simplified (NC) Jun
Short-Wave L
Communications Channels Shrinking
NB Jul
Communicator, New Short-Range (Foy) Jan

35
32

32
129

56

72
42

14
10

60
12

10

80

Short-Wave Forecasf {Leihwoll) Jul 38: Aug 35;

Sept 51;
(Continued on poge 86)

Oct 58; Nov 55; Dec 54

83
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Why the WINEGARD ELECTRONIC
OST EFFECTIVE TV ANTENNA...

WHY? BECAUSE. ..

&
®
&
®

84

IT CAPTURES MORE SIGNAL than any other all-channel
antenna ever made. Patented design, electro-lens direc-
tor system, dual “TAPERED T” driven elements, 30
precision-tuned elements in all.

IT'S THE ONLY TRUE ELECTRONIC ANTENNA, Only the
Winegard Powertron is built with the amplifier as part
of the driven element—not an “add-on” attachment.

IT ELIMINATES ALL SIGNAL LOSS that normally occurs be-
tween the driven element and the amplifier due to
transmission and coupling mis-match.

IT BOOSTS WEAK SIGNALS UP OUT OF THE SNOW far
better than any other antenna or antenna-amplifier
combination made.

DESIGNED TOGETHER

TO WORK TOGETHER...WINEGARD

POWERTRON ANTENNA AND
BUILT-IN AMPLIFIER!

MODEL SP-55X

“By FAR world's most powerful all-channel antenna”

FOR VIVID COLOR, HIGH DEFINITION BLACK AND WHITE
AND LONG DISTANCE RECEPTION, nothing can compare
to the Super Powertron. Thousands have been installed
all over the country and our files are full of testi-
monials from grateful TV viewers and Service-Tech-
nicians alike.

WINEGARD 15 THE ONLY MANUFACTURER THAT MAKES
BOTH ANTENNAS AND RF AMPLIFIERS. Because of this
you can feel confident of getting the very best. But
don’t take our word for it—let your eyes and ears and
field strength meter tell the story,

) ==
= ;V/ -
>>/7 7 =
MODEL P-55 MODEL P-55X MODEL 5P-55X
Powertron — transis- Powertron with Pack Super Powertron —

torized, 14 elements. — Transistorized, 21 transistorized, 30
elements. elements.

RADIO-ELECTRONICS
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POWERTRON is by far WORLD’S

Not 60%...Not 70%...but over 95% efficient

OUTFEATURES —OUTPERFORMS ORDINARY ANTENNAS .

THIS IS BETTER —

T driven element for per-
fect match and lowest pos-
sible signal-to-noise ratio.
Only Powertron has it.

POWERTRON HAS COMPLETELY AC POWER SUPPLY

“ADD-ON” TYPE SIGNAL BOOSTERS!

THAN THIS —

Not an after-thought “add
on’ signal booster hung on
an ordinary antenna — not
an old fashioned mast
mounted booster.

- 0DEL PT - 213

;1150—(!:‘- 3000
Rl as) L V=

ONLY POWERTRON HAS BOTH
300 OHM TWIN LEAD OR 75
OHM COAX TERMINALS ON
BUILT-IN AMPLIFIER.

ONLY POWERTRON HAS RANGE
CONTROL SWITCH TO PREVENT
OVER-DRIVING TV SETS ON
EXTRA STRONG CHANNELS.

. N T ol
ONLY POWERTRON GIVES YOU
YOUR CHOICE OF TRANSISTORS
OR TUBES (TUBE MODELS 300
OHM ONLY).

ONLY POWERTRON HAS AC
PLUG-IN OUTLET FOR TV SET
BUILT INTO THE POWER SUPPLY.

POWERTRON IS 100% CORROSION-PROOFED — ANTENNA IS GOLD ANODIZED, ALL HARDWARE IRRIDIZED,

AMPLIFIER HOUSING OF HIGH IMPACT PLASTIC.

ONLY THE POWERTRON CAN DO ALL THIS!

1.Powertron will drive up to 10 TV sets and each set will
have a better picture than an ordinary antenna will deliver
to one set.

2.Powertron will drive a TV signal through one-half mile
of lead-in with signal to spare—permits you unprecedented
flexibility for remote installations.

3.Powertron will virtually eliminate snow and interfer-
ence even on an old TV set.

4.Powertron will deliver superlative color reception far
better than a non-electronic antenna.

5. Powertron brings in stations beyond the reach of non-
electronic antennas—delivers greatest reception distance.

DECEMBER, 961

AND WINEGARD POWERTRON is the only antenna presold
to your customers—nationally advertised in the biggest
consumer advertising campaign yet! So stock up now—
take advantage of the demand Winegard is building for you.

Write for free technical bulletins.
Winegard

Winegard aﬂ};)lESNZ ir w?c&%lﬁmglowc
85
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(Continued from page 83)

Sporadic-E Opens New Horizons

{Leinwoll) Oct
Snitcher, One-Transistor (NC) Jan
Special-Services Receiver (Queens)* Feb
Stations, Silicon Rectifiers Replace Tube

Types in Transmitters at (NB) Oct

Telescope to Study Jupiter (NB) Jun

Teletype For Car {NB) May
Transistor
Circuits, Offbeat (Scoft) Apr

Free Power, New and Different {Grace}* Feb
OTL Circuits in (Scott) Aug

Output Circuit (NC) Sep
Service Aids (Finzer}* Jun
Servicing, Circuit Substitution
Speeds (Borlaug) Jan
Superhet in Headphone (de 'a Roza)* Sep
Superhet, Regenerative (NC) Mar
Thermogenerator, Kerosene, Powers (NB) Sep
Underground, Sets Record {NB) Jan
Wavequides, Earth Has Magnetic {NB) Apr
WWV Sets Its Clock Back (NB) Mar
Rally-Pal Computer {Corr) Jan
Relay(s)
Ac-De, Heavy-Duty May
Circuit (Pat) Jul
Composite-Transistor Jun
Evolution in Feb
S-ua (Patrick)* Dec
Impulse, Improvised (NC) Oct
Industrial {see Industrial Electronics)

OsciHator Drives (Pasch) Feb

Photoelectric (NC) Sep
Service Note (Pafenberg) Oct
Time-Delay Simplified (Hamilton} Apr
Remote Control
Lawnmower, Automated (Carlson)‘ Apr
Television, One-Tube {Sy!vania) (De
Marinis) Feb
Reverberation Enhances Hi-fi Audio (Scott) Dec
S
Scopes—See Test Instruments
Semiconductors—See also Transistors, Zener
Diodes, etc
Diamond (NB) Nov
Diodes
Do It With (Stoner) Feb
4-Layer, and Controlled Rectifiers;
What Are They? (Jackson) May
Gallium Arsenide Phototube Highly
Sensitive (NB) Oct
Ift, New Solid-State {NB) Sep
Nuvistor Triode, TV Tuner Uses Feb
Silicon Rechf:ers Replace Tube Types
in Transmitters (NB} Oct

Solid-State Device, New, Rivals Tunnel
Diode (NB Jan
Spacistor, Improved (Pat) Sep
Shoohng Gallery, Electronic (Pittet)* Dec
Single-Curve Chart (Thiersch) Jan
Speakers—See Audio-High Fidelity Stereo
Stereo Multiplex—See FM
Strain Gauges, What They Can Do

Kramer) Jan
Sweep Generator—See Test Instruments
Sync Separators and Clippers (Darr) Feb
Mar
SERVICING
Alarm for High Volfage (TTO) Jan
AUDIO SERVICING
Fuse Blows (Telefunken Stereo 5083-WK)
(Tech un
Phono Picks Up FM Station (Mark It
Realist) (Tech) Jan
Records and Record Players
Noise Less, More Poise (TTO) Oct
Turntable Shp (77T Apr
Signal Coupling (Allied 83 zx 774)
ec Dec
Tape Spills {Steelman Transitape and
Airline 7111-M) (Tech) Nov

Tape and Tape Recorders
Noise On Tape {Steelman Transitape and
Airline 7111-A) (Tech) Jul

Pressure Rollers, Clean (1TO) Jun
Servicing (Darr)
Brakes and Pressure Pads Sep
Level Indicators and Tape Erasing Jun
Mikes, Amplifiers, Bias-Erase
Oscillators May
Recording Head Jul
Switching—Etectronic and
Mechanical
Sound Infermlﬂenf and Noisy (Cres'rwood
P-201) (Tech) Sep

Teke Up Reel Inoperaiive (Steelman
Transitape and Airline 711tM

(ST Aug
Tape Recorders (Darr) May 47; {Corres) Jul

Jun 56; Jul 78 Aug 39; Sep
Ticks (Tech) Oct

Benches, New Thought in (Shunaman) Dec

Capacitors, Clues for Checking {Tech) Jun

Gears, Reassen&bllnq Spring-Loaded S
ct

Line Cord, New (TTO) Feb
Parts Rack {Corres) (TTO) Mar 26; Oct
Phono-Plug Handle (1TO) Jul

Power Transformers, Checking (COHN) Oct
Printed Circuits
Desoldering (Kaufman) Apr
Tips {Tech) Nov
86

86;
89

16

90
107

130
84

19

Public-Address Speakers Full of Birds'

Nests (Tech) Sep |14
RADIO(s) SERVICING
Alignment (Tech) May 97
Antenna, Aittomatic Repair (Lincolns)
(Tech) Apr 94
Automobile
Antenna, Inoperative Powered (Tech) Sep 114
Cuts Out Intermittently (Ford M-4)
(Tech) Jun 9
High-Frequencies Lost (Chevrolet
987891) (Tech) Jul 88
Noise, Stop (Lemons) Aug 36
Quiput Distorted (Philco) (Tech) Jan 107
Polarity of 12-Volt Input (Ford &67MF)
(Tech Oct 122
Speaker Terminals Floating (Tech) Oct 122
Transportable Dead In Car
(Oldomobile) (Tech) Jan 107
Battery, Repair Rechargeable {TTO) Apr 84
Dropping Resistor (Gonset G 12) (Tech) Nov 128
Hum (Espey 511-B AM-FM) (Tech) Jan 104
Intermittent (TCA 6-X.5) (Tech) Apr %
Motorboating (Transolar P706) (Tech) Feb 100
Performance, Improving Receiver and
Transmitter (NC Dec 106
Shorts, Clearing Variable-Capacitor
(Afe] Sep 19
Sound Distorted (Philco T7) (Tech) 97
Sound Erratic and Poor (G-E 575) (Tech) JuI 89
Sque?glng (RCA 8-BT-7, -8) (Tech) Aug 92
Trarsformers 9-meter for service (Tech) Aug 92
Transistor
Current Drains (Tech) May 97
Service Aids For (Finzer)* Jun 53
Tricks, Rasic (Eslick) 76
Trouble Chart | (Leslie) Nov 50; 1l (D AH'O)
. Dec 48
Rectifier, Scope Checks (Tech) May 98
Relay(s)
Industrial—See Industrial Electronics
Service Note (Pafenberg} Oct 76
Speaker, Protect (TTO) Jul 94
Soldering
6-Second Solder (TTO) Jun 98
Aluminum (TTO) Jul 94
Technician's Guide to Good
(McMartray) Nov 40
Teflon 1s Safe (Corres) Mar 22
TELEVISION SERVICING
1X2 Breakdown {(RCA CT-1708) (Cl) Sep £8
I1B3 Failure (Moforola TS53) (Tech) ar 99
6BG6 Failure (Capehart 3006 MP) (CI) Aug 56
Agc Faulty (RCA 2|T6082) (Ch) May 44
Air-Conditioned (TTO) Aug 97
Alignment, Signal Generators In (Cl) Mar 60;
(Corres) May 18
Amptlifier Clrcun Quirk (Heathkit EA-1)
Feb 101
Analyst Si mphﬁes Servicing (B&K Analyst)
{Lemons) Jul 34
Antenna
Alignment (TTO) Feb 116
Coil or Rf Amplifier? (Citron) Sep 52
Coupling (Cl) Mar 66
Don't Forget (Cunningham) Jun 34
Installation (Tech) Feb 100
Standoff Mount (TTO) Apr 84
Temporary (TTO) Jul 94
Arcing, High-Yoltage (Tech) May 98
Autodyne Converter Troubles
{Philpott) Sep 57
Bonding Straps (TTO) Jan 126
Boost Voltage None {Bendix 2070U)
| Jun 8l
Brightness Contrcl Band (RCA KCS-BZ)
i) Juoa
Brightness Out (Admlral 21D1) (C ay
Buzz (GE- M5) (Tech) Feb 100; (RCA I7S 6022)
(Tech) Dec 119
During Warmup, (Admiral 21E3Z)
(Cl) Mar &4
Color
Blooming Red (RCA 21CD8845) (CI) Feb 62
Degaussing Coil, Make (Tech) Apr 94
Don't Be Afraid’ {Darr) Nov 35
Drift (Admiral (322C2) (CI) Dec &I
Focus Drift (RCA CTC-8) (Tech) Oct 122
Focus Qut (RCA 800 Series) (Tech) Sep 114
Herringbone (RCA 21CT660U) (Cl) Mar 6l
Interference (RCA KCS-81A) (CI) Nov 64
Shading (RA 21CD7000) (Tech) Jan 104
Compression, Black or White Nov 87
Conversion
Color (C!) May 6l
G-E 2|T25 (Cl) Dec 67
Philharmonic 8820 (CI) Sep 88
RCA KCS 47-A (CI) Mar &b
RCA &30 (Cl) Jun 81
Sentinal 411 (Cl) Feb 63
Sparton 2655170 (Cl) Apr 64
Zenith 2438RZ1 (Ci) Aug 56
Zenith 24H2t (Cl} Oct 70
CRT Checker {Tech) Mar 98
Curious Trouble (Titmus) Jan 71
Dc Restorer
Adding (Stromberg-Carlson 21CM2)
Aug 56
Installing (Hotpoint 215505} (Cl} Mar 67
Do-li-Yourselfers, Handling (Darr) Jul 33
Don't Do Half a Job (Davis) Jul 40
Drive Line (G-E 21C40) (Cl} Mar él: (Silvertone
£28.631-1) (Cl) May 64
Dual-Diodes, Identifying (G-E) (Tech) = Feb 10
Electrolytics (Cl) Dec 6l
Flyback
Burned Out (Mattison 630DXM) (CI) Feb 62
Replacement (Fada S-1060) (Cl) Mar b6
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Frequency Response Nov 87
Fuse Blows (Philips 3550} (Cl) Nov &4; (RCA
KCS107-B) (Tech) Oct 123
Height Poor (Crosley [1-451WV) (Cl) Oct 49
High Voltage (Motorola 2IKI6TV) (Corres)
Nov 18; (RCA KCS48E) (CI) Feb 48
Hint (Tech) Mar 98
Lucky Hunts Low (Lemons) May 82
Horizontal
Hold (Magnavox U24.04AA) (C!) Jul  63;
Motorola T5-542) (Tech) Feb 100
Osciliator Drift, Stop {Lemons) Oct 50
Qutput Tube Cathode Current,
Measuring (RCA CTC5 &
CT5CN) (Tech) Jul 88
Phasing Bad (Philco 49-1150) (CI) Jun 81
Shadows (1930 Techmaster) CI) Feb 63
Shrinkage ({Philco 9L35) LTecf ep |1I5;
21T176) { Apr 64
Sync (Philco 7640) Jun 90 (Tech) (Zenlfh
231T22) (Tech) Mar 98
Trouble (Philco 50T-1479) (CI) Nov 65
Wiggling (RCA KCS34C) (Cl) Jul 62
Hum [Sylvania 1-544.3) (Tech) Jun 91
Inoperative (G-E 14T007) (CI) Feb 63
Inoperative {Hotpoint 145203} (CI) Feb 63
Interlace—Cy and Lucky Get Jitters B
(Lemons} Nov 102
Intermittent, Cy and Lucky Whip
(Lemons) Sep 76
Interference (CI) Jul 63
lon Burns (DuMont RA-110) (Cl) Nov 44
lon Trap Misplaced? (Cl) Sep 85
Keystoning (Bendix FM 27C) (Tech) Jan 107
Linearity Nov 87
Linearity Coil Hot (Hoffman 2IMII5)
ch Oct 70
Marginal Performance (CI) Jun 80
Markers Meet In Middle {RCA) (Cl) Mar 66
Oscillator Intermittent (Canadian
G-E 21C30) (CI) Feb 63
Picture
Detail Poor (Ray heon 17AY21) (C!) Oct 70
Loud (Holtz) May 39
Picture-Tube Troubles (Cl) Aug 52
Quality Control (NC) Nov 138
S-Bend (Philco 7H20) (CI) Jun 81
Weak {Admiral 16B1) (Cl) 45;
(Philco 22C4312) (Cl) Feb 68
Prices 103
Raster
Bloom (Motorola TS-542) (Tech) Jun 90
None (Westinghouse HI4T171) (C1) May 61
on Strong Stations (Weshnghouse
V-2192) (C Oct 70
Rectifier Headaches (CI) Au 56
Remote Control {Hoffman) (Tech) 94;
{Hoffman (2-Inch) (Cl) Nov 44
Retrace Line(s ) Intermittent {Packard-
! {C1} Sep 88; (Philco) (Cl) Apr 44
Rf Amplifier or Antenna C0|I (Citron) Sep 52
Ribbon Lead, Stripping (Linton) 71
(Corres) JuI 22
Secret Signals on Screen (Carlson Nov 87
Stacked-B Circuits {Darr) May 67
Stacked-B Trouble (Shaw) Jun 33
Snow (Philco UE 4200S) (Ct) Aug 53
(Wayne) Dec 5l
Sound
Bounce (Motorola, Canadian} (Cl) Jun 81
Distorted (RCA 8BT-10K) (Tech) May 98
intermittent (RCA KCS120} (Ci) Sep 88
Intermittent or Out (Hoffman 331)
(Tech) Jan 104
Loud (Admiral 18Y4KS) (Cl) Fe 62
Noise immunity Poor (1955 Fleetwood)
( May 64
Out {G-E) (Tech) Aug 93
Poor (Hyde Park Cl1) (Cl} Aug 53
Sound and Picture
None (Hoffman 175) (Titmus) Jun 71
Out (Zenith Z1816C) (Tech) Apr 96
Sweep Alignment (C!) Dec 44
Sync Separators and Clippers (Darr) Feb  86;
Mar 89
Traps (Cl) Apr 59
Tube X
Burnout Chronic (Sylvania 1.512-1-2)
Cl) Oct 70
Changes, Watch, Those (Cl) Feb &l
Filaments (Cl) Jul 59
Heaters (ClI) Jul 59
Tuner(s)
Care and Repair {Randall) Jul 51
Cascode Circuits (Cl) May 60
Cleaning (CI) Sep 84
Coils (Corres) Mar I8
Don't Let It Throw You {Davis) Aug 30
Drift (CI) Sep 88
FM Problem (Burstein) Dec 72
1f Lower? (CI) May 65
Replacement (Dumont RA-117A) (CI) Feb  62;
(Philco 53-7-1883) (Cl) Oct 68
Twin-Lead, Stripping (WN) Oct 53
Vertical
Amplitude (Muntz M 32) (Corres) Jan 22
Bars (Emerson 120245D) (Cl) Dec 66
Deflection (RCA 17T172K) (Tech) Dec 117
Distortion {Crosley H-2iCOWUc) (C!) Sep 85
Drifting and Dreaming, Peewee's
(Wayne) Aug 61
Foldover Problems (lemons) Sep 54
Height Loss (Motorola T5-60) (CI) Jul 62
Hold Critical (Motorola T5-542) (Tech) Feb 100
Hold Weak (Zenith 19R21) (CI) Feb 62
Jitter Intermittent (Crosley 426) (Cl) Mar 61
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WORTH SHOUTING ABOUT!

-

Reaching New Peaks in
Performance, Portability and Price

They're shouting from the hill tops.
Technicians, engineers and test labs

all say that the original Mighty Mite
finds the tubes that large expensive

testers miss. And now . . . here is

the new improved Mighty Mite! De-
signed for the present and far into §
the future. Tests all of your present

tubes plus the new RCA Nuvistors and
Novars, GE Compactrons and Sylvania 10
pin tubes.

A complete tube tester that is smaller than a portable type-
writer yet outperforms testers costing hundreds of dollars.
A real money maker for the serviceman and a trusty con-
panion for engineers, maintenance men and experimenters.

Even though the Mighty Mite weighs less than 8 pounds,
new circuity by Sencore enables you to use a meter to
check grid leakage as high as 100 megohms and gas condi-
tions that cause as little as one half microamp of grid cur-
rent to flow. Then too, it checks for emission at operating
levels and shorts or leakage up to 120,000 ohms between all
elements. This analytical “stethoscope” approach finds
troublesome tubes even when large mutual conductance
testers fail. And it does all this by merely setting four con-
trols labeled A, B, C, & D.

Check these plus Sencore features: Meter glows in dark for
easy reading behind TV set ® Stainless steel mirror in ad-

Sencore Sam says
the Mighty Mite is the real answer for the man on the go.’

SENCORE:.
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justable cover for TV adjustments ® Rugged, all steel carry-
ing case and easy grip handle e Smallest complete tester
made, less than one foot square. Mighty Mite II will test
every standard radio and TV tube that you encounter,
nzarly 2000 in all, iricluding foreign, five star, auto radio
tubes (without damage) plus the new GE Compactrons,
RCA Nuvistors and Novars and Sylvania 10 pin tubes.

Mighty Mite II also has larger, easy-1o-read type in the set-
up booklet to insure faster testing. Why don’t you join the
thousands of servicemen, engineers, and technicians who
now own a Mighty Mite tube tester? Tube substitution is
becoming impossible and costly with nearly 2000 tubes in
use today. Ask your authorized Sencore Distributor for the
New Improved Mighty Mite. Size: 10%4" x 914" x 314"
Wt. 8 lbs.

MODEL TC114

. "“They oll agree . . .
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6 50

Remember . .. thereis
" only on2 Mighty /Fte

87
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Linearity Poor (Tele-Tone TV-208) (Cl) May
(Zenith 16C20-U) (Tech) Sep
Output TubéI Red-Hot (Philco 52T72120)

Retrace Eliminator (Philco 52-T2140)

!
Rolling (G-E 810} (C!) Dec é6; {Motorol
1OVTIOK) {(ClI May

ct
a

Shrinkage (G-E 21CI550) (C!) Mar
Stretch {Philco 22B4000) (CI) Aug
Troubles (Raytheon 14AX21) (CI) Nov

Transformers g-meter for Service
{Tech) Aug
Video and S(o_‘ynd QOut {(RCA KCS8i1-A)
ech
Video Whiteout (Philco 7L7

(C1)
White Streaking (G-E M4) {Cl ec
Width Circuits (Cl) Oct 68; (Cl) Nov
Width Excessive (1960 Hoffmans) (Tech) Apr
Yoke Reglacemen? (Tegal TV) (CI) Jun

Nov
May
D

TEST INSTRUMENT(s) SERVICING (See also
Test Instruments)
Scope
Deflection (Heath OM-1) (Tech) Nov
Focus Drift (Eico 425) (Tech) u
Horizontal Sweep Inoperative (Tech) Mar
Intensity Control (Precise 300)
{Tech) Feb
Vertical Deflection (Heath OM-1)
(Tech) May
Timer, Watchmaster, Erratic (Tech) Aug
Transistor{s}
Handling Hints (Patrick) Jun
Heat Dissipation (Corres) Feb
Sonar Works, How (Glennon) Oct
Sound Systems In Schools and Industry
(Johnson) ep
Space-Scanning Antenna Multipolarized Feb
Strain Gauges, What They Can Do
(Kramer) Jan
Strobo Instrument Tunes Organs (Dorf) Feb
Superscopes, About These {Jaski) Mar
Swinging Chokes to Magnetic Amplifiers
(Mandl) Nov
T
Technician of Month W. D. Ludwick
Cornish) Jul
Technician's Guide To Good Soldering
{McMurtray) Nov
TELEVISION
Antenna
Integrated (Darr} Oct
New ''Magic' (TTO) Jan
Battery (NB) Oct
BBB Raps Set Manufacturers Mar
Booster Deadline Extended by FCC (NB)  Apr
Camera, Transistorized Image Orthicon
Sensitive (NB) Oct

Channe! Allocation, FCC Moves on {NB) Oct
Circuits, Two New (RCA KCSI3| and KCS5132)

i . (Lemons) Aug
City Guide for Tourists (NB) Oct
Closed-Circuit, Safe Driving With

(Von Ardenne) Feb
Close-up Listening (NC) Dec
Color

Accelerates {NB Jun

Banana Tube (NB) Oct 6; (Leslie) Dec

Canada, Not for (NB) Jan

Flat Needed? (NB) Sep

Japanese Good (NB) Jul

More Companies in (NB) Aug

System, New, May Help Small Stations

Mar

Tube Brighter (NB) May

Tube, New Japanese? (NB) Nov

World-Wide At 1964, Says Sarnoff (NB)} Mar

Zenith Will Make (NB) May
Designs For 1961 (Lemons) Jan
Educational—see Education
FM Tuner, Add TV Sound To (Magai) Nov

Interference, FFC Cracks Down on Owners Aug

""Line-Of-Sight'' 136 Miles Oct
Modu!atpr. Crystal Diode éNC) Dec
Moon, Pix to Come From (NB) May
Nuclear Coming? Nov
Pay, in Little Rock Ark. (NB) Oct
Pay, Postponed (NB) Sep
Picture-Tube Brighteners, Using
- (Goldstein) Apr
Radiation-limits Seal Visible (NB) Oct
Remember (Rupp) Aug
Remote Confroll
Magnetic Field for (Pat) Nov
One-Tube (Svlvania) (DeMariuis) Feb
Ultrasonics Controlst Jul
Satellite, RCA Builds (NB) Aug
Screen, Smallest (NB) Jul
Set Shortage Coming? (NB) Oct
Sound Interrupter Has Only 4 Parts
(McCready)* Aug
Sync Separators and Clippers (Darr) Feb
Mar
Uhf, All in 5 to 7 Years? (NB) Feb
Translator(s)
Authorization Fact Sheet Mar
Vh{, for Your Town (Freen) Mar
Vhf, Start Work (NB) May
Tube
Banana (NB) Oct 6; (Lestie) Dec
Fiber Optics in New CRT Oct
Ftat, New? (NB Jun
Pins To Stay Soldered (NB) Aug
Tuner(s)
Care and Repair (Randall) Jul

128
99
101

97
92

55
20

34

38
60

64
68
52

5

Nuvistor Triode, Uses Feb 72
Transistor, New, What Makes Them Tick?
o (Lucas) Apr 44: May 37
U ——
Experimental, FCC Will Construct (NB) Mar 10
FCC Asks for All TV's (NB) May 14
Ultraviolet Now Used for Communications
Mar [
Viewer, Individual (Pat) Jun 93
Voltmeter Can't Burn Qut (Bartholomew) Aug 29
Watchdog Sep 55
TEST INSTRUMENTS AND CIRCUITS
Capacitor Analyzer, Low-Yoltage {Spraque
TCA-1) (Lemons) Aug 80
Capacitor Checker Modification (Conaut)
(Corres Jan 20
CRT Checker (Tech) Mar 98
CRT Substitution Speeds Transistor Radio
Servicing (Borlaug) Jan 85
Citizens-Radio Test Set, New ?Crys‘ralign-
meter) (Scott) Feb 54
Continuity Checker, Billion-Ohm
(Lipiner)* May 66
Decade Boxes, Improvement For (Arditti
and Pearson) Nov 74
Dip Tunnel-Diode (Turner)* Apr 42
Etectrolytic?, How Good is That (Reed) Jul 73;
orres) Nov 22
Frequency Meter (Pat) Jun 93
Gain Checker Transistor (NC) Jan 114
Horizon Sweep Analyzer (Lemons)
orres) Nov I8
Light-Level Indicator {Reed)* Jun 78
(Corres) Aug 20
Light (Jul} (Corres) Nov 20
Logarithmic Meter (Rhita) Feb 59
Meter
Cam-Angle (Tech Dec 117
Make It Easier To Read (Sands)} Feb 74
Corres May 16
New ldea in (WN) Oct 53
Milliammeter, Wide-Range {NC) Aug 88
Missing Spot, Case of (Karrol) Mar 92
Modulation Monitor Checks CB Transmitters
(Greenlee)* May 53
Multimeter, Safequard (TTO} Oct 132
Multivibrator
From Single Pulse (NC) Mar 117
Transistor, Has Crystal Control (Queen)* Nov 48
Multimeter, Full Value From (Kemp) ep 4l
Noise Generator (Pat) Jul 103
Oscillator
2-Terminal (Queen) Mar 73
Crystal Beatnik (Queen)* May 74
Phase Indicator (Pat) Apr 9l
Picture-Tube Brighteners (Goldstein) Apr 67
Prod Handling, Clothespin Eases (TTO) Jan 126
Pufse Indicator (Pat) Apr 90
Scope(s)
Calibrator for (Shaughnessy)* Jul 68
Full Value From {Kemp Dec 58
In Electronics (Middleton) Aug 70
Nonlinearity (CL Apr 4
Pilot Light (Scheckley) Sep 46
Portable Transistorized {Jaski) Jan 55
Smaller (Jaski) Nov 100
Super-Scopes, About ({Jaski) Mar 68
System Phasing Aug 68
TV Pix on (TTO) May 107
Trouble Chart Mar 92
Troubleshooting Power Supplies With
(Middleton) Apr 48
Signal Generator
Transistor Radio Service Old (Finzer) Jun 53
Rf, Calibrate Your {Philpott) Aug 64
Rf Covers Marine Bands (Stone)* Oct 56
TV Alignment (CL) Mar 60
Square-Wave Generator (Pat) Jul 103
Squaring Circuit (NC) Apr 107
Speaker, Test, Speeds Industrial Reoairs
(Kernin}* Feb 93
Sweep Analyzer, Top-Chassis Horizontal
(Lemons Feb 34
Sweep Generator
Troubleshootina (Anderson) Jul 39
Wobbulating (Wilner)* Mar 40
Wobbulating Improved (NC) Nov 138
Switch Electronic Repeating (Wilensky) Oct 77
Scope, Sweep Improvement, Triggered
(N Oct 128
Tape-Speed Test Loop (Stone) Sep 68
Test Speaker Speeds Industrial Repairs
(Kernin)* Feb 93
Transformers in live plua (White) Jan 54
Transformer Tester, if (NC) Nov 138
Transmitter Testers, New CB (Lemons) Dec 77
Transistors
In Paralle!l-T (Taylor) Jan 8
Testing |n-Circuit (Sencore TRII0 and
Hickok 890) Sep b6
Transistor Tester
Speedy Oct 75
Redio Service Aid (Finzer) Jan 54
Tube Checkers. 2 Ministure (B&K 600:
Sencore TC109 Mighty Mite)
{Lemons) Jun &6
Ultra-Kap?, Do You Know (Centralab) Jan 60:
orres) Mar I8
Voltage Contro! Box, Simple (Fred) May 86
Voltage Calibrator Zener Diode (Lederer)* Dec 56
Vivm Wide-Band, Doubles As Audio Analyzer
(Walter)* Mar 40
Waveform Gen (NC) Oct 128
Zener Diodes Simplified (Stoner) Jan 32; (Corres)
Apr 28, Sep 22
Timer
Electronic (Draw . . . Shoot}
(Wortman)* Jun 47
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Electronic Monitor s Wide-Range

{(Wrigley)* Aug 74
Transistor(s)
5-Gigacycle {NB) May 14
Bias Regulator (Taylor) Oct 110
Compensation of Parallel {Pat) Jan 111
Handling Hints (Patrick) Jun 58
In Parallel-T (Taylor) Jan 38
MADT, High-Power, Making Apr 58
Myth, Exploding Jul 28; (Corres) Sep 26
New, Has Gain of 30,000 {(Garner) Jun 59
Radios—see Radios
Rectifier (Pat) Mar 115
Roundup (Spencer) Dec 40
Silicon Star Heart of (WN) Nov 42
Tester, Speedy Oct 75
Testing IN-Circuit (Sencore TRII0 and
Hickok 890 Sep &6
Ultraminiature (NB) Sep [3
Universal (WN Nov 42
Transitone Locates Hidden Wiring (Parker)”
of Jan 117
Translators See Television
Troubleshooting Power Supplies With Scope
{Middleton) Apr 48
Tunnel Diodes
Care and Handling (Turner) May 88
Solid-State Device, New, Rivals (NB) Jan 12
Loosener Jul 95
Oscillator Hint Jul 93
Panel Bearings, Inexpensive Mar 123
Parts Holder, Handy Sep 118
Parts Rack Oct 131
Phono-Plug Handle Jul 93
Potentiometer Calibration Jun 97
Radio Batlery, Repair Rechargeable Apr 84
Receptacle, Reflecting Aug 97
Rectifier, Silicon Replace Selenium Jun 97
Solar-Cell Precaution Mar 123
Solder(ing)
Pencil-I'on Tinning Feb 117
Flux-Can Handle Apr 85
Television
Air-Conditioned Aug 97
Antenna
Alignment Feb 116
New ‘‘Magic" Jan 116
Temporar Jul 94
Bonding gfrap Mar 126
Loaner Builds Business Jun 98
Pix On Scope May 107
Standoff Mount Apr 84
Terminal Connections, Betles Aug 97
Test Instruments
Multimeter Safequard Oct 132
Prod Handling, Clothespin Eases Mar 126
Prod Tips i Nov 134
Prods Rivets Improve Tips Nov 136
Third Hand Sep 119
Transistor
Battery Terminals, Save Nov 135
Connections, Heatless ) Oct 130
Radio Transistor Power Supply Nov 134
Reamer Stop, Solder Makes Sep 118
Screwdriver Modification Jan 117
Solder
Tarnish, Stop GunTip Oct 130
Work Table Atop Solder Spool Nov 135
Solder(ing)
6-Second Solder Jun 98
Aluminum Jul 94
Gun Sander, Carries Own Jan 117
lron Carries Own Solder Jul 95
Storage Aug 97
Speaker, Save The Jul 94
Transistor(s)
Connectors Jul 95
Heat-Sink fnsulator Mar 123
Using Discarded Nov 134
Vise, Toolbox-Too Mar 123
Vise, Universa! Feb 117
Wrench Thumbscrew Jan 117
]
Ultra-Kap? Do You Know (Ceniralab) Jan  60:
{Corres) Mar I8
Ultrasonic(s)
At UHF (NB) Jun 8
Controls Air Condition {Maxwell) Jul 46
Delay Line Works With Light at Vhf
{NB) Feb 10
Health Affected by? (NB) Oct 6
"'Sews'’' Placiics (NB) Jun 8
Soldering (Pat) Feb 102
v
Variation Control For Automation
Maudl Sep 94
Vhi
Amplifiers, Aligning Wide-Band (Beever) Jan 50
Transtator TV for Your Town (Freen) Mar 42
Vtvm—see Test Instruments
Voltage Regulator, Protect That Jan 59
V-R Tube Current Measure (Kaping) Jan 50
w
Wartime Inventors, Credit fo (Meissner). Jul 45
Watch Demagnetizer Mar 80
Wide-Band Vhf Amplifiers, Aligning
(Beever) Mar 50
z

Zener Diode Voltage Calibrator (Lederer)*
Zener Diodes Simplified (Stoner) J

32

(Corres)

an
Apr 28; Sep 22
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By ED

BUKSTEIN

INDUSTRIAL
ELECTRONIC
DICTIONARY

From one-shot multivibrator (o photoelectric cutoff control

One-shot multivibrator: A type of multi-
vibrator having only one stable state.
The circuit is designed so that one
side (tube or transistor) conducts and
the other side is cut off. The circuit is
not free-running and remains in this
condition until triggered by an input
pulse. Each input reverses the condition
of the circuit, and the circuit returns
to its imitial condition after a length
of time determined by component
values, producing a “standardized” out-
put pulse independent of the size and
shape of the input trigger pulse. This
makes the circuit useful in pulse-
shaping applications. The one-shot
multivibrator is also known as a mono-
stable multivibrator, delay multivi-
brator, univibrator or pulse equalizer.

Open loop: A control system that does
not use feedback for self-correction.
The volume control of a radio receiver
is part of an open-loop control system.
This control can be used to adjust the
volume level but does not provide any
corrective action to maintain a constant
volume level. The ave system, however,
is part of a closed-loop system since it
provides a corrective action (bias) to
maintain a constant volume level.

Oscillograph recorder: Mechanical oscil-
lograph in which a pen traces the wave-
form on a moving strip of paper. The
pen is mechanically 1linked to a
D’Arsonval movement so that changes
of current flow cause the pen to deflect
across the paper chart. A modification
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of this pen-and-ink type of recorder
employs a heated stylus to write on a
chemically treated paper that becomes
discolored where it contacts the heated
stylus.

Although its frequency response is
severely limited by the inertia of the
mechanical components, the oscillograph
recorder has the advantage (over con-
ventional oscilloscopes) of producing a
permanent record. Frequency response
can be improved by using a beam of
light as the writing element. The beam,
reflected from a mirror galvanometer,

|
{

writes on a strip of photographic film |

or paper. The chart is chemically devel-
oped to make the trace visible. The
oscillograph recorder is also known as
a strip-chart recorder.

Overshoot: The tendency of an auto-
matic control system to overcorrect,
causing the controlled quantity to pass
through the desired value and to initiate
an opposite correction (see Hunting).

Peaking transformer: Transformer de-
signed to saturate at relatively low
values of primary current. As shown in
Fig. 18, changes of primary current
produce changes of magnetic flux only
for small values of current flow, and
the core is saturated during most of the
input cycle. Since voltage is induced in
the secondary only when the magnetic
flux is changing, secondary voltage is
zero during most of the input cycle.
The peaking transformer is useful as
a waveshaping device, changing a sine
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Demand the finest in

Electronic Test Equipment -
EMC, of course. You get
the most quality per
measurement dollar!

NEw! EMC Model 301
Speedi Tube Tester

Checks tubes in seconds.
Checks shorts, leakages, and
quality, Qver 375 tubes, in-
cluding 0Z4, now listed, New
listings available, Uses tine ¢
voltage regulation, Checks (‘S5
and rejuvenates Picture
Tubes with Model PTA (Pic-
ture Tube Adaptor), at only
$4,50. Model 301P (illus-
trated),

Handi Tester

The only appliance and auto bat-
tery tester in its price class to
use a D’Arsonval, instead of an
iron vane type meter. Gives ex-
clusive advantages of maximum
accuracy and scale length, and
minimum battery replacement
cost . . . at no added charge.
Complete with test leads and
instruction manual.

Wiret sums bt .. $15.95 Kit. oo 12,95

NEw! EMC Model 905-6A s

Battery Eliminator, Charger, <= oy

and Vibrator Checker Q e

A MUST for auto radio service. > Q f

Features continuously variable )

voltage output — in either 6 = & ra

or 12 volt operation. Checks “\\_'

all 6 or 12 volt vibrators. “=F

Wired ..................$67.90 Kit .. _.......... 44.90
o NEw! EMC Model 601,
L 7 Wide Band Oscilloscope

forColor & Monochrome TV

Features full 5 mc band with
push-pull vertical amplifier
with sensitivity .02 volts per
inch, retrace blanking ampli-
fier for clearer pictures, and
muitivibrator sweep from 15
cycles to over 75 kilocycles.
Wired and tested ... $117.90

o} .‘.

| s LW

PR

NEw! EMC Model 206P
Dynamic Mutual Conductance Tube Tester

The towest priced mu-
tual conductance tube
checker on market.
Checks tubes for mi-
cromho value and gas
content. Completely flex-
ible switching. Your best
buy in a quality tube
tester. (Hand rubbed
Carrying Case) ... $83.50

Yes, tell me more, send me FREE a detailed

catalog of the Complete EMC Line. pept.RE-126
NAME 3

STREET

CITY ... STATE

E M c Electronic Measurements Corp.
625 B'way, New York 12, N. Y,

Ex. Dept., Pan-Mar Corp,, 1270 B'way, New York 1, N.Y.
i 32 N R _3 B 2 0 R 0 B B § N |
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Lcok for this convenient display at your Electronic P=2rts Distributor (listed in the
cclumn at right) A full assertment of famous Wen powar tco's awaits your inspection,
Step up to Wen quality—factory guaranteed to perfom o professional staadards,

FAMOUS
“ALL SAW”

3es! selling power séw n the
ausiness! A souped-up UL "in-
dustrially Rated"” 4, HP saw—
2qually gseat for 6° logs and
Jelicate pattern wor«, Culls vir-
tually any material quickly,
sleanly. Complete with 7 blades,
“ip guice, circle cute-. $44.95.

PROFESSIONAL
SCLDER GUNS

The stencard of the Electronic
Industry for 10 years! No cne—
not even Wen—has bee~ able
to imp-ove the Ws=ar design.
Quick heat, slim stardy =lastic
housings. From feather-ligkt 100
watls to 250 watt heavy duty.
Gurs and kits $5.95 to $15.95.

r—

s i
. ~ W

= —

e

G

UNIVERSAL
SABRE SAW

Lightw=ight and extremely ver-
satile Easlly cuts 2 x 4’s and
fine scrollwork . . . ary shape.
Cuts =ood, steel, wallboard,
plastic leathe~—anytking nor-
mally cut with any saw. Powerful
UL Aosproved motor. $26.95.

WORLD'S
FINEST
SANDERS

Chocese from 3 models—all
straigtt-line fine-finishitypes . ..
all witk plenty of power. Perfect
for refinishing and new wood
work. Never a scratch to mar a
good surface. “4,40C strokes per
minufe by sanding su-faces up
to 20 sq. in. S13.95 to $19.95.

STOP

R e ebobodiocse0000000r00000e0oersscsonscssssnsossessosnnsnnancna

— R (1

2-SPEED
DOUBL=-DUTY
DRILL

N> other crill like it! Big %4”
ceared chuck—2 speeds. Change
f-om 1200 RPM (heavy duty) to
300 RPM (celicate worlk) in sec-
cnds. 2 ball thrust beasings . . .
cversize olite bearingcs. Drill,
rolish, sand, grind, wine jbrush,
mix paint—you name it. Most
versatile toel in your workshop.
$29.95.

INC.

€610 Ncrthwest Highway; Chicago 31,111,

PRODUCTS,

ALA., Opelika, Southern Electronics Corp.
CALIF., Buena Park, Ford Electronics
Burbank, Electronic City, Inc.
Downey, Master Electronic Supply, Inc.
Hollywood, Hollywood Radio & Electronics, Inc.
Yate Radio Electric Co,
Inglewood, Acorn Radio & Electronics
Long Beach, Larry Lynde
Los Angeles, Hoftman Electronics-Parts Sales
Figart's Radio Supply Co.
Radio Products Sales, Inc.
Shelley Radio Co.. Inc,
North Hollywood Arrow Sales, Inc.
Honig Distributing Co.
Qakiand, Brill Audio Products
Oxnard, Warsco Sales Co.
Paramount, Eiwyn W. Ley Co.
Pasadena, Dow Radio. Inc.
Riverside, Electronic Emporium Corp.
Sacramento. Lombard’s Eiectronics
Radio Television Products, Co.
San Carlos, Fortune Electronics
San Diego, Southland Electronics Inc,
San Francisco, Market Radio Supply Co.
West Coast Radio & Electronics
San Jose, Dealer Electrenic Corp.
Schad Electronic Supply, Inc.
Santa Ana, Arrow Electronics, Inc.
Seaside, Mat’s Electronics Supply
Temple City, G & M Wholesale Electronics
Torrance, Torrance Electronics
West Covina, West Covina Wholesale Electronics
€OLO., Denver, Fistell's Electronic Supply Co.
Mountain States Electric Supply

CONN., Hartford, Del Padre Supply of Hartford
D.C.. Washington, Electronic Wholesalers, Inc.

FLA., Pensacola, Grice Electronics, Inc.
Tallahassee, Peard Electronic Supply, Inc.
GA., Atlanta, Southeastern Radio Parts Co.
Macon, Peard Electronic Supply, Inc.
ILL., Aurora, Nationwide —W. J. Electronics
Berwyn, Nationwide —W. J. Electronics
B-8B & W.inc.
Champaign, York Radio and Television
Chicago. Allied Radio Corp.
Arthur Nagel Inc.
Bowman Electronic Supply Co.
Nationwide—W. J. Electronics
Phiico Dist.. Inc.
Forest-Park, Allied Radio Corp,
Kankakee, York Radio and Television
Qak Park, Meivin Electronics, Inc.
Skokie, E & H Electrical Distributors
Springfield. York Radio and Television
Waukegan, Nationwide—W. . Electronics
IND., Evansville, Geo. C. Mettle Co.
Gary, Allied Radio of Indiana
Nationwide—W. J. Electronics
Hammond, Tri-City Electric Co., Inc
Nationwide—W. J. Electronics
Indianapolis, Graham Electronics Supply
Radio Distributing Co.
Van Sickie Radio Supply Co.
1A., Fort Madison, York Radio and Tefevision
Sioux City, Duke's Radio Co.
Moistad Distributing Co.
Ottumwa, York Radio and Television
LA., Baton Rouge, Davis Electronics Supplies
Lafayette. Electro Technical Labs
Lake Charles, Wholesale Radio Equipment, Inc.
New Orieans, Walther Bros, Co.. Inc.
Radio Parts Inc
Shreveport, Koelemay Sales Co., Inc
MASS,, Lawrence, Alco Electronics
MD., Baitimore, Revacto of Maryland. Inc
Silver Spring. Sitver Spring Electronic Supply
MICH., Detroit. Electionic Parts Co.
MISS., Greenville. Delta Electronics Supplies, Inc.
Pascagoula, Mays Electronics Supply
MO., Hannibal, York Radio and Television
Jetierson City, York Radio and Television
Joplin, Russell Belden Electric Co
Kansas City, Walters Radio Supply, inc
NEBR., Omaha, Omaha Electronics Co.
N.H., Laconia, Laconia Eiectic Co
Nashua, Gate City Etectric Co
N.Y., Albany, Seiden Sound, Inc.
Binghamton, Stack Etectionics, Inc,
Bronx, W. Bergman Co., Inc.
Buffaio. W. Bergman Co., Inc.
Radio Equipment Corp.
Hempstead, Standard Parts Corp.
Rochester, Rochester Radio Supply Co.
Syracuse, Morris Electronics of Syracuse, Inc
Utica, Associated Electronics Supply
OHI0, Akron, The Sun Radio Co.
Chillicothe, Buckeye Electronics Distributors, Inc
Columbus. Buckeye Electronics Distributors. Inc
Whitehead Radio Co.
Coshocton, Wagner's Supply
Dayton, Srepco, Inc.
Stotts-Friedman Co.
East Liverpool, United Electronics, Inc.
Lancaster, Buckeye Etectronics Distributors, Inc.
Lima, Hutch & Son
Nansfield, Wholesaling, Inc.
Toledo, Lifetime Electronics
Mainline Dist,, Inc.
Warren Radio Co,
Warren, Rem Electronics
Youngstown, Armies Electronics
Glen Efectronics
PA., Butler, E and E Supply,Inc.
Erie, Warren Radio, Inc.
Harrisburg, Radio Distributing Co
Phitadelphia, Radio Electric Service Co.
Pittsburgh, Lafayette Radio Electromces
M. Left Parts Co.
Radio Parts Co.
Tarentum. Huston TV Parts
Wayne, High Fidelity House
TEXAS, Austin, Service Electronic Supply
UTAH, Salt Lake City, Manwill Supply Co.
VA., Portsmouth, Distributers, Inc.

WASH., Seattle. F. B. Connelly Co
Seattle Radio Supply, Inc.
W. VA., Bechkiey, Chemcity Electronic Dist
WIS., Appleton, Valley Radio Distributors
Fond du Lac, Harris Radio Corp.
Madison, Radio Distributors
Satterfield Electronics, Inc.
Manitowoc, Harris Radio Corp.
Milwaukee, Allied Radio of Wisconsin
Radio Parts Co.
Electronic Enterprises, Inc.
Portage, Satterfield Electronics, Inc.
West Allis, Marsh Radio Supply
Wisconsin Rapids. Satterfield Eiectronics, Inc.
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ad T
DISTRIBUTORS CONTINUED

CALIF., Canoga Park, Sandy's Electronic Supply
Fresno, A. H. Meyer Co.
Hollywood, Pacific Radio Exchange, Inc,
No. Sacramento, A. H. Meyer Co.
San Bernardino, Electronic Discount Mart
San Francisco, A. H. Meyer Co.

GA., Atlanta, Southeastern Radio Parts Co.
ILL., Chicago, Irving Joseph, Inc.

Lincoln Sguare Electrical Supply

North Lake, Irving Joseph, Inc,

Peoria, Yeomans Distributing Co.

Rockford, Superior-Rockford, Inc.
MD., Silver Spring, Kenyon Electronics Corp,

MiSS., Jackson, May & Jackson Dist, Co,
Cabell Electric Co.

OHI0, Columbus, Geetronics, In¢.
PA., Altoona, Aftoona TV Supply, Inc,
TEXAS, Dallas, Crabiree’s Wholesale Electronics

W. VA, Huntingion, Electronic Supply, Inc,
Parkersburg, Stephenson TV Supplies

Plans $1.00 Kits (with assembled antenna) $19.95
wired units $29.95 i extra antennas $4:50 egch

Both S- and K-band op-  Kits and wired units sup-
eratlon. S-band. antenna “plied with dual inp Ut for
shipped unless otherwise simmltaneous operation of
specified. 3

pat.

Detect police radar traps
before they detfect ysu

RADAR KING®

and K-band.

WARDELL SMITH
L5 Glegwood Rd., Upper Montclair, N.J.
pendln est. 1924

ENGINEERING /\ DEGREE IN
SCIENCE 54| 27 or 36 MOS.

B.S. degree—36 mos. e B.E. degree—27 mos.

Accelerated year-round program prepares for early em-
ployment in flelds of Science and Engineering. Regular
4-year program for B.S. Degree completed in 36 months,
special engineering degree program in 27. Classes start
January, March, June, July, September. Quality educa
tion. Graduates emploved from coast fo coast. Govern-
ment approved for veteran training. Students from 50
states, 40 countries, 20 buildings; dorms, gym. Campus:
Save time and_money. Earn board. Write for catalog

17121

=T

%H ALY Y

E. Washington Boulevard, Fort Wayne 2, Indianx

|

l

SILICON 750 MA
RECTIFIERS TOP-HATS

Factory D|recf MFG. PRICES

PIV/RMS | PIV/RMS | PIV/RMS PIV/RMS
0/35 100/70 200/140 300/210
10 ea. -19 ea. .24 ea. .33 ea.
“PIV/RMS PIV/RMS PIV/RMS PIV/RMS
400/280 $00/350 600/420 700/490
.41 ea, .55 ea. .65 ea. +78 ea.
PIV/RMS PIV/RMS PIV/RMS PIV/RMS
800/560 900/630 1000/700 | 1100/770
-85 ea. ! .99 ea. 1.10 ea. 1.40 ea.

100 Different prec. res., V2 W, T W, 2 W

of V2%, 1% Tolerance........ Only $1.25
General Electric IN91 Power Junction

Diode) #eidb oie o ool ale o ko 10 for $1.00
Int. Rect. Selenium PIV440/RMS160

DC Current 1OMA .......... 10 for $1.50
PV Current Price PlV Current Price
200 mps B 400 | mps 2.25
400 2 Amps 1.10 50 50 Amps 2,50
100 15 Amps 1.25 100 50 Amps 3.25
200 15 Amps 1.75 200 50 Amps 4.25
AII materiat guarantecd. $2.00 min. order. Orders

F.0.B. NYC. Include check or money order. Shpg.

charges plus. €.0.D. orders 259, down.

NYC 7, NY 89 Chamber St. WO 2-5727

Genercl Purpose 400PIV at 300MA
Special 2 for .50 25 for 6.00
FACTORY I.OW PRICES

WARREN DIST. CO.

DECEMBER, 1961

PRIMARY
CURRENT

11 OLSON STORES
PLUS MAIL ORDER

‘ Olson Stores In:

MAGNETIC
FLUX

SECONDARY .
VOLTAGE l ~ AKRON, OHIO
| 69 W. State Street

Fig. 18—Peaking transformer saturates ATI.ANTA, GA.
485 Peachtree St.

at low value of primary current, con-
verting sine wave input to pulse output.

wave input to a narrow pulse output. : BUFFALO, N.Y
Phanotron: Thermionic gas-filled diode. 711 Main Street

Phase-controlled rectifier: Rectifier cir-
cuit using a thyratron as a rectifying
element and a variable-phase sine wave CHICAGO, ILL.

for grid bias. As shown in Fig. 19, the 4101 N. Milwaukee Ave.
sine wave applied to the grid lags
behind the sine wave of plate voltage.

As a result, grid voltage returns from : CH'CAGO, ILL
its negative excursion during the posi- 123 N. Western Ave.
tive half-cycle of plate voltage. As the
grid voltage returns from its negative
half-cycle, the bias decreases to the ClEVElAND, OHIO
critical value (indicated by the control 2020 Euclid Ave.
locus) and the thyratron ionizes. The
thyratron now continues to conduect for .
the remainder of the positive alterna- CLEVELAND, OHIO
tion of plate voltage.

If the grid voltage is made to lag 6813 Pearl Road
the plate voltage by an even greater |
angle, the grid returns from its nega- COLUMBUS, OHIO
tive alternation at a later time during 142 N. High Street

the positive alternation of plate voltage.
The thyratron now fires later in the
cycle, reducing the conduction time per INGLEWOOD, CALIF.

THYRATRON 4642 W. Century Blvd.
ACLINE %

MILWAUKEE, WISC.

VARIABLE PHASE o
GRID VOLTAGE 423 W. Michigan

‘LOAD
THYRATRON IONIZED

| PITTSBURGH, PENN.
5918 Penn Avenue

PLATE GRID LAGS PLATE
BY SMALL ANGLE

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 Bargams

ANEBBE MmanTO-HNENENR

OLSON ELECTRONICS

727 s. Forge Street
Akron 8, Ohio

CONTROL
Locus

THYRATRON IONIZED

GRID LAGS PLATE
BY LARGE ANGLE

CONTROL
Locus |
NAME .
Fig. 19—Grid voltage of phase-con-
trolled rectifier lags behind plate vol-| aporess___ i
tage. Angle of lag determines firing
point of thyratron. Y ZONE____ STATE_____ §_

wWWWwW.americanradiohistorv.com
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UNIVAC

FIELD
ENGINEERS

For Univac
Missile-Guidance
Computers & Tactical
Data Systems

Field engineers are now being
selected for maintenance assign-
ments on ultra-reliable Univac
missile-guidance computers and
other military electronic data
processing systems.

Openings involve maintenance
of the Univac ICBM guidance
computer, first of its size to be
completely transistorized.

Applicants must have at least
2 years of formal education in
Electronics with 3 or more years
in maintenance or maintenance-
instruction. Experience should
be associated with complex elec-
tronic equipment such as TV,
radar, sonar or digital comput-
ing systems,

Before assignment, you receive
2 to 6 months training at full
pay in our St. Paul, Minnesota,
laboratories. Benefits include
company paid life insurance, hos-
pitalization, medical and surgical
benefits, relocation expenses and
living allowances at field sites.

Openings also for qualified
instructors with backgrounds
similar to above.

Send complete resume of edu-
cation and experience to:

R. K. PATTERSON, Dept. Q-12
Homington Fand.
Univac.
Division of Sperry Rand Corporatlon
2750 West Tth St., St. Paul 16, Minn,

(All qualified applicants wlll be consldered regardless
of race, creed, color or national origin.}

92

| Phase-shifting bridge:

cycle and the average current through
the load. Load current can be varied
from its maximum value down to zero
simply by varying the phase of the
grid voltage. Industrially, the phase-
controlled rectifier is used for motor
speed control and for delayed firing of
ignitron welding circuits (see Back-to-
back circuit).

Bridge ecircuit
used for varying the phase of the grid
voltage in a phase-controlled rectifier.
The bridge, shown in Fig. 20, consists
of a series combination of resistance

=i A

oUTPUT

LAGS INPUT
Fig. 20—Phase-shifting bridge produces
sine wave output that lags behind input.
Angle of lag can be adjusted with a vari-
able resistance.

and capacitance connected across a
center-tapped transformer. The sine-
wave output of the bridge lags behind
the sine-wave input by an angle deter-
mined by the values of R and C. The
phase of the output voltage can be
varied nearly over the entire range of
0° to 180° with the variable resistor.
The same effect can be produced by

using inductance instead of capacitance
in the phase-shifting bridge.

Photoconductive cell: Light-sensitive
cell whose resistance decreases with an
increase of illumination.

Photoetectric counter: Instrument used
for counting objects on a conveyor belt,
assembly line, etc. Each object to be
counted passes through a light beam
and momentarily blocks the illumination
to a photo-relay. The relay contacts
energize a register: an electromechan-
ical counter consisting of a set of num-
bered discs like those used to indicate
automobile mileage.

Photoelectric cutoff control: Photo-relay
circuit used for cutting a long strip of
paper, cloth, metal or other material
into predetermined lengths or at pre-
determined positions. Package labels,
for example, are printed on a long
strip of paper which must then be cut
into individual labels. A small register
mark is printed on each label near the
edge of the paper. These register marks
are sensed by a phototube as the paper
strip passes through the cutting ma-
e¢hine. The phototube output is ampli-
fied and used to activate the cutting
blade. The cutting blade is so positioned
with respect to the phototube that it
strikes the paper strip between one
label and the next.

" PROOF OF SUPERIORITY
| NO OTHER MICROPHONE
CAN. MATCH! :

LEADING NEWSWEEKLY

MAGAZINES PICTURE EV
MORE OFTEN THAN THE NEXT
FOUR BRANDS COMBINED!

. Write now for caralog of
amicrophones preferred by top radio, TV,
newsreel and sound engineers!

ELECTRO-VOICE, INC.
Commercial Products
Div., Dept. 1211E
Buchanan, Michigan

EleitloYores

www.americanradiohistorv.com

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, efc.

ELECTRONICS CO.
120 LIBERTY ST.
NEW YORK 6, N.Y.

RADIO-ELECTRONICS
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%’ WANTED!

IDENTICAL TWINS, MALE
NI FANS PREFERFED

§ eated § Ershed Takgwonds Bsied, dge: 2035 | i

ivoth o vw) sufficierd spare time by o 5 34
per cipale in ¥ cond nhing adver. IWEREAS ajsdeis
By progtars in £ slectronic
ol - o filt, jul
offart

e realdenity
* photls, refer-
e, Ive, 703

Feb. 5th:

(Paco ran this ad in The New York Times)

Feb. 27th:

(the Taylar Twins began their duel of kits!)

Don and Larry Teylor, with twin backgrounds and skills, have competi-
tively built kit after kit, Paco vs. other makes. In one test Don built the
Paco, in the next Larry did. Net results: Paco kits proved faster, easier,
and better in performance. For a typical Twin-Test report turn the page.

DECEMBER, 1961 93
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HERE ARE JUST A FEW OF
PACO’'S NEWEST KITS:

§
V-70 VACUUM. TUBE VOLTMETER KIT:
Employs balanced vacuum tube bridge cir-
cuit for all voltage and resistance meas-
urements plus 3-way probe for accurate,
rapid test. Includes: 7 DC voltmeter
ranges, 7 AC voltmeter ranges (RMS) from
0 to 1500 volts, and 7 AC voltmeter
ranges (peak to peak) from 0 to 4000
volts. Also 7 decibel ranges, —6 to
466 db and 7 electronic ohmmeter
ranges from 0.2 ohms to 1000 megohms.
V-70 Kit with “Twin-Tested” operating
assembly manual .. ... ... .. $31.95 net
V-70W: Factory-wired ......$49.95 net

C-25 IN-CIRCUIT CAPACITOR TESTER KIT:
Reveals dried out, shorted, or open
electrolytics—in the circuit—with Paco's
exclusive Electrolytic Dial.

Simple Sequential Test: reveals open or
shorted capacitors, even electrolytics.
Electrolytic Dial: indicates in-circuit
capacity from 2 to 400 mfd: condenser
is proved non-shorted and not open if
capacity reading can be obtained.

Model C-25 Kit: with Paco-detailed op-
erating assembly manual . ...$19.95 net

Model C-25W: Factory-wired . .$29.95 net

$A-40 STEREQ PREAMP-AMPLIFIER: Power: 20W (RMS) per channel, 40W total. Peak,

40W with 80W total. Response: 30 cps to 90 Kc, within 1.0 DB. Distortion: within 0.5%
at 20W per channel. Includes: 14 inputs and 14 Panel Controls, black and gold case.

SA-40 Kit with enclosure, ‘Twin-Tested" operating assembly manual.. .. .. $79.95 net
SA-40W: Factory-wired, ready to operate. ........ ... ................. $129.95 net
SA-50: Stereo Kit as above with different styling, 25w per channel... . .......... TBA*

$T-25 FM TUNER: Sensitivity: 1.5 microvolts for 20 DB quieting. Harmonic Distortion:
less than 1%. Includes: Dual Limiters, AFC and AFC Defeat, *‘Eye’’ type tuning indi-
cator, Multiplex jack. Black and gold case or walnut enclosure at slight extra cost.

ST-25 Kit with fully-wired prealigned front end. “*Twin-Tested”” manual. ...$42.95 net

ST-25W: Factory-wired, ready to operate. . (IR —_—— C........$59.95 net
§$T-26 Tuner-Amplifier Kit: Same as $T-25, with built-in amplifier . ...... .. $54.95 net
$7-26W Tuner-Amplifier: Factory-wired, ready to operate... ... Y. ......$69.95 net

DF-90 TRANSISTORIZED DEPTH FINDER
KIT: Protect your boat against shoals
and underwater hazards with this com-
pact, easy-to-read depth finder. Locates
hard-to-find schools of fish, too.

Fully Transistorized: 5 transistors, low
battery drain for very long battery life.

Fast, Easy Readings: over-sized scale
with 1-ft. calibrations from 0-120 ft.

DF-90 Kit: Complete with “‘Twin-Tested"’

G-15 GRID DIP METER: Major Functions:
1-variable Frequency Oscillator covering
400 Kc up to 250 Mc in 8 bands; 2-Ab-
sorption Wavemeter, 400 Kc to 250 Mc;
3-Modulation Indicator. Applications:
antenna tuning, standing wave checks,
neutralizing. TVI| suppression, carrier
monitoring, etc: RF signal source for
visual atignment marking between 400
Kc and 250 Mc. Weighs only 3 Ibs.

G-15 Kit: Complete with 8 plug-in coils,

assembly operating manual..$84.50 net “Twin-Tested’” manual . .....$31.95 net
DF-90W: Factory-wired ... $135.50 net G-15W: Factory-wired ...... $49.95 net
©1961, PACOTRONICS, INC.  ALL PRICES INCL. F.E.T. *Price to be announced
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“I built the

Paco SA-40
Stereo Preamp
Amplifier.”

Larry Taylor, 8 Stevens Place, Hunzington
Station, N. Y. “It zaok me one-third less
time to build the Pzeo kit than it zook Don
to make the almost sdentical preamp-
amplifier by another kit meker. But it
wasn’t just the time: it was knowiag you're
using the right part, and tkat you
understand the irstructions comp_etely.
Paco parts are all pietured and lalelled, the
resistors are neatly mounted on cards for
easy identification. And Paco’s instruction
book doesn’t leav2 vou guessing. The
fold-out diagrams and drawings are always
right beside the inst-uctiors, so you're not
reading one part of the book and following a
diagram in anothar part. Photographs in
Paco’s book show hzw each assem

should actually look. I enjoyed building
Paco kits, because I wasn’t wasting

time or worrying.”’

RADIO-ELECTRONICS
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“I built a
competing
Stereo Preamp
Amplifier.”

Don Taylor, 39 Cross Street, Smithtown,
N. Y. “Neither Larry no: I are speed
demons because we're very meticulous about
wiring and soldering. So I was even more
surprised when it took me 509, more time
to finish my kit. My problem began when
I trned to separate the parts. The resistors
were in hoxes, but not in any logical way:
identical resistors often wound up in
different hoxes. The instruction hook was
clumsy to work from. It zaused wasteful
mistakes. Once I lost 20 to 25 minutes
because I misread a tiny key letter that
meant not to solder a certain connection.
A lot of the fun of kit-building was lost
when I had to spend time making up

for shortcomings of the packaging and

the instruction manual.”

CENSORED]

DECEMBER, 1961

THE PACO KITS YOU WANT
ARE AT THESE DISTRIBUTORS:

*Hi-Fidelity Equipment Only {Test Equipment Only

ALABAMA

Anniston Southeastern Radio Parts

Birmingham Forbes Distributing Co., inct

Gadsden Southeastern Radio Parts

Mohile Emrich Radio Supply

Montgomery Southeastern Radio Parts

Selma Southeastern Radio Parts

CALIFORNIA

8ellflower Giant Electronics*

Berkeley Electronic Suppliers

Canoga Park Sandy's Electronic Supplyt

Culver City Arrow Sales, Inc.t

Hayward Hayward Electmmcsf

Hollywood Hollywood Radio & Elec., Inc.t

Inglewood Arrow Sales, Inc.t

Long Beach R. C. & L. F. Hall, Inc.

Los Angeles L. A. Electronic Supply

Millbrae T. V. Radio Wholesaie}

Modesto Inland Electronic Supplierst

Monterey Monterey Electronic Supplyt

Mountainview Ray-Te! Industrial Co.

North Hollywood Arrow Sales, Inc.t

Honig Distributing Co.t

Palo Alto Peninsula Electronics Supply

2ack Electronics

Pasadena Arrow Sales, Inc.t

Dow Radio, Inc.

Reseda Dulco Sound Systems

Sacramento Lombards Electronics*

Salinas Peninsula Electronics Supply

San Diego Silvergate Radio Supply

San Francisco Market Radio Supply Co.

Zack Electronics

san Jose Electronic Center

Peninsula Electronics Supply

San Jose T. V. Supply

Schad Electronic Supply

United Radio & T. V.

San Mateo San Mateo Elec. Supply Co.

Santa Ana Arrow Sales, Inc.t

Stockton Dunlap Radio & Tele. Supplyt

Sunnyvale Sunnyvale Electronics

Vallejo Electronics' Best Buy

Whittier Hi-Fi Haven*

COLORADO

Denver Electronic Parts Company

CONNECTICUT

Bridgeport Hatry Electronic Enterprises

Hartford Dei Padre Supply of Hartford

Hatry Etectronic Enterprises

Radio Shack Corporation

Signal Electronic Center

Sceli Electronics

New Britain United Electronics

New Maven American Television, Inc.

Hatry Electronic Enterprises

Radio Shack Corporation

Norwich Aikens Electronic Supply Inc.

Stamford Radio Shack Corporation

Waterhury Hatry Electronic Enterprises

Parts Unlimited Stores

See your classified phone directory

FLORIDA

Daytona 8each Hammond Electr., Inc.

Jacksonville Hammond Electronics, Inc.

Kinkade Radio Supply

Peard Eiectronic Supply Co.t

Lakeland Hammond Electronics Inc.
ne Electr. whol .

Miami Electronic Equipment Co Inc.

Electronic wholesalers, Inc.

Herman Electronics

Orlando Hammond Electronics, Inc.

Tampa Hammond Electronics, Inc.

Kinkade Radio Supply

Thurow Electronics

GEORGIA

Athens Southeastern Radio Parts

Atlanta Southeastern Radio Parts

Gainesville Southeastern Radio Parts

La Grange Southeastern Radio Parts

Rome Southeastern Radio Parts

Savannah Southeastern Radio Parts

HAWAIL

Honolulu Precision Radio Ltd.

ILLINOIS

Champaign Electronic Parts Co.

Chicago Arthur Nagel Inc.

Irving Joseph, Inc.

U. S. Radio & T. V. Supplies

Jacksonville Baptist Electromc Supplyf

Joliet Mainline Industrial Supply Co.

INDIANA

Bloomington H. A. Williams Co.

Columbus H. A. Williams Co.

Evansville Hutch & Son, Inc.t

Ohio Valley Soundt

Indianapolis Graham Elec. Supply Inc..

Meunier Electronic Supply Co.

Van Sickle Radio Supply Co.

Lafayette Lafayette Radio Supply

Muncie Muncie Electronic 8upply

Rlchmond H. A. Williams Co.

KANSA
Kansas Clty Manhattan Radio & Equip.t

KENTUCKY
Lexington Radio Electronic Equip. Co.
Louisville P. 1. Burks Co.

LOUISIANA

Baton Rouge Davis Electronic Supplyt
Lake Charles Television Radio Supplyt
New Orleans Crescent Radio & Sup. Inc.f
Epcort

Southern Radio Supplyt

Shreveport Koelemay Sales Ca., Inc:f

MARYLAND

Baltimore Hi-Fi Shops*

Revacto of Marylandi

Hagerstown Zimmerman Wholesalers
Satishury Standard Electronics Supplyt
Towson Baynesville Electronicst
Wheaton Key Electronics
MASSACHUSETTS

Boston Lafayette Radio Electronics
Radio Shack Corporation

Braintree Radio Shack Corporation
Brockton Tee Vee Supply Co.
Brookline Radio Shack Corporation
Chelsea Lektron, Inc.

Holyoke Kathteen Smith Music Shop Inc.
Jamaica Plain Tee Vee Supply Co.
Lynn Land Electronics Supply Inc.t
Milford Tee Vee Supply Co.

Peahody Tee Vee Supply Co.
Springfield Det Padre Music Shop Inc.
Del Padre Supply of Springfietd
MICHIGAN

Battle Creek Electronic Supply Corp.
Dearhorn Hi-Fi Studios, Inc.*

Detroit Hi Fidelity Workshop

Hi-Fi Studios, Inc.*

Radio Spemallues Co.

Grand Rapids Bursma Radio Supply
Grosse Point Hi Fidelity Worksnop*
Kalamazoo Electronic Supply Corp.
Muskegon Western Elec. Supply Co.t
Pontiac Hi Fidelity Workshop*
Wyandotte Hi Fidelity Workshop*
Radio Specialties Co.

MINNESOTA

Minneapolis Ken Craft Hi-Fi*

St. Paul Electronic Market*
MISSOURI

Joplin Four State Radio Supplyt
Kansas City McGee Radio Co.
Manhattan Radio & Equipment Inc.{
St. Louis Deltronics Distributing Co.t
Olive Electronic Supply

MONTANA

8illings Electronic Supply Co.t
NEBRASKA

Omaha Omaha Electronics Co.t
scotts Bluff Tri State Electronics Inc.
NEW HAMPSHIRE

Concord Evans Radio

NEW JERSEY

Bergenfield Arnco T. V. Parts Corp.*
Hackensack Emsco Electronics Inc.™
Morris Plains Park Electronic Corp.
Newark Terminal-Hudson

Lafayette Radio Electronics

North 8ergen Arnco T. V. Parts Corp.”
Paramus Lafayette Radio Electroni¢s
Passaic Ed's Electronics Inc.
Plainfield Lafayette Radio Electronics
Princeton Sun Radio & Etectronics Co.
Springfield Disco Electronics, Inc.
Westwood Arnco T. V. Parts Corp.*
Parts Unlimited Stores

See your classified phone directory
NEW MEXICO

Albuquerque Electronic Parts Co.t
Yucca Wholesalert

Los Alamos Valley Engineering Co.
NEW YORK

Alhany Greylock Electronicst

Seiden Sound, Inc.¥

Bayside Snyder Etectronic Distrs. Inc.*
8inghamton Stack Electronicst
Brooklyn witmal Electronics*
Benray Electronic Distributors

Bronx Adamson Electronic Corp.*
Buffalo Radio Equipment Corp.t
Standard Electronics, Inc.t

East Northport Arena Electronics, Inc.t
Elmont Great Eastern Mills-Electronics*
Hempstead Newmark & Lewis*
Jamaica Harrison Radio Corp.
Lafayette Radio Electronics

Peerless Radlo Dist. Inc.

Kingston Greylock Electronicst

Long Island City Efectronics Supply Corp.
Middletown Artec Distributors Inc.t
Certified Electronics Inc.t

Mineola Arrow Electronics Inc.

New Hyde Park Dressner Audio Sales Co.*
New York City Adson Electronics
Arrow Electronics

Consolidated Radio Sales Inc.t

Dale Electronics Co.

Grand Central Radio

Harrison Radio Corp.

Hi Fidellty Center*

Lafayette Radio Electronics

Magic Vue Television Corp.*

Magna Electronics Co.

Sun Radio & Electronics Co.
Terminal-Hudson

Wilmar Distributors Corp.*

Zalytron Tube Corp.

Poughkeepsie Greylock Electronicst
Rochester Rochester Radio Supply Co.
Rome Rome Electronics, Inc.t
Schenectady Grimmers Elec. Parts Sup.
Syracuse L. Gordon Dist. Co.t
Syracuse Radio Supply Co.

Utica Grapac Electronicst

Parts Unlimited Stores

See your ciassified phone directory
NORTH CAROLINA

Concord Mac Victor Electr. Supply Inc.
(Continued on next page) __%

BUILD A HI-FI MUSIC WALL!

Don Brann's new book How to

Build a Hi-Fi Music Wall gives you step-by-step instructions for
building a decorator styled cabinet or an entire music wall. Send

50c and your name and address to: PACOTRONICS, INC., Dept. RE-12

70-31 84th Street, Glendale 27, New York.

www.americanradiohistorv.com
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PACO DISTRIBUTOR LIST (cont'd.},

OHIO

Columhus Whitehead Radio Co.*
Cincinnati United Radio, Inc.

Dayton Srepco Inc.

Toledo Litetime Electronics

Warren Radio Co.

Warren Valley Electronics*
Youngstown Armies Electronics
OKLAHOMA

Oklahoma City Dulaney’st
PENNSYLVANIA

Allentown A. A. Peters, Inc.
Charleroi Barno Radio Co.

Erie Mace Electronics

Harrisburg Eiectronic Wholesalers, Inc,
Radio Distributing Co.

McKeesport Barno Radio Co.

New Brighton Television Parts Co., Inc.
Pittsburgh House of Audio*

Marks Parts Co.¥

Metropofitan Distributors, Inc.

Opus One*

Reading George D. Barbey Co.

State College Alvo Electronics Dist. Inc.”
Tarentum Huston TV Parts Co.
Wilkes-Barre General Radio & Elec. Co.
RHODE ISLAND

Providence Electronic Distributors, Inc.
Radio Shack Corporation

SOUTH CAROLINA

Columbia Hi-Fi Sound & Records Co.*
Southeastern Radio Parts

SOUTH DAKOTA

Rapid City Dakota Electronics
TENNESSEE

Chattanooga Curle Radio Supply
Columbia Randoiph & Williams¥
Knoxville Smith Electronics Supply Inc.t
Nashville Electra Distributing Co.*
Randolph & Ricet

TEXAS

Abilene R & R Electronics Co.
Amarillo R & R Electronics Co.
Austin Modern Electronics Co.
Service Electronic Supply

Bay City R. C. & L. F. Hall, Inc.
Baytown R. C. & L. F. Hali, Inc.
8eaumont R. C. & L. F. Hall, Inc.
Conroe R. C. & L. F. Hall, Inc.
Corpus Christi Modern Electronics Co.
Wicks Radio Equipment Co.t

Dallas All State Distributors, Inc.¥
Crabtree’s wholesale Radio & TV
Denison Denison Radio Supply
Freeport R. C. & L. F. Hall, Inc.
Galveston Electrotex

R.C. & L. F. Hall, Inc.

Houston Electrotex

Gilbert Co.

R. C. & L. F. Hall, Inc.

McAllen Rio Radio Supply Co.
Midland R & R Electronics Co.
Odessa R & R Electronics Co.
Pasadena R. C. & L. F. Hall, Inc.

San Angelo R & R Electronics Co.

San Antonio Modern Electronics Co.
Radio TV Parts Co.t

Sherman Electronics Supply Inc.
Texas City Electrotex

R. C. & L. F. Hall, Inc.

Wichita Falis R & R Electronics Co.
UTAH

_Salt Lake City Moore Radio Supplyt

VIRGINIA

Norfolk Southern Television Corp.f
Richmond Banner Electronics, Inc.t
Industrial Electronic Tube Corp.t
Roanoke Dixie Appiiance Co.t
WASHINGTON

Seattle Empire Electronic Supply Inc.
Northgate Cameras*

Pacific Electronic Sales Co., Inc.
Radio Products Sales Co., Inc.
Spokane E. M. Johnson Co.

Tacoma Branham Hi-Fi*

Sound Center*

WASHINGTON, D. C.

Elec. Wholesalers, inc.

Rucker Electronic Products Inc,
Arlington, Va., Key Electronics

Rucker Electronic Products Inc.
College Park, Md. Rucker Elec. Prod. InC.
Silver Spring, Md. Kenyon Etec. Corp.t
Rucker Electronic Products Inc.

Silver Spring Electronic Supply
WISCONSIN

Milwaukee Acme Radio Supply

West Allis Hi-Fi Salon*

WEST VIRGINIA

Beckley Chemcity Electronic Dist. Inc.
EXPORT:

Morhan Exporting Corp., New York, N. Y,
CANADA:

Atlas Radio Corp., Toronto, Ontario
*Hi-Fidelity Equipment Only

1Test Equipment Only

PACO
KITS BY

PACOTRONICS

For free illustrated PACO catalog write:
Paco Electronics, Dept. RE-12

70-31 84th Street, Glendale 27, N. Y,
A subsidiary of PACOTRONICS, INC.

By DEXTER S. BARTLETT

AUGUSTO RIGHI WAS A BRILLIANT ITAL-
ian basic physicist and educator who
sought facts for the sake of science
rather than publicity. This has resulted
in his being an unknown in this missile
age. Both myself and others have dil-
igently sought information on Righi
but, with the exception of short biog-
raphies, very little information can be
found in English. Yet, as a research
scientist and educator, he laid much of
the foundation for today’s electronics as
well as other physical sciences. As
Guglielmo Marconi was a student at
Bologna, while Righi was professor,
they became acquainted and Righi was
a great help to Marconi, both in encour-
agement and actual experimentation.

Augusto Righi (sometimes spelled
Richi or Rigi) was born in Bologna,
Italy, on Aug. 27, 1850. He attended the
Bologna University, where he received
his diploma. In 1873, he became profes-
sor at the Bologna Technical Institute,
later to become principal extraordinary
at Palermo University where he taught
up to the time of his death in 1920. He
received many honors and several
medals from universities in Italy and
elsewhere. In 1872, he was natural
science ambassador to the King of Italy.
In Rome, he published the results of
his theoretical experiments, in 250
scientific papers, embracing almost all
subjects in the realm of the physical.

Besides his Dbasic researches in
electromagnetic waves, he made two
practical econtributions to wireless with
his oscillator and detector, the basic
equipment used in Marconi’s first
experiments. It was remarked by a
veteran engineer that “before deseribing
methods Marconi devised by which he
realized his ambition, it is advisable to
refer to the work of those pioneers who
influenced Marconi in his early experi-
ments, and of whose work he had
knowledge: Maxwell, Hertz, Righi and
Branly.”

One disadvantage of Hertz’ radiator
lay in the fact that the sparks in a
short time oxidized the little knobs and
roughened their surfaces, resulting in
irregular action. Professor Righi over-
came this difficulty by partly enclosing
two metal spheres, A and B in the
sketch, in an oil-tight case, the inner
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hemispheres being immersed in petro-
leum with only a minute gap between
them. In a line with these spheres are
ranged two smaller spheres, C and D.
It is between A and B in the oil gap
that the oscillatory spark takes place,
the other two sparks serving merely to
charge the large spheres. This arrange-
ment not only produced a more constant
spark by preventing pitting electrodes
but greatly extended the range of wave-
lengths which it was possible to employ
in investigations of this character. The
dimensions of the oscillator could
thereby be reduced and the amplitude
of the oscillations increased greatly as
higher potentials could be reached
before the energy was released by dis-
charge. Righi obtained oscillations at
12 kme by using 8-millimeter spheres
for A and B.

He contributed a new “detector” by
cutting thin lines on the back of a
mirror, dividing the metallic surface
with a diamond point into narrow un-
connected strips. This provided a spark
distance much finer than could be
attained by a micrometer gap, as used
by Hertz, hence affording greater
sensitivity and greatly increasing the
distance. Hertz covered only a few
meters. The frog’s leg, to which we owe
the discovery of electric current, had
been previously tried by others but had
given even poorer results as a detector.

It is a strange coincidence that it
took at least 50 years for the electronic
industry to go back to centimeter waves.
Later researchers added antenna and
ground to their oscillators, lowering
their frequencies greatly and therefore
lengthening the wavelengths.

In his youth, Righi did a great deal
of research in the basic relationships
between mechanical, electrical and mag-
netic forces, endeavoring to prove them
all of one origin. In this he failed but,
considering the status of atomie physiecs
nearly a century ago, this was under-
standable. However, he did accomplish
much in extending Faraday’s research
on electric and magnetic forces.

Righi did extensive research on the
Kerr cell, which is now used in some
facsimile systems, and discovered the
rotation of the polarization plane with
different light frequencies. This in turn
led him to the discovery of the photo-
electric effect of various materials and
then on to work on ionized gases.

RADIO-ELECTRONICS
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Righi’s oscillator,

From 1915 to his death, he devoted
his researches to the theory of vrel-
ativity, being one of the few physicists
of that day who could understand Ein-
stein’s mathematics.

His principal scientific papers were:
“The Optics of Electric Oscillations,”
1897; “The Motion of Ions in the Elec-
tric Discharge,” 1903; “Telegraphy
without Wires” (in collaboration with
B. Dessau), 1903; “The Modern Theory
of Physical Phenomena,” 1904; “On the
Hypothesis of the Electrical Nature of
Matter,” 1907; “New Views of the
Intimate Structure of Matter,” 1910;
“Radiating Matter and Magnetic Rays,”
1910; “The New Physics,” 1911;
“Jonomagnetic Rotation,” 1915; “Elec-
tro-Atomic Phenomena under the Action
of Magnetism,” 1918. END

References:

Enciclopedia Italiana, 1936
Cyclopedia of Applied Electricity, 1911
Florian Cajori, History of Physics
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THE MOST FAMOUS LINE

’ OF TOWERS IN THE

WORLD ARE

=
1

cause of this feature.

—ROHN.

SEND THE HANDY COU-
PON INDICATING YOUR
NEEDS

ROHN

Name

For your needs and for ol allied tower accessories, contact your local
ROHN solesman or write direct for full information.

Here 2 fhe fsturec thaf make them the langec
eling and most accepted fower for felevision,
radio, industrial and communicationg ugeg:

@ ZIG-ZAG CONSTRUCTION—proven zig-1ag design means sturdiness
and dependability that is truly outstanding. Tower sections are com-
pletely assembled and electric welded throughout for maximum
strength and greater economy in erection.

© HOT DIPPED GALVANIZED AFTER FABRICATION—Entire tower sections
are completely zinc coated after fabrication for the finest outer pro-
tection possible. Being galvanized after fabrication means no un-
coated bolt holes, weld spots or seam to rust. All ROHN Towers last
far longer and have less maintenance than competitive towers be-

© HIGHEST QUALITY MATERIAL USED—only highest quality laboratory:
certified steel tubing is used (not pipe). Quality steel plus heavy
gauges combine to give far greater strength than competitive towers.

o COMPLETE LINE FOR WHATEVER YOUR NEEDS—Fully self-supporting
towers are available to 170 feet or lower; heavy duty guyed towers
available up to 500 feet. Whatever your needs, check ROHN.

© UNEXCELLED ENGINEERING—all ROHN Towers are engineered to meet
the most rigid requirements as outlined by all major communications
equipment manufacturers and electronic industry associations.

® UNIVERSAL ACCEPTANCE—Hundreds of thousands of Rohn Towers are
in use all over the world. They have withstood the “‘test of time”’ —
the only true test as to the superiority of a tower. So why settle for
less than the BEST? Insist on the largest selling tower in the world

Manufacturing

Firm

Company

Address

BOX 2000
PEORIA, ILLINOIS

ROHN Manufacturing Company —=
Box 2000

Peoria, lllinois '

Send me complete literature on the following ROHN Products: 1

[ TV Towers ] Amateur Towers ]

[J Communicotion Towers [ ROHN Accessories ]

|

1

J

|

|

NEVIN State -"

SUPER MAGNET SUPER SAVING!
Buy this Little Giant

250 POWER
TELESCOPE LENS KIT

Make your own high powered 6 ft.
tetescope! Kit contains 2" diam.,
75" focal length, ground and pol-

magnet. Experiment-
ers, hobbyists  will
find hundreds of uses
for this powerful 4 o0z.
Alnico permanent B°
gignet. LIFTS 5 1bs. @:

ished objective lens and necessary
eye pieces. Magnifies 50x to 250x.

Futl instructions.
.
ﬁ L] 4)

ITEM NO.

Speclal Bargain $2l95

(Shp. Chgs. 10c¢) {Shp, Chgs, 10c)

123
1167,
ltem Nu 86

AMAZING BLACK LIGHT

250-watt uitra-vio-
fet tight source.
Makes fluorescent
articles glow in the
dark. Fits any
tamp socket. For
experimenting, en-
tertaining, unusual
lighting effects.

Ship. wt. 2 1bs.
iTEM NO. 87

$3.45

(P, P. & Hdlg. Chgs. 35c)

HUDSON SPECIALTIES CO.. 160 W. 14th St.
,NLY.

Dept. RE 1261, New York 7

I am enclosing full remittance for items circled
below. (Be sure to include shipping charges.)

87 33 86 123

]

I

I

I

I NAME .iirrmrimnce coresansmsirasiossunnacsausier sasasssnrranasannannsnnes
| Please Print Cleariy

1

|

l

.

WATTHOUR METER

Leading makes—recondi-
tioned. ldeal for trailer parks.
100-110 volts. 60 cycles, 2-
wire A.C. 5 amp. Heavy metal
case 8%" x 6%” x 5". Easy
to install. Ship. wt. 14 lbs.

ITEM NO. 33 $4.50

NOW ONLY
(P.pP. & Hdlg. chgs. $1.25)
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HiFi
STEREO
COMPACT

EXTENSION SPEAKER

THIS AMAZING SPEAKER WiLL
BRING THE FINEST SOUND YOU
HAVE IN YOUR HOME TO ANY
ROOM YOU DESIRE.

Here is a speaker system ideal
for the home, office or even
industrial applications where
clear undistorted sound is re-
quired.

By simple connections to your
present sound source, such as
Hi Fi and stereo components,
consoles, TV, radio and public
address or intercom systems,
the ‘“‘compact” will produce
crystal clear sound with almost
no distortion, even at high
volume levels. Dimensions of
cabinet 5" x 7" x 10",

Y agc 1o

UNFINISHED

x 100% MONEY BACK GUARANTEE -
o |f you do not feel this is the finest dol-

@ lar value you have everreceived in the &
o high fidelity industry

NEWPORT MANUFACTURING CORP. RE
1823 E. 40th St., Cleveland 3, Ohio

Please send . Compact Systems

Name ——

Address —— —
Enclosed find

Check

Money Order

Please add 75¢ per unit to cover shipping

and handiing.
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What’s Your EQ

November
Solutions

A Current Problem

Both meters read the same current.
This is an example of the reciprocity
theorem, which states:

If an emf of any character located at one point
in a linear network produces a current at any other
point in the network, the same emf acting at the
second point will produce the same current at the
first point.

Impossible Voltages

The 30-uf electrolytic capacitor, con-
nected between the arm of the vertical
linearity control and chassis, was com-
pletely open. This evidently allowed
the vertical oscillator and output stage

to go into some kind of wild oscillation,
at or near the horizontal frequency (it
was never exactly traced out) which
accounted for the appearance of the
high negative voltage at the plate of
the output half of the 12BH7.

Black Box Brain Twister

The wires are crossed, from terminal
1 to 4 and from 2 to 3.

BLACK BOX
! 3
;{/ Eout
A _\i\,
e 4

LUITS
i

CRYSTAL DIODE MODULATOR

This crystal-diode modulator enables
you to modulate any rf signal up to
1,000 mc with a signal up to 5 me. Thus,
you can modulate a vhf or uhf rf signal
generator with a video signal tapped off
a TV receiver.

In this circuit, the modulating element
is a 1IN21-B point-contact crystal diode
connected beween the rf input and out-
put terminals. The signal is modulated
by superimposing the modulating volt-
age on the diode’s dc¢ bias. The modulat-
ing voltage must be much larger than
the rf signal. The modulating voltage
varies the diodes and thus produces an
amplitude-modulated output wave.

The resistance of the output load
resistor is determined by the input im-
pedance of the device connected to the
output terminals. Use 300 ohms for TV
receivers and as high as 1,000 ohms for
ordinary radios. The values of the rf
choke and capacitor depend on the fre-
quency of the rf signal. I use the values
shown on the diagram.

It is a good idea to check the diode
modulator on a set that is operating
perfectly before using it when aligning
a defective set. Listen to the signal on
the receiver and set the bias control
and adjust the modulating voltage for

www.americanradiohistorv.com

optimum performance. Record the set-
tings for future reference. You can use
a scope to check the modulation pattern
at the modulator output. Details on this
setup are in most radio and scope hand-
books.

The construction of the diode modula-
tor is shown in the photographs. The
metal case is 2% x 2 x 1% inches. Rf
is fed in through a single-conductor
mike connector and the modulating sig-
nal is fed in through the terminals on
top. Modulated rf comes out the ter-
minals on the other end.

The 1N21-B is a high-frequency point-
contact diode. It’ll probably come in a
lead wrapper or container. The large
end fits in a clip from a cartridge type
fuse holder. A terminal from an old

RFINPUT _IN2|-B  .00I5
AMCUB IR ¢

', —
MODULATED ¢ LOAD
RFC %mu OUTPUT SEE TEXT

a+

& é
3VBATT AUDIO INPUT

RADIO-ELECTRONICS
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octal socket fits over the other end.
When mounting the crystal, ground one
hand to the chassis. Otherwise, the diode
may be destroyed by a static discharge
from your body.—James A. Fred

CLOSE-UP TV LISTENING

One family discovered, to their hor-
ror, that when the earphone attach-
ment was in use, the TV’s speaker was
silent. The attachment—a present for
a hard-of-hearing grandmother—used
a circuit that opened the speaker’s
voice-coil eircuit. See circuit a in the
illustration.

A 7.5-ohm fusible resistor that I car-
ried in the tube caddy saved the day. It
restored speaker volume when con-
nected as at b. Circuit ¢ is an improve-
ment that allows independent control

PHONES

OUTPUT
TRANS
%l PHONES
a
BREAK &
INSERT RES
OUTPUT /
TRANS / S
%l 750
SEC PHONES
b
OUTPUT
TRANS .
SPKR > PHONE VOLUME |
VOLUME] |

1

of speaker and earphone volume.—FE .C.
Carlson END

[

50 Pears Aqo

In Gernsback Publications

sound, blending it to magnificent perfection.

A great symphony to record? With this superb insirument
you are a professional. Touch your stereo level controls —
feel that sensitive response. Dual V.U. Meters show precision
readings as you augment the strings, dininish the brass. The
richness of that low resonance is captured with your bass
boost. The strength and delicacy of every sound—now yours
to command.

Some larger libraries still have copies of Modern Elcctrics

on file for interested readcrs.
In December, 1911, Modern Electrics |

The Fessenden Interference Preventer,
by Eberhardt Rechtin.

Selenium and Its Extraordinary Char- |
acteristics, by Charles Proner.

Using Telephone Receivers Without De-
tectors. {

Radar in 1911, (forecast) by H. Gerns-
back.

A Variable Mercury Condenser.

Improved Transmitter for Wireless
Telephony.

An Inductance or Loading Coil, by R. S.
Crawford.

SUPERSGOPE

SOINY

For literature and name of nearest franchised dealer, write Superscope, Inc., Dept.T, Sun Valley, California.
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NEW SONY_Sterecorder300

HUGO GERNSBACK, Founder
wndelrn glectr_lcts.. : e ‘lggg |
ireless Association of America.
St e | 4 TRACK & 2 TRACK STEREOPHONIC RECORDER
Séionca & Invention = 1920
Practical Electrics 1921
amn, 2
adto-Cra
Sl?‘()rt_-\_ﬂave Craift 1930 i
elexisionpews 1931 Here, through your fingertips, you take complete control of  Four irack and 1wo irack,
stereo and monophonic,

recording and playback, the
SoNY STERECORDER 300 is
iruly the ultimate in tape
recorderengineering. $399.50,
complete with two dynamic
microphones, two extended
range stereo speakers all in
one portable case. For custom
mounting, $349.50.

Other world-famous Sony
tape recorders start as low as
$89.50.

The Tapeway to Stereo
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F.M. STEREO MULTIPLEX COILS W
o ET | TURS

Vi
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and

—<SH-
LONDYCTORS
T

| TUBES ARE OUTNUMBERED THIS MONTH
| by a wealth of interesting semiconduc-
| tors. There’s a reflex amplifier, uhf
units with a maximum frequency of
1,110 mc and some high-speed switching
transistors. On the tube side you’ll find
a group of horizontal deflection ampli-
fiers in Novar envelopes.

2N 1405, 2N 1406, 2N 1407
A group of uhf p-n-p transistors
made by gaseous diffusion. They are
intended for reliable operation in rf
applications in the vhf-uhf ranges.
] Maximum frequencies for these units
are 1,100 mc—2N1405; 750 me—
2N1406, and 650 me—2N1407. |

INPUT| CI

”

I 4
: TI
AC LINE 117 VOLTS
Sw

F.M. STEREO MULTIPLEX COILS
J. W. MILLER COMPANY 5317 So. Main St., Los Angeles 3, Calif,

BUILD THE EASIEST, QUICKEST

BEST HI-FI l

save V3 with “JZLH7 L KITS WAY TO CLEAN |
L LA SPLICES..

FIN CIRCLE .200"

PINS-
= EMTTER
2=BASE

\ 3 COLLECTOR
\' 4= CASE GROUND

\\ 2N1405,6,7
Maximum ratings for these Texas

Instruments transistors at 25°C arve:
e P i - Vcn 30
o 0 ® Vec 20
oS = Ves !
Model ST40 ) : IC (ma) 50
_ . | -~ Proter [ mw) 75
Electrical characteristies are:
e @ @ 2N1405  -06 07 L
) @ “’«qscr g- | hte (Vee=—6, 1c=2 ma, f=100 mc)
Model 5T96 ’v 10 10 7.5
) NF (Ves=—6, [e=2 ma, =200 mc, R,=
ST40 AMPLIFIER:: camaiiier™ ; . 75 ohms 5db 6db  7db
Kit $79.95 Wired $129.95 1 1) : No. 2778420 | 6GTS, 12675, 17GT5
ST96 TUNER FM/ 2™, Stereq tunce 1 . ‘ These RCA high-perveance single-

Kit $89.95 Wired $129.95 ended beam power tubes in a Novar

i . 2 &
® ‘ envelope are designed for use as horizon-
HO technicai experience is necessary. Each IB N GIRI_ TAPE tal deflection amplifiers in TV receivers.

EICO kit comes comple(}e Witm eadsy step- Except for heater ratings, the tubes are
by-step instructions and picture diagrams Try one vourself. . . o -
D alusive CIFETIME. guaranies for SPLICERS RN e . e {dentlcal electrically. The 6GT5 heater

is rated at 6.3 volts 1.2 amperes; the

service adjustment. instance. See how
Come in for a no-obligation demonstration. easily 1t handles . . . how quickly it splices. 12GT5, 12.6 volts at 600 ma; the
17GT5, 16.8 volts at 450 ma. The 12GTH

Did you notice the shape of the splice ?
and 17GT5 have a controlled warmup
time of 11 seconds.

|
|
So dramatic:lélﬁr different, yet so practiecal I
it prevents adhesive from forming on eritical
NOW AVAILABLE AT points of the recording mechanism.
The result: elimination of the most frequent l
wow or cause of wow or flutter—
”RAD’O cOO increases your listening pleasure. |
Once you've tried the TS4A splicer—you’ll
913 ARCH ST., PHILADELPHIA, PA. know why more tape recordists rely on GIBSON ‘
|
|

K3 @, 62
GIRL TAPE SPLICERS than any other type. 7
201 CALHOUN ST., TRENTON, N. J. ’ Model TS4A Standard—$8.50 List. Other n
i Gibson Girl Tape Splicers from $1.75 to $55.00. INTERNAL
219 LANDIS AVE., VINELAND, N. J. L2 Y D CONNECTION

Build your profits with Robins accessories. Write
for free catalog. Dept. RE12.

ROBINS INDUSTRIES CORP. Fiushing 56, N. Y.

1122 FRENCH ST., WILMINGTON, DEL. \

550 MARKLEY ST., NORRISTOWN, PA. 6GT5,12GT5,I7GTS
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Maximum ratings in horizontal deflec-
tion amplifier service:

Ve (boost plus de power supply) 770
(peak positive pulse) 6,500 |
{peak negative pulse) 1,500 |

I {peak ma) 550 {
{average ma) 175

G 2input (watts) 35

Pr (watts) 17.5

2N 1864

A hermetically sealed p-n-p germa-
nium miecro alloy diffused-base tran-
sistor designed for use as a vreflex
amplifier in broadcast receivers. It pro-
vides high gain at both audio and 455-
ke frequencies, eliminating the need for

PIN CIRCLE 200" |

2NI864

EMITTER\\ \COLLECTOR
ASE

an additional audio frequency amplifier
in portable radios.

Maximum ratings of the Philco
2N1864 are:
Ves 20
Vees 20
Ves 05
lc (ma) 50
Protsr (mw]) 60
2N706, -A, -B

A series of n-p-n silicon Planar tran- '
sistors designed for high-speed switch-
ing and high-frequency amplifier serv-
ice. The transistors are useful in
nanosecond switching circuits and hf
and vhf tuned amplifiers.

PIN CIRCLE .100"

2N706,-A -B
%\ \cOLLECTOR
EMITTER' NBase

Maximum ratings of these General
Instrument semiconductors are:

2N706 -706-B -706-A

Veso 25 25 25
Veso 3 5 5
chg ( I 0~O|‘| m

resistor from
base to emitter) 20 20 20
Piotar (mw) 300 300 300

2N511, -A, -B
This group of p-n-p alloy-junction
germanium transistors is designed for
high-power applications. With their
150-watt dissipation, they are especially
useful in high-power conversion, high-
current switching and audio amplifier
output stages.
Maximum ratings for these Texas
Instruments transistors at 25°C are:
lc (amps) 25
I (amps) 5
Piotar (watts) 150
Maximum voltage ratings are not
specified because exceeding breakdown
voltages will not permanently damage
(Continued on page 106)

DECEMBER, 1961

STEREO SYSTEM FOR

MILLION.-

AIRE: 4 SELECTIONS  Gentlemen’s Quarterly

magazine asked James Lyons, editor of The American
Record Guide (the oldest record review magazine in the
United States), to poll hi-fi authorities on which audio
components they would choose for the best possible
stereo system, without any regard for price.

Three writers in the audio field and one audio consul-
tant made up independent lists. The ideal systems they
projected. in the April, 1960 issuc of Gentlemen’s Quarterly
are suitable for discriminating millionaires —one of
the systems, using a professional tape machine, would

cost about $4000.

ACOUSTIC RESEARCH AR-3 loudspeakers

are included in three of the lists,* and these are moderate
in price. (There are many spcakcr systems that currently
sell for more than three times the AR-3’s $216.) AR
speakers were chosen entirely on account of their musically

natural quality.

Literature on Acoustic Research speaker systems is

available for the asking.

*In two cases alternates are also listed. For the complete component lists
see the April, 1960 -Gentlemen’s Quarterly, or write us.

ACOUSTIC RESEARCH, INC.

24 Thorndike Street

Cambrldge 41 Massachuse((s

THost I

NEEDLES!

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
replaccment for cvery 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-
preciate the service and you'll appreciate
the increase in business.

Write for Free 1961 Duotone

ré Needle Wall Chart and see
DUOTONE Distributor.

LA\ VI N

COMPANY. INC. KEYPORT, N.J.

www.americanradiohistorv.com

Something every

TAPE RECORDER OWNER

would like for Christmas

from

$7.95

MIXES 2
SOUND SOURCES

{1) Voice with rec-
ord or radio. (2)
2 Mics in different
places, (3)
ment with back-
ground music. No
technical knowl-
edge necessary.

volume control for each sound source.
236 to select

instru-

Built-in
Ask for free reference guide No.

proper ""Mini-Mix."

4 CHANNEL MIXERS

Add to the enjoyment and versatility of Recorders.
User can blend or fade out signals for professional
type recordings.

Monophonic type
permits  mixing up
to 4 sound sources
from TV, Radio,
Phonograph or Mi-
crophones to one in-
put of Recorder.
Stereo type pro-
vides for Stereo music accompaniment to narration
of home movies, etc.

@»

B, = lf

See your Hi-Fi specialist or write for name of
dealer nearest you.

N ® 5589 N. Elston Ave.
NN Bhiago 30, i,
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EXAMINE ANY OF THESE TESTERS

BEFORE vou suv::

SUPERIOR’S NEW MODEL 770-A

VOLT-OHM MILLIAMMETER |

FEATURES:

o Compact—measures 315" x 575" x 214",

o Uses 'Full View’' 27, accurate 850 Microampere
D’Arsonval type meter

» Housed in round-cornered, molded case.

SPECIFICATIONS:

6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/
3000 Volts.

6 D.C. VOLTAGE RANGES: 0-7.5/15/75/150/150/
1500 Volts.

2 RESISTANCE RANGES: 0-10,000 Ohms, 0-1 Megohm.
3 D.C. CURRENT RANGES: 0-15/150 Ma., 0-1.5 Amps.

3 DECIBEL RANGES: —6 db to + 18 db, + 14 db to
+ 38 db, + 34 db to + 58 db.

The Model 770-A comes complete with test leads and operating instructions.
Price is $15.85. Terms: $3.85 after 10 day trial then $4.00 monthly for 3 months.

Yes, we cffer to ship at our risk
one or more of the testers
described on these pages.

SUPERIOR’S NEW MODEL 79

SUPER-METER

WITH NEW 6" FULL VIEW METER

SPECIFICATIONS:
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500.
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000.
D.C. CURRENT: 0 to 1.5/15/150 Ma.
0to 1.5/15 Amperes.
RESISTANCE: 0 to 1,000/100,000 Ohms.
0 to 10 Megohms.
CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd.
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms
to 2.5 Megohms.
INDUCTANCE: .15 to 7 Henrles,
7 to 7.000 Henrfes.
DECIBELS: —6 to + 18, + 14 to + 38,
+ 34 to + 58.
The following components are all tested for
QUALITY at appropriate test potentials. Two
separate BAD-GOOD scales on the meter are
used for direct readings.
All Electrolytic Condensers from 1 MFD to
1000 MFD.
All Selentum Rectifiers. All Germanium Diodes.
All Silicon Rectifiers. All silicon Diodes.
Model 79 comes complete with operating instructions, test leads and carrying case.

SUPERIOR'S NEW MODEL 77

VACUUM TUBE VOLTMETER

WITH NEW 6” FULL VIEW METER

N—— Compare it to any peak-to-peak V.T.V.M.
made by any other manufacturer at any
price!

SPECIFICATIONS:

4 * DC VOLTS—0 to 3/15/75/150/300/
750/1500 volts at 11 megohms input
resistance.

* AC VOLTS (RMS)—0 to 3/15/75/150/
300/750/1500 volts.

¢ AC VOLTS (Peak to Peak)—0 to 8/40/
200/400/800,/2000 volts.

¢ ELECTRONIC OHMMETER—0 to

1000 ohms /10,000 ohms /100,000 ohms/

1 megohm /10 megohms /100 megohms/
1,000 megohms.

* DECIBELS—10 db to + 18 db, + 10 db
to + 38 db, + 30 db to + 58 db.

All based on 0 db = .006 watts (6 mw)
into a 500 chm line (1.73v).

o ZERO CENTER METER—For
discriminator alignment with full scale
range of 0 to 1.5/7.5/37.5/75/150/
375/750 volts at 11 megohms

input resistance.

Model 77 comes complete with operating instructions, probe and test leads and
Farrymg ctalx‘se. Price is 842.50. Terms: $12.50 after 10 day trial then $6.00 monthly
or 5> months.

Price is $38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months.

SUPERIOR’S NEW MODEL 80
6 INCH FULL-VIEW METER provides large easy-

to-read calibrations. No squinting or guessing. when
you use Model 80.

MIRRORED SCALE permits fine accurate measure-
ments where fractional readings are important.

SPECIFICATIONS:
7 D.C. YOLTAGE RANGES:
(At a sensitivity of 20.000 Ohms per Volt)
0 to 15/75/150/300/750/1500 /7500 Volts.
6 A.C. YOLTAGE RANGES:
(At a sensitivity of 5000 Ohms per Volt)
0 vo 15/75/156/300/750/1500 Volts.
3 RESISTANCE RANGES:
0 to 2,000/200.000 Ohms. 0-20 Megohms.
2 CAPACITY RANGES:
.00026 Mfd. to .3 Mfd., .05 Mfd. to 30 Mfd.
5 D.C. CURRENT RANGES:
0-75 Microamperes, 0 to 7.5/75/750 Milll-
amperes, 0 to 15 Amperes.
3 DECIBEL RANGES:
capacity measurements. Resistance —6 db to +18 db, +14 db to +38 db, +34 db
{an‘ges operate on self-contained bat- to +58 db.
eries.
Model 80 Allmeter comes complete with operating instructions, test leads and
portable carrying case. Price is $42.50. Terms: $12.50 after 10 day trial then $6.00
monthly for 5 months.

NOTE: The line cord is used only for

SUPERIOR’S NEW MODEL 70 UTILITY TESTER

uTiur
 TESTER  FREE
" Z2%) 64 page
£ condensed
course in

Profusely
3 illus-

trated.
Written in simple,
easv-to-understand
style.

B

o.v:.._vl __n“na
- o™

I By (o

DID YOU EVER?

FOR REPAIRING ALL ELECTRICAL APPLIANCES
MOTORS ~ AUTOMOBILES

As an electrical trouble shooter the Model 70:

e Will test Toasters, Irons. Broilers, Heating Pads, Clocks. Fans, Vacuum Cleaners, Refrigerators,
Lamps, Fluorescents, Switches, Thermostats, etc. e Measures A.C. and D.C. Voltages, A.C. and
D.C. Current, Resistances, Leakage, etc. e Incorporates a sensitive direct-reading resistance range
which will measure all resistances commonly used in electrical appliances, motors, etc. s Leakage
detecting circult will indlcate continuity from zero ohms to 5 megohms (5,000,000 ohms).

As an Automotlve Tester the Model 70 will test:

e Both 6 Volt and 12 Volt Storage Batteries o Generators e Starters e Distributors e Ignition Coils
» Regulators » Relays e Circuit Breakers e Cigarette Lighters o Stop Lights e Condensers e Direc-
tional Signal Systems ¢ All Lamps and Bulbs e Fuses o Heating Systems e Horns e Also will locate
poor grounds, breaks in wiring, poor connections, etc.

« Model 70 comes complete with 64 page book and test leads. Price is $15.85. Terms: $3.85 after 10
day trial then $4.00 monthly for 3 months.

D> Order merchandise by mail, including deposit or payment in full, then wait and write...wait ond write?

P> Purchase anything on time and sign a lengthy complex contract written in small difficult-to-read type?

P Purchase an item by mail or in a retail store then experience frustrating delay and red tape when you applied for o refund?

Obviously prompt shipment and attention to orders is an essential
requirement in our business...We ship at our risk!
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The simple order authorization included in this offer is glf you sign.We.ask only

CONTRACT TO SIGN

that you promise to pay for or return the goods we ship in good faith.

EXAMINE ANY ITEM YOU SELECT

CO-MAKERS

IN THE PRIVACY OF YOUR OWN HOME

Then if completely satisfied pay on the interest-free terms plainly specified.

EMPLOYER
NOTIFICATION

When we say interest-free we mean not one penn{' added for “interest’” for
“finance’’ for ‘“credit-checking’” or for ‘‘carrying ¢
tester is plainly marked in our ads—that is all you pay except for parcel past or

arges.”’ The net price of each

other transportation charges we may prepay.

SUPERIOR'S NEW MODEL 82A

MULTI-SOCKET TYPE

TUBE TESTER

SPECIFICATIONS:

Tests over 1000 tube types,

Tests OZ4 and other gas-filled
tubes.

Employs new 4” meter with
sealed alr-damping chamber re-
sulting In accurate vibrationless
readings.

Use of 22 sockets permits testing
all popular tube types.

Dual Scale meter permits testing
of low current tubes.

7 and 9 pin stralghteners
mounted on panel.

All sectlons of multi-~element
tubes tested simultaneously.

Model 82A comes housed in handsome, ¢ Ultra-sensitive leakage test cir-
portable case. cult will indicate leakage up to
Price is $36.50. Terms: $6.50 after 10 day 5 megohms.

trial then $6.00 monthly for 5 months.

SUPERIOR’S NEW MODEL Tw-11

stanparo professioNAL TPUJIBE TESTER

» Uses the new self-cleaning Lever Action
Switches for individual element testing.
Because all elements are numbered ac-
cording to pin-number in the RMA base
numbering system, the user can instantly
identify which element is under test.
+ Free-moving bullt-in roll chart provides
complete data for all tubes. All tube list-
ings printed in large-easy-to-read type.
- NOISE TEST: Phono-jack on front
panel for plugging in either phones or ex-
ternal amplifier will detect microphonic
tubes or noise due to faulty elements and
loose Internal connections.
- SEPARATE SCALE FOR LOW-CUR-
RENT TUBES —Previously. on emission
type tube testers. it has been standard
practice to use one scale for all tubes. As
a result, the calibration for low-current
types has been restricted to a small vor-
tion of the scale. The extra scale used here
greatly simplifies testing of low-current
types.
The Modei TW-11 comes housed In a handsome. portable. saddle-stitched Texon
é:ase. ‘Phrice Is $47.50. Terms: $11.50 after 10 day trial then $6.00 monthly for
montns.

SUPERIOR'S NEW MODEL 83A

C.R.T.TESTER

ALL BLACK AND WHITE TUBES
From 50 deeree to 110 degree types—
from 8” to 30” types.

ALL COLOR TUBES
Test ALL plcture tubes —in the carton
—out of the carton —in the set!

Model 83A provides separate filament op-
erating voltages for the older 6.3 types and
the newer 8.4 types.

Model 83A properly tests the red, green and
blue sections of color tubes individually—
for each section of a color tube contains its
own filament. plate, grid and cathode.
Model 83A will detect tubes which are ap-
parently good but require rejuvenation.
Such tubes will provide a picture seemingly
good but lacking in proper definition, con-
trast and focus.

Rejuvenation of picture tubes fs not simply
a matter of applying a high voltage to the
filament. Such voltages improperly apnlied
can strip the cathode of the oxide coating
essential for proper emission. The Model
83A applles a selective low voltage uni-
formly to assure increased life with no
danger of cathode damage.

Mode]l 83-A comes housed in handsome portable Saddle-stitched Texon case—
complete with socket for all black and white tubes and all color tubes. Price is
$38.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months.

Tests and Rejuvenates

ALL PICTURE TUBES

SUPERIOR'S NEwW MODEL 85
TRANS-CONDUCTANCE TYPE TUBE TEs I ER
« Employs latest improved TRANS-
CONDUCTANCE circult. Test tubes un-
der “dynamic’* (slmulated) operating
conditions. An in-phase signal is im-
pressed on the input section of a tube
and the resultant plate current chanee
is measured as a function of tube qual-
tty. This provides the most suitable
method of simulating the manner in
which tubes actually operate in radio, TV
receivers, amplifiers and other circuits.
Amplification factor, plate resistance and
cathode emission are all correlated in
one meter reading.
+ SYMBOL REFERENCES: Model 85 ¢m-
pnloys time-saving symbols (*, +, @. A.
a m;) in plafe o{ dlmcudlt-ta-remgnébelt-llet-
Ju—— ters previously used. Repeate: me-
— | studies proved to us that use of these
scientificallv selected symbols speeded up the element switching step. As the tube
manufacturers increase the release of new tube types, this time-saving feature
becomes necessary and advantaeeous.
« “FREE-POINT"” LEVER TYPE ELEMENT SWITCHH ASSEMBLY marked ac-
cording to RETMA basing, permits application of test voltages to any of the
elements of a tube.
« FREE FIVE (5) YEAR CHART DATA SERVICE, Revised up-to-date subsequent
charts will be mailed to all Model 85 purchasers at no charge for a period of five
years after date of purchase.
Model 85 comes complete, housed in a handsome portable cabinet with slip-on
gover.ul:rice s $52.50. Terms: $12.50 after 10 day trial then $8.00 monthly for
months.

SUPERIOR’S NEW MODEL TV-50A

_ GENOMETER
7 Signal Generators in One!

¥ R.F. Signal Generator for A.M.

» Avdio Frequency Generator
¥ Bar Generator

» Cross Hatch Generator

¥ Color Dot Pattern Generator
¥ Marker Generator

A_versatile all-inclusive GENERATOR
which provides ALL the outputs for
servicing:

A.M. Radio ¢ F.M. Radle ¢ Amplifiers
¢ Black and White TV ¢ Color TV

The Model TV-50A comes absolutely complete with shielded leads and operating
l}nstﬁructio&& Price is $47.50. Terms: $11.50 after 10 day trial then $6.00 monthly
or. 6 months.

SEND POSTCARD TODAY

» R.F. Signal Generator for F.M.

SUPERIOR’S NEW MODEL 88

TESTS ALL TRANSISTORS
AND TRANSISTOR RADIOS

; AS A TRANSISTOR RADIO
j,_. S e s TESTER

An R.F. Signal source. modulated
by an audio tone is injected into
the transistor receiver from the
antenna through the R.F. stage,
past the mixer into the I.F. Ampli-
fier and detector stages and on to
the audio amplifier. This Injected
signal is then followed and traced
through the receiver by means of
a built-in Hirgh Gain Transistor-
ized Signal Tracer until the cause
of trouble is located and pin-
pointed.

AS A TRANSISTOR TESTER
The Model 88 will test all transistors including NPN and PNP, silicon. germanium
and the new galllum arsinide types., without referring to characteristic data
sheets. The time-saving advantage of this technique is self-evident. A further
benefit of this service is that it will enable you to test new transistors as they
are released!

Model 88 comes housed in a handsome portable case. Complete with a set of
Clip-on Cables for Transistor Testing. an R.F. Diode Probe for R.F. & [.F. Trac~
ing: an Audio Probe for Amplifier Tracing and a Signal Iniector Cable. Comblete
—nothing else to buy! Price is $38.50. Terms: $8.50 after 10 day trial then $6.00
monthly for 5 months.

{NO POSTAGE
NECESSARY)

Try any of the instruments on this or the facing page for 10 days before you buy. If completely satisfied

then send down payment and pay balance as indicated on coupon. No interest or Finance Charges Added!
If not compietely satisfied return unit to us, no explanation necessary.

MOSS ELECTRONIC, INC., DEPT D-915 3849 TENTH AVENUE, NEW YORK 34, N.Y.

DECEMBER, 1961
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CONNECTED
TO CASE

2N5II,-A,-8

(Continued from page 101)
transistor characteristics if other max-
imum ratings are not exceeded.

Electrical characteristics at 25°C:
2NS1T -11-A -11-8
BVcio {lc = 5 ma, le = 0) 40 60 80
BVcto (1c = 500 ma,lc = 0) 30 40 45
BVees (|c = 300 mea, Vi = 0) 50 &0 65
BVeso {le = Sma, Ic = 0) 30 30 30

6HS8

A sharp-cutoff twin pentode of the
9-pin miniature type having a common
cathode, grid No. 1 and grid No. 2.
In addition G1 and G3 have separate
pin connections so either can be used
independently as a control electrode.
The 6HS8 is designed for use in age
amplifier, syne, and noise-limiting cir-
cuits of TV receivers. In such circuits,

H oH G3po
Pp2 Do
62 3 1gd]
12 @ s O
swieLp SHS8
one pentode performs the function of
combined sync separator and sync
clipper. The other unit serves as an age
amplifier.

Characteristics of the RCA 6HSS8 as
a class Al amplifier with both units
operating are:

Vi {each unit) 100 100
Ve (each unit) -0 0
Ve, 675 675
Ve adjusted for le 100 pa
lp (Each unit) [ma) — 2
lez (ma 7 4.4
Ik (ma) 7.1 8.5

2N960, -61, -62, -64, -65, -66
A string of p-n-p epitaxial switching
transistors designed by Motorola for
ultra-high-speed applications.
Maximum ratings are:

2N290 .61 .62 .64 .65 .46

Veu 15 12 12 15 12 12

Vee 15 12 12 15 12 12

Ves 25 2 I 25 2 |

Piotal (mw) 300 300 300 300 300 300
Electrical characteristics at 25°C:

hee {le=—10 ma, Vee=1 v)

{typical) 55 55 55 95 95 95

ton {nsecs) 35 35 35 35 35 35

tont 60 60 80 80 60 60

END

PIN CIRCLE 400"

*\ 2N960,1,2,4,5,6
! \ § OLLECTOR
EMITTER\ k\gASLE
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USING DEFECTIVE CRYSTALS

Many experimenters and amateurs
have either thrown away or stored in
the junkbox defective quartz crystals.
Very few take advantage of the fact
that crystals can usually be made to
oscillate by introducing a small amount
of regeneration.

If the crystal is merely inactive, it
will probably work by using this
scheme. If the erystal is cracked, the

-

0\

ng
o XTaL

i ]

fracture should be carefully broken
through and its edges flattened. Then
round the corners on a fine carborun-
dum stone. Be careful when using the
carborundum stone to avoid scratching
the crystal surface.

Experiments with dozens of crystals
have shown that the final shape and size
is unimportant. It is possible to get

| several good crystals from an inch-

square plate in this manner, although
not all crystals will oscillate on the
original frequency.

For 80-meter crystals, coil L1 in the
diagram may be 5 to 30 turns of No. 20
wire on a 1%-inch-diameter form.
About half the number of turns is right
for 40-meter crystals.—Alvin G. Sydnor

IMPROVING RECEIVER AND
AMPLIFIER PERFORMANCE

Many amplifiers and radio receivers
more than a year old can be improved
by tightening grounds and other con-
nections on the chassis.

In nearly every amplifier and re-
ceiver, dozens of bypass capacitors and
resistors are grounded to the chassis
by lugs and nut-and-bolt connections.
The connections between the lug and
chassis become oxidized in time, in-
creasing the resistance of the connec-
tion. In effect, this places resistors in
the circuit where they do not belong.

While the effect of such an added re-
sistor in series with a resistor would
ordinarily be negligible, it is another
matter in the case of a capacitor. The
cumulative effect of many such resistors
in series with a similar number of
capacitors will result in lowered sen-

www.americanradiohistorv.com

THIS
ONE

sitivity, instability, alignment shift and
other faults.

This effect can usually be eliminated
completely by tightening all screws
from the top of the chassis. Even when
screws are already tight, the slight
movement will erase oxidation.—War-
ren J. Smith

HANDY TOOL

A useful shop aid for extracting dust
or small components from cramped
locations is a piece of soft copper
tubing poked through a snug-fitting hole
in a wood spool. Grind the outside of the
spool down to make a tight fit in the

nozzle end of the hose on a vacuum
cleaner. It’s also useful for picking up
stray bits of solder or other metal parts
that have lodged in or around circuitry
and components.—Harry J. Miller

SOLDERING IRON ON STANDBY

Those who have to let a hot soldering
iron or pencil stand idle on the bench
for considerable periods of time should
put this trick to work. Plug the iron

into a variable isolation transformer
such as the Stancor IS-100 shown. The
transformer’s variable output lets the
iron stand idle at low heat, and lets
you quickly boost it back to full heat
the moment it’s needed. This reduces
tip oxidation and frequent cleaning
and tinning.—John A. Comstock END
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New Svivania Technique eliminates
erratic pin soldering

Picture tube callbacks due to “open-pin connections” dramatically reduced

The ‘‘old" conventional pin soldering method relied upon con- New Sylvania pin soldering technique extends solder far up into
tact between pin and wire only at their tips. the pins—provides maximum contact with the wire—assures low
electrical resistance and high mechanical strength.

What does the new Sylvania pin soldering technique mean to you? It means the
solution of a long-standing, industry-wide pin soldering problem. Callbacks will
be reduced —crimping and resoldering will be a thing of the past.

Thousands of service technicians have proven for themselves—in millions of service
calls—that Sylvania SILVER SCREEN 85 TV PICTURE TUBES are the surest
way to build a better business. You should, too. Electronic Tubes Division, Sylvania
Electric Products.Inc., 1740 Broadway, New York 19, N.'Y.

SYIVANIA

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS '

DECEMBER, 1961
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Sehoter

captures
magnificent
pipe organ
tone

ina

tiny
electronic
tube .

Here is magnificent Pipe Organ tone; tre-
mendous tonal color range; two 61-note pipe-
organ keyboards; hand-rubbed cabinetry in
the finish of your choice. Taken together they
comprise a superlative electronic instrument
comparable to organs selling for $2,500 to
$6,000.

Yet, when you assemble the Schober of your
choice, you save more than half the normal
cost and create a superb instrument to bring
the delightful gift of music to your family.

Work requiring knowledge and experience is
eliminated. All that remains is the pride and
pleasure of watching a fine musical instru-
ment take shape under your own hands. The
Schober organ you assemble will equal or sur-
pass any factory-built organ for quality, relia-
bility and circuitry.

The coupon brings you full details on how you
can start building the Schober of your choice
with an investment of as little as $18.95. In
addition, you may have an exciting 10" LP
record demonstrating Schober’s full range of
tones and voices. The $2 charge for the record
is refunded when you order your starting kit.
No salesman will call.

THE SCHOBER ORGAN

CORPORATION
Dept. RE-16, 43 West 61st St.
New York 23, N. Y.

THE SCHOBER ORGAN CORP.
E Dept. RE-16,

43 West 61 St.,N.Y. 23, N.Y.
[ Please send me FREE {full-color booklet
and other literature on the Schober organ.

O Please send me the Hi-Fi demonstration
record. 1 enclose $2 which is refundable
when 1 order my first kit.

name

address

city zone state

e ——— ==y

—— e . ——————— — t— — . o s s s o]
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NEW PRODUCTS

TUBE TESTER for all new tube types, all TV
and radio tubes. Model 648S (illus) has 23 sep-
arate heater voltages from 0.75 to 117.
Uses quick variable-sensitivity short test up to 2

- >l

megohms. Model 6584 for industrial, lab and
engineering applications makes heater continuity,
heater current, rectifier, Dynamic “Eye” tube and
grid-leakage tests on old and new tube types.—
Jackson FEleetrieal Instrument Co., 124 McDon-
ough St., Dayton, Qhio.

TV SWEEP CIRCUIT ANALYZER, model S117.
Uses signal injection plus direct component sub-
stitution for testing circuits with set turned on.
Checks horizontal oscillator, output, deflection
yoke, output transformer, and vertical deflection

yoke and second anode voltage. External circuit
measurements 0-300 and 0-1,000 volts de for
checking B-plus and boost volts; 0-300 and
0-1,000 volts peak to peak for checking sync
and oscillator outputs, 0-300 ma de lor check-
ing current through B-plus fuse.—Sencore Inc.,
426 Westgate Drive, Addison, Il

TRANSISTOR RADIO ANALYST, model 960.

Includes sig gen, power supply, vtvm, milliam-
meter, in-
Supplies

and out-of-circuit transistor
modulated audio and

tester.
unmodulated

signals. Separate low-impedance audio output
for signal injection into speaker voice coils.
117 volts, 5060 cycles ac.—B&K Mfg. Co.,
1801 W. Belle Plaine, Chicago, 11l

3” OSCILLOSCOPE. Kit model 10-21. Identical
vertical and horizontal amplifiers, frequency
response *2 db from 2 cycles to 200 ke, sensi-
tivity 0.25 volt rms/inch peak-to-peak deflection
at 1 ke with input impedance 10 meg shunted by
20 puf. Sweep gen 20 to 100,000 cycles in 4
ranges with automatie sync and retrace blank-
ing. 8RP1 C-R tube with neck shield to mini-
mize effects of extraneous field. Focus and

www.americanradiohistorv.com

astigmatism controls for sharp trace; power
supply fused for protection.—lleath Co., Benton
Harbor, Mich.

TUBE TESTER, wmodel 1100. Checks all tubes
including nuvistors, Compactrons, Novars, 10-pin
types; also battery tubes, auto radio hybrids,
voltage regulators, foreign, hi-fi, thyratrons and

industrial tubes. Tests for dynamic cathode
emission, shorts and leakage, grid leakage and
gas content.—Mercury Electronies Corp., 111
Roosevelt Ave., Mineola, N. Y.

IN-CIRCUIT CAPACITOR TESTER, wmodel IC-60.
Isolates troubles due to faulty capacitors without
disconnecting them. Clear readings on indicator
for all open or shorted capacitors, including

electrolytics. Open test provides open-circuit test
for capacitors low as 5 uf; short test shows
shorted capacitors with eircuit shunting resist-
ance as low as 10 ohms.—Precision Apparatus
Co., Inc., 70-31 84th St., Glendale 27, N. Y.
CAP-POT POTENTIOMETER, series 60M. Elec-
trical element in knob, which also serves as
moisture- and dustproof housing. Terminals
sealed, brought out through rear of mounting

bushing. Resistance range 10 to 10,000 ohms,
wirewound, rated % watt at 40°C. Linear taper.
Resistance tolerance 10¢,.—Clarostat Mfg. Co.,
Inc., Dover, N.H.

CAPACITORS, tubular sintered anode tanta-

RADIO-ELECTRONICS
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lum Model TAK-H operates at tempera-
tures from —55°C to +125°C at 70 volts with-
out voltage derating; TAK-C from —55°C to
+100°C at 85 wvolts; TAK from —55°C to
+485°C. TAK operates up to 125°C by derating
working voltage. All units withstand low-fre-
quency vibration tests to MIL-STB-202 and
high-frequency at 15G from 10 to 2,000 cycles
without intermittent contacts, opens, short cir-
cuits or mechanical damage.—General Instru.
ment  Capacitor Div., Orange Street, Darling-
ton, S.C.

SELENIUM RECTIFIERS with power capaci-
ties up to 250 va. Conduction-cooled, epoxy-
sealed, Half-wave, doubler and bridge con-
fizurations in single-phase or 3-phase circuits,

single package for up to 130-volts rms input,
current outputs to 10 amps dc.—Radio Recep-
tor €Co., Inc.. 240 Wythe Ave., Brooklyn 11,
N.Y.

MINIATURE TRANSIFORMERS. Weldable leads
for bhigh-reliability welded connections in hi-
density electronic assemblies. Gold-plated nickel-

|
4
iron alloy lead wire for superior weld Joints.—
Miccotran Co.. Inc.. 145 E, Mineola Ave., Valley
Stream, N. Y.
TRANSFORMER takes 11.6-volt rms, 3-phase
input. Output 11.6 volts rms 2-phase. Scott
transformer encased in hermetically sealed metal

LE

container. Leads terminated by 7-pin, hermeti-
cally sealed glass header.—Supreme Trans-
former Co., 3911 S. Michigan Ave., Chicago, Il

ELECTRONIC TUBE PROTECTOR model 250
eliminates initial damaging surge currents.

Wall or floor models, for equipment drawing
100 to 300 watts.—ATR Electronies, Inc., 300
E. 4 St, St. Paul 1, Minn.

ELECTRONIC CHEMICALS in 16.4-0z spray
cans. Sargent line features Red Insulator, tuner
cleaner, gear and parts cleaner. Degreaser, clear

Asmmi‘\ \
t;«sﬁ‘xg“" i F
LS
S

=

acrylic plastic, penetrating oil, squeak stopper,
enamels, lacquers, metallics, engine enamels.—
Sargent-Gerke Co., PO Box 1729, Indianapolis 6,
Ind.

SOLDERING IRON, Penline-120, for mainte-
nance, repair, lab use and kit building. 120-volt
unit has 30- and b50-watt integral tip-heater

DECEMBER, 1961

WESCON AND
ALCOA DESIGN
AWARD WINNERS

Please mention

Radio-Electronics |« aorisisn’ mentsns = mo

when answering ads

' CB BY KAAR!

Kaar's four “quality-engineered” units
now represent the most complete line of
CB equipment available.

The TR327B “D" Phone is the CB
enthusiast’s dream . . . with 23 tuneable
CB channels. Up to five transmit channels
— your choice of crystal controlled or
precision tuned receive channels.

The TR327 offers four crystal controlled
CB channels.

The TR327A adds Standard AM broadcast
Band for extra convenience and fun.

The TR330 Han D Phone is the compact,
fully-transistorized, portable unit that
completes the Kaar CB line. Now
available with 400 mw audio for
maximum “talk power."

KAAR ENGINEERING CORP.
2998 Middlefield Road, Palo Alto, Calif.
Please send more details about Kaar CB

Name______ —

Address_____

All Aluminized  BUY DIRECT

TV PICTURE TUBES "\ Aumimzes BUY OREC
o |20P4—$8.95 o |7BP4—$9.95 o 21AL/ATP4—$16.75
ALL TYPES AVAILABLE
These tubes are made from repro-

cessed glass. All materials including electron gun are
brand new.

=Sl PICTURE TUBE OUTLET SREES W ilte

Chicago

Splice Free (except 2200’)
15 day money-back guarantee

3+ 12+
1200’ 7" Acetate = ..$1.29 $1.17
1800° 7” acetate IR B &4 1.59
1800’ 77 mylar 5 1.99 1.95
24007 77 mytar 2.69 2.59
2400’ 7” tensilized mylar 2.99 2.95

10c For 24+ Lot Orders

wide variety of stock and shipped wlthn 24

Can Be Assorted. Add 15c¢ Postage Per Reel.

HI-FI COMPONENTS TAPE RECORDERS avall:\hl; from
ours.

for complete

2922 MILWAUKEE e Chi 18 i ist.”
HI-FI RECORDING TAPE R ST T

24+
99¢c |
103 | How o uBllsH
1.85 I F
2.49
2.90 1 Join our successful authors in a

complete and reliable publishing
You program: publicity, advertising,
handsome books. Speedy efficient

Write for free w!:_olesale catalogue. * WILL NOT service. Send for FREE manuscript

N e “hy | report & copy of Publish Your Book.

CARSTON FE o P, O BOOK CARLTON PRESS dept. R6M
84 Fifth Ave., New York 11, N. Y.

Heald's Micro-
wave an
Radar Labora-
tory Equip-
ment.

HEALD'S

ENGINEERING COLLEGE
Established 1863
Van Ness at Post, RE
San Francisco, Calif.

WwWwWWwW.americanradiohistorv.com

CTRONICS

Engineering-Technicians

Bachelor of Science Degree, 30 Months

Save Two Years' Time

[J Radio-Television Plus Color Technician (12 Months)
1 Electronics Engineering Technology (15 Months)
[1 Electronics Engineering (B.S. Degree)

[J Electrical Engineering (B.S. Degree)

[J Mechanical Engineering (8.5. Degree)

] Civil Engineering (8.S. Degree)

O Architecture (B.S. Degree)

Approved for Veterans
DAY AND EVENING CLASSES

Write for Catolog and Registration Application.
New Term Starting Soon.

Your Name

Address

City
State
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assemblies for maximum heat and fast tem-
perature recovery. 30-watt rating with 3/16- or
9/32-inch chisel tips; 50-watt with 34-inch
chisel tip.—General Electric Co., Schenectady 5,
N. Y.

MONITOR RECEIVERS, Models MR 30X and
MR 50X. Crystal-controlled split-channel instru-
ments for remote monitoring of two-way com-
munications. Supplied tuned to any predeter-

mined channel; optional channel selector for
selection of up to 4 channels. Built-in whip
antenna, external antenna connects when neces-
sary. 117 volts ac. MR 30X for 25 to 54 me,
MR 50X for 147 to 174 mc.—Hammarlund Mfg.
Co., 460 W. 34th St.,, New York, N. Y.

MINIATURE 2-WAY CB TRANSCEIVER
Personal Messenger. Battery-powered, contains
11 transistors and 4 diodes. Superhet receiver, rf

amplifier, 2-stage transmitter, moisture-resistant
speaker/microphone, socket type battery con-
tacts.—E. F. Johnson Co.. Waseca, Minn.

CB RADIO, model Hi-104. Range up to 25
miles, power consumption 5.5 amps on 12 volts
de, or 55 watts on 115 volts ac. Harness-type

gt
wiring, single erystal per channel for trans-
mitting and receiving.—Hallmark Instruments

Corp., 2215 Commerce St., Dallas, Tex.

MINIATURE CB RADIO, model CT-200. Tran-
sistor transmitter and receiver operate in pairs
or with existing mobile and base equipment.

“

N 3

Power from standard 9-voit dry batteries or
rechargeable nickel-cadmium batteries. Press-
to-talk switch and 8-section antenna.—Polytran
Industries, Inc., 1010 Howard Ave., San Mateo,
Calif.

9-TRANSISTOR CB TRANSCEIVER, model
GW-21, kit or assembled. Crystal-controlled
superhet receiver. Rf amplifier, squelch and noise
limiter, 1-uv sensitivity for 10 db S/N ratio.
Transmitter section; erystal-controlled oscillator,
driver stage and modulated rf output amplifier.
Maximum power input to final, 100 mw. For
use without license, or for licensed operation

110
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with class-D CB stations.—Heath Co.,

|

il

Benton

Harbor, Mich.
VIO, model 722. Full coverage 80-10-meter.
Anti-backlash  tuning, low-heat silicon-diode

doubler power supply, buffer-multiplier output

stage, slide-rule dial. Electron-coupled, series-
tuned, 13-inch air-core coil, temperature-
compensating capacitors. High L-C ratio reduces
drift.—EICO (Elecctronic Instrument Co. Inc.),
33-00 Northern Blvd., Long Island City, N. Y.

MULTIPLEXER ANTENNA. Frequency speci-
fied upon order, gamma-tuned 72-ohm 3-, 5- and

10-ohm built-in coax connector and Quick-rig
construction.—Taco, Box 38, Sherburne, N. Y.

TRANSISTOR MULTIPLEX ADAPTER, model
611. Converts conventional FM tuners or rve-
ceivers to stereo, ABCO contains 4 transistors;

separation 20 db from 30 to 15,000 cycles.—

ABC Electronies, Ine.. 611 Brookhaven Dr.,
Orlando, Fla.
MULTIPLE CRYSTAL ADAPTER, model

MX-400 for NC-400 general communications re-
ceiver. Allows selection of up to 50 crystal-
controlled channels, assures fixed channel re-

ception, TFactory-installed.—National
61 Sherman St., Melrose, Mass.

PA AMPLIVIER. model 7061. Hi-fi circuitry
throughout. Full-range controls with 20-20,000-
cycle response. 2 mike inputs with independent
volume controls, Circuits for mixing either or

Radio Co.,

E 3 o% .
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both mikes with phono input or tuner. Monitor
output feeds external amplifier. Rated output
17 watts—34 watts peak; mike gain 120 db,
phono 85 db; hum and noise level 65 db below
rated output, output impedances 4-8-16-500
ohms (70-volt line}.—Eric Electronic Corp,,
1823 Colorado Ave., Santa Monica, Calif.

ANTENNA BASE. model NTS-1. Swivel ball,
spring mount and all exposed metal fittings of
stainless steel. Light weight reduces flexing of
vehicle panel. Spring assembly features double

L.

capture design and reduced length.—New-Tronics
Division, 3456 Vega Ave., Cleveland, Ohio.
TV/FM BOOSTER-COUPLER, model TL-75.
4-set amplifier for signal amplification in fringe
locations. Requires no tuning. Screw type an-
tenna terminals eliminate special stripping of
transmission line. Isolation circuit prevents

interaction and interference between sets. 117
volts aec 60 cycles.—Lafayette Radio Electronics
Corp.. 165-08 Liberty Ave., Jamaica 33, N. Y.

BULK TAPE ERASER, model ME-77. Removes
unwanted signals from reels of magnetic tape

up to 7 inches in diameter, demagnetizes 14-
inch tape in seconds. Erases all tracks simul-
taneously. Model ME-99, professional size.—
Rohins Industries Corp., 36-27 Prince St.,
Flushing 54, N. Y.

TAPE RECORDER. model S505. 2-track re-
corder, Reverse-O-Matic 4-track which reverses

less steel; black knobs, meters and hardware.—
American Concertone Inec,, 9449 W, Jefferson
Bivd., Culver City, Calif.

TAPE RECORDER, Korting MT-136. 2-track
mono unit includes case, microphone, power cable,

RADIO-ELECTRONICS
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SPRAGUE
CERAMIC

THE Complete LINE THAT OFFERS
MORE THAN MERE “CAPACITY”

*“Rated” capacitance is not
enough . . . actual 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

That’s why the Sprague Ce-
ramic Line is varied and broad
—it includes capacitors with
electrical and mechanical char-
acteristics to 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.

CAPACITORS

as Capacitance Stability, Capac-
itance Tolerance, and Tem-
perature Coefficient of Capaci-
tance must be considered in re-
placement applications.

CERA-MITE® CAPACITORS

Tiny, tough, dependable. o Tempera{ure'-Compensa.ti.ng,,
Silvered flat-plate construction for aPphcauons requmnfg
for high by-pass efficiency, negative temperature coef-
high self-resonant frequency. ficient )
Available in the following _ NPO, for use w.here capaci-
types to meet specific require- tance change with tempera-
ments: ture is undesirable
o General Appliaftion, for by- o A, rated at 125 VAC

pass and coupling o Buffer, rated at 2000 wVDC
‘ ngb'-K’ for appllca(tin ons'rei: « Low-voltage, for by-pass and

et coupling in transistorized

mum capacitance values i
° Temperature-Stable, for circultry ¥

minimum capacitance o TV Yoke, rated at 3000 an

change with temperature 5000 WVDC

DOORKNOB
CAPACITORS

&k -
& wpo

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.

“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.

BUTTONHEAD
CAPACITORS

teg0

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-
tors for by-pass applica-
tions.

BULPLATE®
CAPACITORS %%%

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

SPRAGUE

THE MARK OF RELIABILITY
WORLD'S LARGEST CAPACITOR MANUFACTURER

DECEMBER, 1961
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VHF TUNERS
UHF TUNERS
UV COMBINATIONS*

*UV combinalion tuner
musi be of one pece con-
struction

ALL MAKES
X ONE PRICE
90 Day Warranty

995

Simply send us your defective tuner complete; include tubes, shield cover
and any damaged parts with model number and complaint.

Send for FREE Mailing Kit and complete details.

CASTLE

5710 N. Western Ave., Chicago 45, Hlinois

Pioneers in TV Tuner Overhauling

TV TUNER SERVICE, INC.
653 Palisade Ave., Cliffside Park, New Jersey

In Canada: 136 Main St., Toronto 13, Ontario

Fix Electric Appliances That

DON'T WORK

PAYS $3 TO $5 PER HOUR

P‘Rﬂ- BOOK tells about profitable spare-time or full
Ime business. 400 MILLION \ppllnucn now in use
People need them fixed. YOU make good money doing
it—right at home! Easy course trains you tor top earnings
At no extra charge you get Appliance Tester., Get FREE

Bml( FREE Sample Lesson! Mal! coupon now.
________________ =
I NATIONAL RADIO INSTITUTE. Appliance Division
Dept. FNI, washington 16, D.C. I
|Send Free Book, Free Appliance Repnirl
| Course lLesson.
| Name |
| Address |
I Cit Zone State I
e e i e T e e e e e e o

WE
WANT TO BUY
CERTAIN TYPES

OF
UNUSED TUBES
AND
ELECTRONIC EQUIPMENT

anny|||| ||

ORPOR ATION

$12 BROADWAY. NEW YORK 12, NEW YORK -  WaAlker 3-7000

OW..- Tomorrow and for years to come!

CITIZENS BAND
RADIO

« 8 Channels, crystal controlled
transmitter and receiver

e Tunable receiver for 22 channels

e Transmitter 1009, Class B

o
- v,%;"z’

y . e _
modulated ({[ ‘:”'" = g
e Adjustable squelch " v ey o
. s / 7
e Automatic noise limiter L RADIO CORPORATION S
* R, F. Power indicator ;3050 West 21st Street « Brooklyn 24, N. Y. \
° é Yeatr g_ua:a:‘:tiz Lo h " Please senh;j r:;eI c%m%eeteRindfprmation \
¢ tasy to instaii. ideal for home, on Mode adio. \
boat, car or business. Weighs ! :
only 9ibs. . . 434 x91, x111 " NAME._ =
s FCC Type accepted* . =
*in preference to only certification \ ADDRESS ———r /,
A
with 1 pair of s 50 L e
crystals, microphone 5
and power cables 7 o STATE'——:—, =4

112

L S
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diode connection cable and empty tape reel.
Tape-position indicator for forward and rewind
recording-level indicator: switchable input for
microphone and radio; separate bass and treble
controls : mixer pushbutton. Standard 110-120
volts ac, two speeds, response is 30~16,000
cycles at 3% ips and 30-20,000 cycles at 7!

ips: wow and flutter 0.2% at 7% ips. 0.35%,
at 3% ips.—Kiwherly Industries bLid., 346 W,
44th St., New York, N. Y

ALL-TRANSISTOR TAPE RECORDER. Single

control for record. Crystal

rewind, off, play,

mike, builtesin Alnico V dynamic speaker.
size-D and one 9-volt transistor battery.
Edmund Secientific Co., Barrington, N. J.

TAPE RECORDER DECK. Korting model 114.
4-track stereo unit. Separate heads for record,
playback, erase. Preamp equalizer for recording
and playback, allowing use with external power
amp only. For mono recording or playback, in-
ternal preamp equalizer may be bypassed to

use external preamp equalizer. Dubbing control
dubs previous recording simultaneously onto re-
cording track, produeing multiple-synchronized
recording. Response 10-15,000 cycles at 33; ips
30-20,000 cycles at 7% ips. Wow and flutter
less than 0.29, at 7% ips.—Kimberly Industrics,
Lud., 346 W. 44th St., New York, N. Y.

TAPE CARTRIDGE PLAYER. model 36. Sole-
noid-actuated start and stop operation. Remote
control operated manually or by external

switching electronies actuated by tone pulse or

tape contactor head. Standard head bracket for
3 heads. Full-, hal- or quarter-track heads.
Tape speeds of 1%, 3% and 7%. Model 37 same
with automatic cartridge lock-in reject mech-
anism for rapid handling of eartridzes.—Viking
of Minneapolis, Ine.., 9600 Aldrich Ave. So.
Minneapolis, Minn.

TURNTABLE~-ARM COMBINATION. 33-1/3-
rpm. Arm, walnut base, dust cover, cables, over-
hang adjustment device and needle force gauge.

Belt synchronous motor, 3.5-lb.
shock mountings from top
plate. Tone arm floats down to record if

dropped, damping mechanism disengaged when

from

drive
aluminum platter,

needle touches record.—Acoustic Research, Inc.,
24 Thorndike St., Cambridge 41, Mass.
AUDIO COMPRESSION AMPLIFIER Power

Gainer increases effective range of 2-way radio,
amplifies low-level sounds to level equal to low-

RADIO-ELECTRONICS
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frequency voice sounds. For base-station or
mobile applications.—Blenco, Electronic Engi-
neering Co., Wabash, Ind.

PORTABLE AMPLIFIER, model PA-273WX.
5 dual-purpose tubes and 12-inch speaker deliver
15 watts output. Wide-swing tremolo control

foot-operable. 3 separate accordion, guitar and
instrument output jacks. Tube complement:
1-12AX7, 1-12AU7, 2-7189, 1-6CA4.—Lafayette
Radio Electronies Corp., 165-08 Liberty Ave.,
Jamaiea 33, N. Y.

H1-FI HEADPIIONE JUNCTION ROX, model
T-5. Inputs for 2 sets of Stereophones. Separate

s
omg

« SRANERS ©

volume controls for left and right ears. Remote-
control volume level plus on-off speaker switch.—
Koss Eleetronies, Ine., 2227 W. 381st St., Mil-
waukee 8, Wis.

EARPHONES, Feather-Lite series. Plastic cone.
Lightweight, flexible headbands. Monaural types,
8 and 100 ohms; stereo, 16/16 ohms. Also with

boom-mounted mike, impedances 50, 100 and
200 ohms dynamic, 200 and 16,000 ohms mag-
netic. ceramic and crystal for high impedance.—
Permoflux Corp., 4101 San Fernando Rd., Glen-
dale 4, Calif.

AUDIO ADAPTER, model 373. Converts bind-
ing post, screw- or solder-type terminals on
stereo hi-fi amplifiers, tuner, speakers, record

05 r——

players and turntables to phono jack termina-
tions. 2-conductor long-handle phone jack con-
nected to 3-inch shielded cable.—Switcheraft,
Inec.. 5655 No. Elston Ave., Chicago 30, Il
HI-FI SPEAKER SYSTEM, DuK-60. 4 repro-
ducers and 2 crossover controls make up colum-
nar system. Jonovac tweeter covers 3,000 to

30,000 cycles; 8-inch speaker for mid-range
frequencies, 12- and 8-inch woofers for low
frequencies.—Dukane Corp., lonovac Div., St.
Charles, IIL

SPEAKER SYSTEMS AND CABINETS, Mark I
for medium- and low-level reproduction. Houses
8-inch speaker, l-inch voice coil. 8 ohms im-
Pedance. Cabinet 11 x 9% x 23 in. Response

DECEMBER, 1961

NEED
THIS . ..

FREE ..o
f ALL NEW 1962

BA CATAI.OG

nnuAI. CATALOG & | SAVE up TO
50% ON B-A
SELECTED

KITS

TOP VALUES
IN POWER
AND HAND

ToOLS

HI-FI AND
STEREO
SYSTEMS &
COMPONENTS

30 paces
OF BARGAINS
NOT IN ANY

OTHER CATALOG

S\NGE 4 1937
35¢Amua«m%

AN M IS S ST S S
_l BURSTEIN-APPLEBEE CO. Dept. RE

EBEE €CO. 1012-14 McGee St., Kansas City 6, Mo.
[ 8
mURSTEIN- -arr [ Rush me New 1962 B-A Catalog No. 621

NAME

RUSH COUPON

ADDRESS.

[
g ciry - _ STATE_

CONVERT TO COLOR TV

COLORDAI'TOR—A simple 10-
tube circuit and rotating color

ot
‘l
b-i
20!
1
rh

You bet we'd be. ... if we were
to tell you all about AUDION' s
‘Out of this World Hi Fi Values!

Write for audi:@q‘

free
25-E Oxford Road
_Comloq MassauEQUB New York

;ve 30% on 4-frack
Stereo Music on Tape!

wheel converts any size B & W
TV to receive compatible color

TV.

COLODAPTOR Easily at-
tached to any TV set, does not
affect normal operation, often
built from parts experimenters
have on band, BRILLIANT
COLOR! ONLY
Complete booklet—gives theory of opera- § 95
tion, all construction details, schematic,

and sample color filters.

Empty 3 in. plastic reels 7¢ ea. Essential Parts Kit—All Special Parts—Coils,
AR e Delay Line, Crystal, Color Filters
Up to 16" 17 and
SEND FOR OUR FREE | Sets— s‘ 9.95 Larger $20 95

- ¢ i Chassis, Motors Available
Tope Recorder/Blank/Precorded Tape Catalog Other Kits, Wired g
SAXITONE TAPE SALES COLORDAPTOR Heenie Park, Calit.
(Div. of Commissioned Electronics Co,, Inc.)
1776 Columbia Road Washington, D.C.
113
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45 to 13,000 cycles. Mark II has 12-in. coaxial
speaker with 6.3 o0z. Alnico V magnet, l-inch
voice coil, one-piece cone, 3-inch Alnico V PM
tweeter. Power rating 12 watts, impedance 8
ohms. Cabinet 14 x 11% x 283% in. Response
50 to 15,000 cycles.—Cabinct Acoustical Engineer-
ing Corp., Haledon, N, J,

THIN SPEAKER, Wafaire Bi-Phonic Coupler.
Large panel section vibrates as single piston.
Unbaffled, free unrestricted radiation on both

sides, produces double-sided, figure-8 radiation
pattern, adaptable to stereo. 30 cycles to beyvond
audible range. 18% x 21% x 33 inches.—Ad-
vanced Acoustics Co., 67 Factory Place, Cedar
Grove, N. J.

STEREO-EQUIPPED TUNER, model SCT-j.
Variable FM tuner has built-in Magic Module
stereo system. Receives composite stereo signal,

sends left and right signals through amplifiers
and speakers. Sidebands carefully preserved to
retain maximum stereo effect.—Karg Laboratories,
Inc., 162 Ely Ave, 8. Norwalk, Conn.
TAPERED HEAD, model 5QT17. 4-track stereo
record and playback head. Tapered profile sim-

plifies insertion of cartridge tape by eliminating
corners.—Michigan Magnetics, Inc., Vermontville,
Mich.

STEREO RECEIVER, model KW-60. Built-in

IRy

multiplex adapter. Tuning ranges: FM, 88-108
me; AM, 535-1605 ke. Sensitivity: FM, 2 uv/98
mc; AM, 40 uv/1000 ke. Tone control 50 cycles,
15 db, —14 db; 10 ke, +15 db, —17 db. OQutput
30 watts per channel. Multiplex stecreo circuit;
FM, AFC; whistle, rumble and scrateh filter:
stereo phone jack.—American Commercial Inc.,
212 Fifth Ave., New York 10, N. Y.

PHASE COORDINATOR checks balance and
phase relations of speaker output of stereo

fie ]

a

cOBONICS

sTER

IN PARIS

FROM 16 ™
FEBRUARY 1962

PORTE DE VERSAILLES

TO 20™

t INTERNATIONAL

EXHIBITION

OF ELECTRONIC
COMPONENTS

The greatest world meeting in the field of electronics

FEDERATION NATIONALE

; DES INDUSTRIES ELECTRONIQUES
§ 23, rue de Lubeck - PARIS-16° - Passy 01-16
114 RADIO-ELECTRONICS
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A precision engineered transceiver for Citizens Band
licensees seeking outstanding design and performance. Complete with 1 transmit crystal, 1 re-
Tunabie dual conversion superheterodyne receiver cov- . g
ering all 23 channels. Two crystal control receive posi- ceive crystal, Ly ScLeeramiREiD
tions. Push-to-talk operation. Three way power supply phone and coil cord._ .. $199.50
for 6/12 vdc and 115 vac. Five watts plate input. Certi-

fied tolerance *.005%. Size 5%” x 81%” x 9” deep.

Advancad engineering featured in the
Executive Model 100

® NEW crystal filter minimizes adjacent
channel interference. !

NEW built-in calibration circuit.

NEW Internationa! NR squelch.

NEW 12 position crystal control transmit
channei selector.

NEW front ‘panel microphone jack.

NEW provision for connecting external
speaker and S/meter.

International Crystal Mfg. Co., Inc.
18 North Lee, Oklahoma City, Okla.

FREE INTERNATIONAL'S Q"‘
1962 CATALOG o

Your buying guide for pre- .‘-I Rush FREE 1962 Catalog o
cision radio crystals and T v
quality electronic equip- & Name

ment. Complete data on 1962 CATALOCG Please print
International’'s  Citizens "‘b
Band transceivers and ,

accessories.
Send for it TDDAY!

Address.

City Zone State

0080080000 00000000.0000000000000008000000000

00 000080000000 OCIOIRNRRRIOGS
0000000006060 000000000000

INTERNATIONAL Crystal Mrunufucturing Co., Inc. ® 18 North Lee ® Oklahoma City, Okla.

DECEMBER, 1961 115
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GROVE CB SALE!!

Closing out our stock of CB kits. Nationally
advertised ot $39.95 up. Complete with power
supply, tubes, crystal, cabinet, coils, etc., less
mike. Kit sales final. Rush your order todayil!

[J 110 VOLT CB

TRANSCEIVER KITS sl 9-95

[J 12 VOLT CB

TRANSCEIVER KITS $22-95

1 6 VOLT CB

TRANSCEIVER KITS $22-95
|FAMOUS-MAKE COLLINEAR

[ ANTENNA (Reg. $49.95).... $24.95

B g 5I§§)~(Ifslynrntflfnémon?ahlllss)?c'eﬁtlc(alff;]) 811.99

o Slsgg)hzgearyl-tﬁl?yg so'i‘.ﬂﬁ.?n?rﬁ.m‘r?ﬁg) 311-99

[111-PC. MOBILE NOISE SUPPRESSION ss 99
KIT (Includes tunable Generator Filter) .
BODY MOUNT + 102"

Oorring OUNT * 102 whT T $6.99

O 100 ##.—RG 58U COAX CABLE 32.99

D 100 #.—RG 8U COAX CABLE. $7.99
{J JK RECEIVING CB CRYSTALS (.002¢

Tol.—Specify make, model & channel/‘)‘ 32-49
{JJK CB XMTG CRYSTALS (.002%)

(27MC Series—Specif ke, del

o ies. pecify make, model & s] 99
Lots of 3 or more, $1.89 ea.—6 or more, $1.79 ea.

Check items wanted. Return ad w/check or M.0O. In-
clude Postage. Excess returned. C.0.D. orders 509,
down (Note: Beam Antennas must be shipped rail-
way express collect)

GROVE ELECTRONIC SUPPLY COMPANY

4105 W. Belmont Ave., Chicago 41, IIl.

[0 Rush items checked
[ Send FREE 1962 catalog of GIANT CB VALUES

Namel L e e ———
(please print)

AdHress........cocoovuiviiie

EE v .. Zone_.. . State.

Asikiﬂy Namz For

GENUINE

your assurance
of brand name
quality

T
: nNO-

o novst

o““g}_n
“ESI‘ ev n‘ec“

A=

\\\“\\\\\\\\\\\\\\\\\\\\“\\\\

'S, 'eSto
:nunnw"'err';; al

f'{d pm’":‘:bl
!ol does'Je

o,,,' Fad;
oz, fcal,

//”II”””/”’I

1
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Electronic

Chemical new

formula EC-44

with each can of Lubricates, con

ELECTRONIC

|CHEMICAL ! ditions, cleans
products— ; & oll efectrical
15~ PLASTIC " " contacts. Eco-

|EXTENDER

nomical . .
® Push Button little does a Iof'
Assembly

® For Pin Point I - -
IAppllcahuns $ 50
es Not . an
Cause

Sharts Net To Servicemen.

ELECTRONIC CHEMICAL CORP.

Jersey City -4, N. I

813 .Communipaw Avenue

116

system. Direct-reading® meter clearly indicates
correct setting.—Stercosonies, Ine., 3943 46th
St., Long Island City 4, N. Y.
ELECTRONIC IGNITION SYSTEM
TS-14 for auto, truck, tractor, boat, bus or
race car. All-transistor system gives improved
acceleration, maximum high-speed performance,

model

constant engine timing, greater road horse-
power, smoother idling, longer spark plug life.
Installs in 20 minutes.—Bill Slep Co, PO Box
178, Ellenton, Fla,

All specifications are from
manufacturers’ data

NEW
ATURE

: OATALOQS o BOOKLETS « CHARTS

= o

Any or all of these catalogs, bulletins, or
periodicals are available 1o you on raquesf
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE YOID
AFTER SIX MONTHS.

EQUIPMENT CATALOG shows line of elec-
tronic kits. assembled items and separate com-
ponents. Hi-fi gear, test equipment, and educa-
tional kits are included. All items photographed,
with full description and specifications.—Heath-
kit, Benton Harbor, Mich.

ELECTRICAL WIRING DEVICES, lamps and
specialty products are illustrated in 96-page 2-
color catalog. Full information is given on over
1,500 items, including switches and receptacles,
transformer, extension and cord sets, fuses, ete.
Indexed to facilitate easy reference by contrac-
tors, architects, consulting engineers and dealers.
—Eagle Electric Manufacturing Co., Inec. 23-10
Bridge Plaza South, Long Island City 1, N.Y.

COMPONENT CATALOG 100 gives detailed
speeifications and prices for Centralab line of
controls, switches, ceramic capacitors, and pack-
aged circuits. Kits are also included.—Centralab
Electroniecs Div. of Globe-Union Ine., 900 E.
Keefe Ave., Milwaukee 1, Wis.

DC POWER SUPPLIES for all low-voltage de
applications are shown in a new 5-page booklet.
Included are photos of eight models, with spees
and applications.—Electro Products Labs, 4501
N. Ravenswood Ave., Chicago, Ill.

AUDIO ACCESSORIES are described in 12-
page Catalog A-40!. Audio mixers, miniature
transistor amplifier, 4-channel mixers, stereo and
monaural switches, speaker volume controls, in-
terconnecting cords, adapters and connectors are
among the 300 items listed.—Switcheraft, Inc.,
5555 N. Elston Ave., Chicago 30, IIl.

GLASS, PLASTIC AND CERAMIC CAPACI-
TORS are described in 16-page Bulletin 314-3.
Glass trimmer capacitors. operating from —55°C
to +125°C at 1,000 working volts de, available

www.americanradiohistorv.com

jn panel or printed circuit mount, are featured.
—Erie Electronics Div., Erie Resistor Corp., 644
West 12th St., Erie, Pa.

QUARTZ CRYSTALS for all uses are pre-
sented in illustrated catalog and price list 961.
This booklet includes diagrams of oscillator cir-
cuits, various types of crystals, such as low-
frequency, CB, amateur, plated and pressure
tvpe, as well as history and facts on their manu-
facture and use.—Texas Crystals, Dept. N, 1000
Crystal Drive, Fort Myers, Fla.

HIGH-BAND ADDITION SYSTEM featuring
automatic level control is presented in supple-
ment to Catalog F-1113. Accompanying sheets
illustrate a variety of bridging amplifiers.—
Entron, Inc. 4902 Lawrence St., Box 287, Blad-
ensburg, Md.

ELECTRIC PRODUCTS are presented in 400-
page illustrated Catalog FR-62. GC Electronics
line of chemicals, tools, hardware, plugs, jacks,
knobs, test equipment, CB supplies, antennas,
phono drives, stereo accessories and microphones
fully described—GC Electronics Co., Rockford,
I11.

PA AMPLIFIERS, TELEPHONE INTERCOM
SYSTEMS shown in two new catalogs. Photos,
deseriptions and specs of 10 amplifiers, systems
and accessories, as well as 15 intercom systems.
—Mark Simpson Mfg. Co. Inc., 439 Frelinghusen
Ave., Newark 12, N.J.

TB KNOB REFERENCE GUIDE lists more
than 3,500 TV set model numbers in single
chronological order, providing quick identifica-
tion of series of knobs required.—TV Develop-
ment Corp., 469 Jericho Turnpike, Mineola, N.Y.

MICROPHONE CATALOG No. 1000 gives
type, response, output, application and price of
each microphone in manufacturer’s new 400
series. Adjustable impedance and response are
also shown.—Turner Microphone Co., 909 17th
St. N.E., Cedar Rapids, Jowa.

BI-PHONIC COUPLER THIN SPEAKER
SYSTEM is described in a two-color catalog
sheet, with photographs and full specifications.
—Advanced Acoustics Co., 67 Factory Place,
Cedar Grove, N.J.

SERVICE PRODUCTS are listed in new hang-
ing wall Catalog C-457. Manufacturer's line of
radio, hi-i and TV capacitors are indexed for
easy reference to ratings and tvpes. 10c.—
Sprague Electric Co.,, North Adams, Mass.

ELECTRONIC PARTS AND EQUIPMENT
are shown in a 444-page catalog of over 60,000
items, including manufacturer’s line of electronic
kits and components, and sterec hi-fi equipment
of other leading makes. Other sections include
PA systems, amateur radio equipment, tape
recorders and TV components.—Allied Radie
Corp,. 100 N. Western Ave., Chicago 80, Ill.

ACOUSTIC SUSPENSION SPEAKERS are de-
seribed in this 8-page illustrated catalog. General
information and technical specifications in-
cluded.—Acoustic Research Inec.,, 24 Thorndike
St.. Cambridge 41, Mass.

STEREO HI-FI COMPONENTS of major man-
ufacturers featured in 340-page Catalog No. 620.
Also included are Citizens band equipment, radio
and TV components and other items for hobbyists
and experimenters.—Lafayette Radio Electronics
Corp., 165-08 Liberty Ave., Jamaica 33, N.Y.

PHONOGRAPH REFERENCE CHART lists
complete line of manufacturer’s cartridges—
stereo-mono, ceramic and crystal, indicating
which is used in every phonograph in use today.
Also listed are 1,777 record player models, show-
ing where Sonotone cartridges are used as orig-
inal equipment and where they may be used as
replacement.—Sonotone Corp., Elmsford, N.Y.

CAPACITORS AND RESISTORS are shown
in b6-page Industrial Catalog IDC-561. Sections
include electrolytic, paper, MIL-type, metallized-
paper, mica, ceramic and ac motor capacitors;
plate assemblies, filters and resistors.—Aerovox.
740 Belleville, New Bedford, Mass.

HI-FI COMPONENTS are described in 2
illustrated brochures. Complete specs given on all
current items, both assembled and in kit form.—
Harman-Kardon, Ames Court, Plainview, N.Y.

INDUSTRIAL ELECTRONICS Catalog No.
72. 496 pages of electronic parts, components
and equipment—meters, transistors, test equip-
ment, controls, capacitors, tools, hi-fi gear.

ete. Most items illustrated, with brief description.
—Newark Electronics Corp., 223 W. Madison St.,
Chicago 6, Il END

RADIO-ELECTRONICS
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RCA 17T172K

The symptom was no vertical deflection. I removed the
back of the set, thinking that a new output or oscillator tube
would restore normal operation, but they didn’t, and it was

172 6SN7-GT 6AQ5 vERT
VERT 0SC VERT  OUTPUT
Vii4-b  390ppuf 68K 100K .0022  oUTPUT TRANS
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HOLD

off to the shop. Voltage checks on the oscillator showed —0.5
volt on the oscillator grid instead of a normal —14 volts and
13 volts on the plate instead of 53. Resistance measurements
in grid and plate circuits showed nothing wrong. Continued

Send for &We&i
{-Volume Jobh-Training Set
on 7-Day FREE TRIAL!

Answers ALL Servicing Problems QUICKLY
Makes You Worth More On The Job!

Put money-making,

diagrams; 10,000 facts!

SEND NO MONEY ! Just mail coupon for 7-Volume TV-Radio Set on 7-Day
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set,
pay only $3 1n 7 days and $3 per month until $27.25 plus postage is paid.
Cash price only $24.95. Or return set at our expense in 7 days and owe
nothing. Either way, the FREE BOOK is
yours to keep. Offer limited, so act NOW!

“LEARNED MORE FROM THE
THAN FROM 5 YEARS WORK!"
‘‘Learned more from your first two
volumes than from S years work.'”
~—Guy Bliss, New York

*Swell set for either the service.
man or the beginner. Every service
bench should have one.''—Melvin
Masbruch, Jowa.

FREE DIAGRAM BOOK!

We'll send you this big book, '‘I50 Radio-
Television Picture Patterns and Diagrams Ex-
plained” ABSOLUTELY FREE just for examin-
ing Coyne’s 7-Volume Shop Library on T7-Day
FREE TRIAL! Shows how to cut servicing time
by reading pieture-patterns. plus schematic dia-
grams for many TV and radioc sets. Yours FREE
whether you keep the 7-Volume Set or not! Mail
coupon TODAY!

DECEMBER, 1961

time-saving TV-RADIO-ELECTRONICS
know-how at your fingertips—examine Coyne’s all-new 7-Volume
TV-RADIO-ELECTRONICS Reference Set for 7 days at our
expense! Shows you the way to easier TV-Radio repair—time
saving, practical working knowledge that helps you get the BIG
money! How to install, service and align ALL radio and TV sets, even
color-TV, UHF, FM and transistorized equipment. New photo-instruc-
tion shows you what makes equipment “tick”. No complicated math
or theory—just practical facts you can put to use immediately right
in the shop, or for ready reference at home. Over 3000 pages; 1200

trouble shooting took me into the vertical output stage and
the vertical linearity control, R214, in the output tube cath-
ode circuit. Replacing the control restored normal operation,
—Priestly Johnson

CAM-ANGLE METER

The model 27-14 cam-angle meter manufactured by Allen
Electric & Equipment Co. (Kalamazoo, Mich.) is used by
garages to set distributor points. The unit contains a 1N48
diode which is subjected to the primary-circuit ignition
pulses in its reverse direction. This diode is rated at 85 volts
inverse, but ignition pulses can run up to 300 volts and the
diode is frequently overvolted and may short out. If the
diode is found shorted, replace it with something that has
a higher inverse voltage rating, such as a Sarkes-Tarzian
F-6 rectifier.

If the meter will not come up to the set point when the dry
cell is a bit down, try reducing the size of the 390-ohm re-
sistor. Its value does not affect accuracy, and a smaller value
will allow the dry cell to be used longer. As long as the
meter can be brought to the set point, the instrument will
be accurate.—Charles Erwin Cohn

SIMPSON 260VOM

I recently loaned my meter to a hi-fi enthusiast who
wished to check out some of his amplifier equipment. In his
enthusiasm he misused the meter (he mentioned some vague
difficulty when he returned it). I found that all three re-
sistance ranges were dead. The trouble was an open resis-
tor, R-16. I concluded that the user had attempted to use
the meter as a voltmeter with the range switch in a resist-
ance position.

To repair the meter, first order a new resistor from the
manufacturer; it doesn’t pay to wind one. Assuming you
have a new resistor, your troubles have started. The resis-
tors are set in cavities in a plastie block with both top and
bottom leads feeding from the bottom of the cavity. If you
are a good mechanic and have plenty of time, you ecan

The First
Practical
TV-RADIO-
ELECTRONICS

P

rr7)

P

s 7]
—gariGons 11

R
o OOV

>

s Expert Right At Your Side!

VOL. 5—EVERYTHING ON TV
TROUBLESHOOTING! Covers .all
types of sets. 437 pages; illus-
trations, diagrams.

VOL. 6—TV CYCLOPEDIA! Quick
and concise answers to TV prob-
tems in alphabetical order, in-
cluding UHF, Color TV and
Transistors; 868 pages.

VOL. 7—TRANS!STOR CIRCUIT
HANDBOOK! Practical Reference
covering Transistor Applications;

Like Having An Electronic
VOL., 1-—EVERYTHING ON TV.
RADIO PRINCIPLES! 300 pages
of practical explanations; hun-
dreds of iflustrations.
VOL. 2—EVERYTHING ON TV.
RADIO-FM RECE!VERS; 403
pages; fully illustrated.
VOL. 3—EVERYTHING ON TV-
RADIO CIRCUITS! 336 pages;
hundreds of illustrations, circuit
diagrams.
VOL. 4—EVERYTHING ON SERV-
ICING INSTRUMENTS! How they
work, how to use them. 368 over 200 Circuit Diagrams; 410
pages; illustrated. pages. )

ALL 7 BDDKS HAVE BRIGHT, MODERN,

VINYL CLOTH WASHABLE COVERS

FREE BOOK—FREE TRIAL COUPON! |

: Educational Book Publishing Division :
g COYNE ELECTRICAL SCHOOL 1
3 1455 W. Congress Parkway, Dept. C1-RE, Chicago 7, lilinois =
? Yes! Send me COYNE'S 7-Volume Applied Practical TV-RADIO- §
ELECTRONICS Set for 7-Days FREE TRIAL per your offer. Include §
“Iatterns & Diagrams” book FREE! 8
Name Age :
: Address :
CitY e Zone ... State ... |
O Check here if you want Set sent C.0.D. Coyne pays postage on &
C.0.D. and cash orders. 7-Day Money-Back Guarantee. [ ]

. D an o e S SR G =D An =D wn _l
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“ONE DOLLAR’’ buys

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

BROOKS RADIO & TV CORP., 84 Vesey St., oest.», New York7, N.Y

DEDUCT 10%

15" PM SPEAKER

alnico #35 magnet . . .

1-4" PM SPEAKER

alnico 5 magnet . . .

1-3" PM SPEAKER
alnico #5 magnet . ,
1-3Y2" TWEETER
SPEAKER for HI-Fl .. ...

3-AUDIO OUTPUT TRANS-
FORMERS 50L6 type .

2-AUDIO OUTPUT TRANS-
FORMERS 50L6 push-pull . .

3-AUDIO OUTPUT TRANS-
FORMERS 6K6 or 6V6 type .
2-AUDIO OUTPUT TRANS-
FORMERS 6K6 push-pull . .

3-AUDIO OUTPUT TRANS-
FORMERS 3Q4, 3@5, 354 . .
10 —- CHOKE TRANSFORM-
ERS 75 @, 1 henry, 100ma .
5 — SETS SPEAKERS PLUGS

wired, long leads . .. .. ...

3 - I.F. COIL TRANSFORM-
ERS inost popular 456ke . . . .
3-1.F. COIL TRNSFRMRS
456ke transistor type 34x34"”
2 — G.E. #RTL 143 1.F. COIL
TRNSFRMRS 256Kc w/flange .
3 - I.F. COIL TRANSFORM-
ERS 10.7me for FM

3 - I.LF. COIL TRANSFORM-
ERS 262kc for Auto Radios . .
100’ - FINEST NYLON DIAL
CORD best size, .028 gauge .
4 - OVAL LOOP ANTENNAS
assorted popular slzes
3 - LOOPSTICK ANTENNAS
hl-gain, ferrite, adjustable . .

3 - VARIABLE CONDENS-
ERS superhet 420/162 mfd . .

3 — ASST. SIZES RADIO

]

1
1
1
1
1
1
1
1
1
1
1
1

*1

1
1
1
1

1
1

$
CHASSIS PANS drilted & plated 1

12 - RADIO OSCILLATOR
COILS standard 456ke
3 - Y2 MEG VOLUME CON-
TROLS with switch
5 — /2 MEG VOLUME CON-
TROLS tess switch . . ..

5 -1 MEG VOLUME CON-
TROLS 1ess switch .
5~ 50K VOLUME
TROLS tess switeh . ... ...
4 - ASST. 5 WATT WIRE-
WOUND CONTROLS
10 - ASSORTED VOLUME
CONTROLS tess switch . . ..
5 — ASS50RTED YOLUME
CONTROLS with switch

100 - VOLUME CONTROL
HEX NUTS fits 347 bushing . .
10 — SURE-GRIP  ALLIGA-
TOR CLIPS 2 plated
1 - GOLD GRILLE CLOTH
14”x147 or 127X187 ... ...
10 - SETS PHONO PLUGS
& PIN-JACKS RcA type .
2~—$2.50 SAPPHIRE NEE-
DLES good for 10,000 plays . .

20 — ASST. PILOT LIGHTS
#41, 48, 47, 51,

10 - PILOT LIGHT SOCK-
ETS bayonet type, wired . .

50 — ASSORTED TERMlNAL
STRIPS 1. 2. 3. 4 lugs ...
35 — ASST. RADIO KNOBS
screw and push-on types . . ., .
100 — ASSORTED KNOB
SET-SCREWS best sizes

25-ASSORTED RADIO DIAL
POINTERS popular types . .
25 ~ ASSORTED CLOCK
RADIO KNOBS in colors

50~ ACORN RADIO KNOBS

152” diameter, push-on

1
1
1

‘1

1

Il
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100 — ASSORTED /2 WATT
RESISTORS some in 59 tol.
70 - ASSORTED 1 WATT
RESISTORS some in 50% tol. .
35 — ASSORTED 2 WATT
RESISTORS some in 505 tol. .
50 — ASSORTED FUSES
popular sizes 3AG, 4AG, ete. . .
50 - ASSORTED TUBULAR
CONDENSERS 001 to .47
20 - ASS'TED WIREWOUND
RESISTORS 5, 10, 20 watt . .
20 — WIREWOUND  RESIS-
TORS 20 ohm, 10 watt .. ..
20 - WIREWOUND  RESIS-
TORS 50 ohm, 10 watt . ...
40 — ASST. PRECISION RE-
SISTORS in 1 percenters . .
35 ASS'TED DISC CERAM-
ICS most popular numbers . .
35 - DISC CERAMICS

SK mms . .. dea aakdha
25 - ASSORTED MICA
TRIMMER CONDENSERS .
CONDENS-

15 — TUBULAR

ERS .047-600v . .. .. ...
15 - TUBULAR CONDENS-
ERS .47-400v . ... ...
20 - TUBULAR CONDENS-
ERS .01-600v . .. ....

15 - TUBULAR CONDENS-
ERS .1-600v . ... ......
15 - TUBULAR CONDENS-
ERS .25-600v . .. .......
10 - HV CONDS. .007-1600v

3-ELECTROLYTIC CON-
DENSERS 50/30-150v
2-ELECTROLYTIC CON-
DENSERS s0/80/20-150v . .
10 — ASST. RADIO ELEC-
TROLYTIC CONDENSERS..
5 — ASST. TV ELECTROLYT-
IC CONDENSERS
2-ELECTROLYTIC CON-
DENSERS 40/40-450v o
3-ELECTROLYTIC CON-
DENSERS 16/16-450v . .
4-ELECTROLYTIC CON-
DENSERS s0-400v
30 - FP ELECTROLYTIC
COND. MOUNTING WAFERS
2-ELECTROLYTIC CON-
DENSERS 50/50-150v
5-ELECTROLYTIC CON-
DENSERS 25-50v . .,
5-ELECTROLYTIC CON-
DENSERS 100-s0v
50 — 100K V2 WATT RE-
SISTORS 1090, . ......
50 — 220K Y2 WATT RE-
SISTORS 109%  .......
50 — 470K V2 WATT RE-
SISTORS 10%
5 — DIODE CRYSTALS2-1N21
1-1N34, 1-1N60, 1-1N64 . . . .
4 — DIODE CRYSTALS1-1N34

1-1N60, 1-1N6€9, 1-IN82 .

3 — SELENIUM RECTIFIERS
2 - 65maand 1 - 75ma . . . . .
2 - SELENIUM RECTIFIERS
1 - 100ma and 1 - 25ma . . . .
2 - SELENIUM RECTIFIERS
1 - 75ma and 1 - 350ma . . .
2 — SELENIUM RECTIFIERS
1 - 65ma and 1 - 450ma . . .

100 ~ ASST. RUBBER FEET
FOR CABINETS in sets . . . .
20 — INSTRUMENT POINT-
ER KNOBS popular screw type

35 — ASSORTED SOCKETS
7 pin, 8 pln, 9 pin . . . .. ..
25 — ASSORTED PRINTED

CIRCUIT SOCKETSvest types
30 — ASST. TUBE SHIELDS

for 7 pin and 9 pin Tubes . . . .

3-ASST TOG SWITCHES

1
1
1
1

' *1

1
1
1
1

ON ANY ORDER OF $10 OR OVER
(ON THESE DOLLAR BUYS)

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

6ACT,
6J6,

XZAU7 12AX4, SOL

As much as $15 worth - Everything Brand New
and sold to you with a money back guarantee.

15 - ASST. ROTARY
SWITCHES regular value $15
1 - LB SPOOL ROSIN-CORE
SOLDER 40/60 . .

600 — ASST HARDWARE KIT
screws, nuts, washers, rivets, ete.
200 — ASST. SELF TAPPING
SCREWS :6, =8, ete. ..
200 - 6/32 SCREWS AND
200 - 6/32 HEX NUTS ....
8 — ASST. LUCITE CASES
hinged ecover, handy for parts . .
10 -6 ELECTRIC LINE
CORDS with plug
5 -TY CHEATER CORDS
with both plugs . .

4 - 50° SPOOLS HOOK UP
WIRE 4 different colors . . .
25’ — INSULATED SHIELDED
WIRE =20, braid, metal jackets

75'—MINIATURE ZIP CORD
2 conductor, 101 uses . . .
35'-TEST PROD WIRE
detuxe quality, red or black . .
50 - STRIPS ASSORTED
SPAGHETTI handy sizes, Ingths
100 - ASSORTED RUBBER
GROMMETS best sizes . . . .

50° — Hl - VOLTAGE WIRE
75 - BEST ZIP CORD #18

approved in brown or ivory
200 - BUSS WIRE = 20, tinned
200° - HOOK - UP WIRE

any color of your choice . . . . .
250 - ASST. SOLDERING
LUGS best types and sizes . .
300 — ASST. Y2 WATT RE-
SISTORS short leads . . . . .
50 - ASST. MOLDED CON-
DENSERS short leads . . . .
50 - ASST. MICA CON-
DENSERS some in 59% tol.
50 — ASST. CERAMIC CON-
DENSERS some in 59 tol. . .
35 - MICA CONDENSERS
20 - 5mmf and 15 - 25mmf . .
35 - MICA CONDENSERS
20 - 50mmf and 15 — 88mmf .
35 - MIiCA CONDENSERS
20 — 100mmf and 15 — 250mmf
35 - MICA CONDENSERS
20 — 470mmf and (5 — 6B0mmf
35 - MICA CONDENSERS
20 - 820mmf & 15 — 1000mmf
35 - MICA CONDENSERS
20 — 2200mmf & 15 ~ 2400mmr
35 - MICA CONDENSERS
20 — 3300mmf & 15 — 4700mmf
35 - MICA CONDENSERS
20 — 6800mm{, 15 — 10000mmf
35 ~ CERAMIC CONDENS-
ERS 20—5mm¢ and 15—10mmf .
35 - CERAMIC CONDENS-
ERS 20¢—25mmf and 15—47mmf
35 - CERAMIC CONDENS-
ERS 20—356mmf and 15—82mmf
35 - CERAMIC CONDENS-
ERS 20-100mmf & 15-158mmf
35 -~ CERAMIC CONDENS-
ERS 20-250mmf & 15—-470mmf
35 ~ CERAMIC CONDENS-
ERS 20-1000mmf & 15-1500mmf
35 — CERAMIC CONDENS-
ERS 20-2000mmf & 15-5000mmf

10 ~SYLVANIA 1AB5 TUBES

10 - ASSORTED RADIO &
TV TUBES

4-TUNGSOL 1U4 TUBES

also serves as a 1T4

3~ GENERAL ELECTRIC
35W4 TUBES

STANDARD BRAND TUBES
0za, 183, 1X2, SU4, 5Y3,
6AUS, GAX4, 6CBG, 6CGT,
6K6, BSN7, sus, 6X8,

12AT7,
Each

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

U

Plus a FREE SURPRISE PACKAGE

$15.00 TELEVISION PARTS
“*JACKPOT'' best buy ever .
1-$10 INDOOR TV ANTEN-
NA hl-gain, 3 section, tiltproof
100° — TWIN TV LEAD-IN
WIRE 300 ohm, heavy duty .
50’ — FLAT 4-CONDUCTOR
WIRE many purposes . .
20 — ASSORTED TV KNOBS
ESCUTCHEONS, 820 value .
15 - ASSORTED STANDARD
TUNER VHF STRIPS
6 —~ ASSORTED STANDARD
TUNER UHF STRIPS
1-70° FLYBACK TRANS-
FORMER inc! Schematlc Diagram
1-90° FLYBACK TRANS-
FORMER inc! Schematic Diagram
3-81 TODD 60° DEFLEC-
TION YOKES

25 — ASSORTED TV PEAK-
ING COILS all popular types
2 -RATIO DETECTOR
COILS 4.5mec or 10.7mec . .
2 — TV SOUND I. F. COILS
4.5mc or 21.25mc . . - - - - . -
2 - RCA SYNCHROGUIDE
COILS #205R1
2-SOUND DISCRIMINATOR
COILS 4a.5mec .. ......
2 - SOUND  DISCRIMINA-
TOR COILS i0.7me L

1 - TV VERTICAL OUTFUT
TRANSFORMER 10 to 1 ratlo
1 - 7TV VERTICAL OUTPUT
TRANSFORMER 16 to 1 ratlo

1 - VERTICAL BLOCKING
TRANSFORMER standard type

4 — TV ION TRAPS —an Tv's
4 — TV CENTERING RINGS

fits on back of deflection voke
15 — ASSORTED TV COILS
sync, peaking. width, ratio, ete
5 - TV CRT SOCKETS

207 leads

§~-TV HI- VOLT ANODE
LEADS complete with 20" leac

3 - TV CARTWHEEL CON-
DENSERS 20kv

2 - TY CARTWHEEL CON-
DENSERS 30kv

3 - HY RECTIFIER SOCK-
ETS for 1B3 Tube. mounted .

3 -~ HY RECTIFIER SOCK-
ETS for 1X2 Tube, mounted .
1-TY FOCALIZER

adjustable for any ohmage . . .

1-SILICON RECTIFIER
750ma. 5001V

2 - SILICON RECTIFIERS
500ma, 400PLV . . . . . . ...
3 - SILICON RECTIFIERS

350ma, 200P1V . . ., . ... ..
15 — ASST HANDY RADIO
& TV BRACKETS many uses
3 - TV ALIGNMENT TOOLS

Assortment # 1

3 =TV ALIGNMENT TOOLS

Assortment #2

3 - TV ALIGNMENT TOOLS

Assortment #3

3 - TY ALIGNMENT TOOLS
Assortment #4

3 — TV ALIGNMENT TOOLS

Assortment #5
3 — ASST SLIDE SWITCHES
3 - ROTARY SWITCHES

3 position dpdt.

1
1
1
1
1
1

1

™

1
1
1
1
1
1
1
1

EACH ALIGNMENT TOOL is
different & valued at over $1

HANDY WAY TO ORDER — Simply pencil mark items wanted (X in square is sufficient), enclose with money order or check.

You will receive a new copy of these offers for re-orders.

ON SMALL ORDERS — Include stamps for postage, excess refunded. LARGER ORDERS shipped express charges collect.
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loosen the resistor board and wiring, pull the board and
replace the resistor. However, there is an easier way:

1. Cut the top lead to the old R16 next to the resistor.

2. Twist off the bottom lead next to the resistor by hold-
ing it from the back of the panel with long-nose pliers
and carefully twisting R16 back and forth with
another pair of long-nose pliers at the top -of resistor.
Fish the lead which went to the bottom of R16 out of
the cavity and as far to the right (looking at rear of
meter) as possible,

Solder one side of the new R16 to the wire which went
to the top of the old resistor, leaving about 1 inch of
lead on it.

Lay the new R16 in the upper part of the outer cir-
cular groove which is under the cover plate that goes
over R23 and R24.

Connect the other side of the new R16 to the lead
which was fished from the bottom of the cavity, by
going around the right side of the molded plate. (Cover
the resistor lead with spaghetti.)

File the cover plate so that it will seat around the
resistor. This is important because the meter fits into
the case with very little clearance.—Art Bennett

ALLIED 83 YX 774

To prevent the right-channel signal from coupling to the
left channel, especially at low volume, install an additional
shield as shown.

The circuit diagram of the set reveals that R52, C38, C37
belong to the right-channel rumble filter and C12 is the left-
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channel coupling capacitor. Thus the right channel signal
couples through this capacitor to the left channel.

Installing the additional shield around these paits,
mounted on the same stud where the original top shield plate
is anchored, eliminated the coupling.—Themistocles Q. Sar-
miento

RCA 17-8-6022

Some of these sets develop a buzz which is heard at all
settings of the volume control. Sometimes the buzz is caused
by the lead which connects resistor R109 to the 200,000-ohm
tape on the volume control touching the control’s case. Slip
a piece of spaghetti over the lead, wrap a piece of tape
around it or simply dress the lead away from the control to
cure this trouble—Warren Roy END

O

WE BUY TECHNOTES

RADIO-ELECTRONICS wants Industrial Tech-
notes. These should cover equipment (including
closed-circuit television) actually used in indus-
trial work, or technotes on counters, controls and
other apparatus whose users are largely indus-
trial. Unillustrated Technotes pay $5; circuit dia-
grams raise the price to $9 and acceptable photos
are worth $7 each. Send your technotes from in-
dustry to Technotes Editor, RADIO-ELECTRON-
ICS, 154 W. 14th St., New York 11, N. Y.

0 0 A 0

DECEMBER, 19641}

‘Stancor. 7.

Synonym for
quality and
dependability
in coils and
transformers

It makes good sense for you to choose replace-
ment parts from the manufacturer who is the
world’s largest supplier of electronic transformers
to the original equipment market. The complete
Stancor line includes the unit you need, at the
fine performance level you expect. For quality
and dependability in transformers and coils,
always specify Stancor.

The Stancor TV Guide

gives you always up-to-date replacement infor-
mation — through regular mailings of loose-leaf
pages direct to you from Stancor. Register with
your distributor to get the Stancor TV Guide.

2

ELECTRONICS,INC.

formerly Chicago Standard Transformer Corporation

3501 WEST ADDISON STREET

CHICAGO 18, ILLINOIS

WWW.americanradiohistorv.com
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BECOME A RADIO TECHNICIAN B
FOR ONLY $26.95 ©\6§“ew
BUILD 20 RADIO | -/ &
GIRGI!ITS AT HOME | PH \EN.I’S
PROGRESSIVE RADIO §2;S9 R0
D : 26 = /I s 0

Reg. U.S.
Pat. Off.

“EDU-KIT"®

A__LL Guaranteed to
Work!

Complete Home
Radio Course

} NOISELESS CIRCUIT
Patent No. 2,970,276

| Kenneth Dollinger, Derry, N. H.

3 | (Assigned to Ratheon Co.)
e 12 Recei . . o . . . . N
o 3 Transmitters | The input and output switches are synced by arrive simultaneously, Since the differencing cir-
2 g:gz:: Hf;&;r I the square wave. In the position shown, the sig- cuit subtracts one voltage from the other, when
e Code Oscillator | nal plus noise generated in the amplifier passes the two noise signals arrive, they cancel and are
® S ave Gen-
Sa. I [ ——— e -
o Amplitier INPUT g&lTTPclﬂ! SIGNAL+ NOISE
2 No Kg:»:'loage of Radio Necessary " | SWITCH ‘I f SIGNAL
® No Additlonal Parts or Tools Neede: I y
® Excellent Background for TV SIGNAL gIFESIBTENCING I);IOI_‘QJ'E;ASS __w
‘ INPUT - {No
Set of Tools, Pliers-Cutters, N°|SE)
F R E E Tester, Soldering lIron,
Alignment Tool, Wrench Set.
LL] 1]
WHAT THE "EDU-KIT" OFERS YOU NOISE DELAY
The ‘‘Edu.KIt'’ offers vou an outstanding PRACTI-
CAL HOME RADIO COURSE at a rock-bottom price. | 5Q WAVE HETWORK
You will jearn radio theory, construction and servic-
Ing. You will learn how to bulld radios, using regular SWITCHING
schematics; how to solder and wire in a professional
manner; how to service and trouble-shoot radios. You GENERATOR
3)21'1 Ig:rr:“};m:em v;;olrkt wllt!é'punlihed metal c!;'assls l"ilsl
w  Printe rcu ChAassis. ou w
{:?{;‘sf“;efe'é{‘,fr':'e;é’{,,&fs?ﬂzs?i;lﬂg},{'gﬁ{? and osclls into a differencing or subtractive circuit. In the  eliminated. i u
z)esacrir]\“;:g;l ;;!‘gctlce”lcol;ieﬁdusz’iggl thell’rogx:lgssh‘e Code | other position, noise only is passed to the dif- The low-pass filter eliminates the square wave,
. u W u R er, er, - i ireui i i i 4 S i i
Code Oscillator, Signal Tracer, Square Wave Gonerator, | ferencing circuit. The noise is delayed slizhtly so whose frequency is much higher than that of the
Amplifier and Signal Injector circuits. and learn how | that both (noise plus signal) and (noise alone) signal.

to operate them. You will receive an excellent back-
ground for TV. In brief., you will receive a hasic edu-

cation in Electronics and Radio, worth m|any times the DIGITAL TO ANALOG

small price you pay, only $26.95 compiete.

A ROGRESSIVE THE KIT FOR | CONVERTER
CHING METHOD EVERYONE

., The Progressive Radio| You do not need the Patent Neo. 2,970,308
'dEdu;Kw‘l b lgle foﬁ;noist slldz‘htest bacl‘(groun(l 'nm 1 George S. Siringfellow and Erwin J. Emkjer, San
educational radio n | radio or science. e . - £

the world. and is univer- | ‘‘Edu-Kit’’ is used by i if. i rral D, ics Corp.
sally accepted as the stand- | young and old, sfclv.v:mls Diego, Calif (Ass'g':gml l;;.?en:ra Jdeics £
ard” in the field of elec- | nnd _clubs, by Armed an Diego)

tronics  training, The | Forces Personnel and Vet- o s :
‘'Edu-Kit'’ uses the mod- | erans Administration for In binary ar]thmehc'~0n]y,powe"5, of 2 are
erm educational orinciple | tralnlng and rehabilita- | used: 1, 2, 4, 8 . . , This device receives binary Vi
of ‘‘Learn Y Du(ng.”’tlon H H & H -
You begin by building a | : | information corresponding to a given number,
simple radio. Gradually, One of the most lmpor- and delivers a voltage equal to the sum. Each ° va
in a progressive manner, | tant aspects of the ‘‘Edu- s .
and at Your own rate. you | Kit’" 1s the Consuitation of the binary stages is labeled e, 2e, 4e and
congtruct more ad|vanlcted %ervicelwhlch we ‘provld?- so_on. Only three stages are shown.
multi-tube radio circuits. e welcome students to 3 " 5 . q - =
earn more advanced the- | send us their problems, Bln,aly _lnf'nma,tlon from a _comp_uter 91 tape e
g ;mlk techniques, Fnd &hethertre‘laltcd tofany ot machine is fed in, each digit going simulta-
e a es- e materia. covere: n |
slonal radlo techniclan. | the *‘Bdu-Kit'* course, or neously to the corresponding stage. For example,
;,;‘5“ circuits operate ogjenc:)untere\;l in other ex- if the number is 5, stages e and 4e will be
r reguiar -] D eriences n t e] 0] 1 ini ory
e auiar r e i the :::reglzdedl,. stage 2e ;?tmalm;]g o!’fv_tEacth em;lmzed =
34 ellvers a v age rom 1its ransiormer
m '
THE "EDU-KIT" IS COMPLETE | secondary, which is specially wound to generate r
You will recelve all parts and instructions necessary the proper voltage. All secondaries are similarly ° v4
10 build 20 different radio and electronic circults, each poled
guaranteed to operate. Our kits contain tubes, tube N s . : . o
suckelz.l lvn{l?b e, de]ectrolyuci tmlca. cetramlc n{\d Each stage contains a pair of switching ¢ 2 < | VOLTS
aper electric condensers, resistors, tie strips, colls, g i . N e
Rardware. tublng, punched metal chassis, Instruction t anSlsFms’ ‘suc_h as Vl’ va. Normally, _0(_:ld AC 8 out
Manuals. hook-up wln-eh, su].lte.-,lselem“m rectifiers, numbered transistors are blocked by a positive
volume_ controls, switches. etc. In addition. you re- 3 d i ¥
eSivel [Brntean Clamat . Ste s BhadiItion JyolFre. base vtoltdage. Also, even numberedltransxstms i
Clreult Chassty, special tube sockets, hardware and conduct due to a negative b?ise vo tag?. E, a
nstructions. You also receive a useful set of toois, X i H ic
pllers, cutters, an allgnment tool, professional electric legrerence yqltage, is at g1 oun p(l)ttentla ° h V5
soldering iron, Wrench set, and self-powered, dynam- 0 energize a stage, bias voltages at the l
:cc¥a§é° ?:?)dd E}ectrontcl'os Testﬂ-.t:hep"Edu-Klte"cgol;o transistor bases are reversed. Therefore the
nelu: S . nstruc ns an € TOETessivi e . H
Oscillator. You will also recelve lessons for servicing odsi-numbered transistor of .such a stage |is H V6
“ilth sclhe Progressive S}lﬁn‘a‘lr"féaf{e‘; ?;“‘}d"‘%é’é"ims' driven to conduction and delivers the required
sive gnal Injector, a g e uide, ma N . a H q
teur License Tralning Book, and a Quiz Book. voltage from its transformer coil. At this time
parts, components, etc., of the ‘‘Edu-Kit’’ are the even-numbered transistor becomes an open e
1009, unconditionally guaranteed, brand new, care- itch
fully “selected, tested and matched. Everything Is switeh. . . .
yours to keep. The complete price of this practical In each stage, one transistor is conducting
home Radlo and Electronics course is only $28.95. at any time. Thus the same dc voltage, E, is at £
5 , E,
TROUBLE-SHOOTING LESSONS | all emitters and collectors. The transistors are O

activated by ac from the transformer.

You will learn to J. Stasaltls, 25 Poplar
tr%\;ble-sholot and servrice st.i,t Wetfrl;lury. Cmim.d,
radios, using the profes- | writes: . ave repaire
stonal Signal Tracer, the | several sets for my CONTROL CIRCUIT
and e Sdimamic iadis | The SEankie paente | | >
an e dynamie adio SR u-Kit’’ pal or N
and Electronics  Tester. | itself. I Jvas ready to Patent No. 2,970,247
e peinna) el | apend sudoji g sy Frank W. Hill, Moline, Iil. (Assigned to Gamewell
technlcal problems. | sent for your kit.'’ Co., Newton, Mass.)

FREE EXTRAS b1,2,3

& Set of Tools e Radio Book e Radio and Electronics
Tester o Eilectric Soldering lron e Pliers-Cutters
® Alignment Tool e Tester Instruction Book e MHi-Fi
Book e TV Book e Quiz Book Membership in
Radio-TV_Club: Consultation Service e FCC Amateur
License Training e Printed Circuitry e Certificate of
lerit o Valuable Discount Card e Wrench Set

INIO84

A weak signal to tube V controls heavy current
through the solenoid. The diodes are silicon
types 1N1084 rated at 500 ma. The tube is a

UNCONDITIONAL MONEY-BACK GUARANTEE

6005.
ORDER FROM AD—RECEIVE FREE BONUS The ac line is represexlxted by A, B', When A
RESISTOR AND CONDENSER KITS. WORTH $7.00 | §l?:ssorl‘:§2itév:'nd]°f)% cIl;ntt}e]r;t g?i(:iw:igtx::lmilfhnegz}:
O ‘‘Edu-Kit’' Postpaid. Enclosed full payment of tive, V blocks durin§ the other ha}f-cyc]e. Wit.h
526-95-' . | only half-wave power supplied to it the solenoid
I O ‘*Edu-Kit'’ C.0.D. | will pay $26.95 plus postage. N t fully energized
| B BEL.5% FREe additional information describing I ® Vx;’(;xen thye gridgg()eQ positive, V conducts when
fEdu-Kis. B ,
| I H7TVAC-60"L A goes positive. The path is through D3, the
eme | ‘ solenoid and V. Only under this condition full-
l Address. 6005 wave power flows through the solenoid to
| ————= . . I gg#ERglLAL energize it fully. END
N
| PROGRESSIVE "EDU-KITS'" INC. : I
| 1186 Broadway, Dept. 192G, Hewlett, N. Y. i | 5
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THE WOMEN COMPLAIN

New York—Of all complaints made
against service technicians by women,
two-thirds are attributed to lack of in-
terest and discourtesy, according to
Miss Willie Mae Rogers, director of
the Good Housekeeping Institute. This
statement was made at an Electronic
Industries Association conference and
reported by Home Furnishings Daily.

Miss Rogers gave six main items as
the leading complaints: inefficient serv-
ice; delay in getting a technician to
call; unavailability of parts; the “at-
titude” of the service technician; cost,
and broken appointments.

To eliminate these problems, five
things that every technician should be
taught were suggested—knowledge of
the product and how to repair it; neat-
ness; courtesy, responsibility for leav-
ing a house as it was found, and con-
fidence in the product.

CAPTIVE SERVICE—1988

The following item is pure fiction.
It is one man’s view of what captive
service and extended warrantees may
turn into. It is an item important to
every service technician.

THE CAPTOR SPEAKS

By T. F. SINCLAIR

MEMO

To: All LitHle Wonder Sales and Service Dealers
From: J. R. Hamilton, Vice President, Little Won-
der Service Co.

GENTLEMEN:

In light of some recent findings furnished
this office by the Garies Security Agency
it appears that our captive service policy is
in need of additional safeguards. The Garies
Agency reports that even though all service
literature and schematies for our Little
Wonder television receiver are distributed
only to authorized sales—service shops some
of this material is falling into the hands of
outsiders (independents). It is further
rumored that persons unknown are sur-
reptitiously supplying an underground net-
work of independents with the recent cir-
cuit modifications that we have been
emploving as a confusion tactic. The im-
mensity of this problem is evident. We may
be deprived of our advantage over the in-
dependent and be forced to compete with
him on a “may the best shop win” basis.
This must never be!

To regain our tenable position in the
servicing field I have presented a list of
suggested model changes and service pro-
cedures to the Little Wonder front office.
The proposals are outlined below:

1. All Little Wonder television receivers
shall be provided with a tamperproof cab-
inet. Access to the electronic circuitry will
be provided by a locked rear panel. Author-
ized Little Wonder service dealers will be
provided with one key and, to safeguard
its use will be required to post a $500 bond.
If this key is lost or is missing from a

DECEMBER, 196])
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LATEST RELEASES

BASIC MATHEMATICS, Norman H. Crowhurst, 4
volume ‘pictured-text’ course makes it easier than
ever before possible to learn all the math you will
need to know to speed your progress in eleetron-
ies. Here's what the CHARLESTON EVENING POST
say about “If the next volumes are anything llke
the first, then the series Is something that has
been necded for much too long a time.'' Treats all
the various branches of mathematies in one con-
tinuous development of mathematics. Thus arith-
metic., algebra, geometry, trigonometry, calculus
—heretofore considered unrelated in specialized
areas of mathematics are treated together at pro-
gressively rising levels. Available now—Volume I,
Arithmetic As An Outgrowth of Learning to
Count, $3.90. Volume I, Introducing Algebra,
Geometry, Trigonometry As Ways of Thinking in
Mathematics, $3.90. Volume 1II, Developing Alge-
bra, Geometry, Trigonometry, Calculus as Work-
ing Methods in Mathematics, $3.90. Volume 1V,
(available April 1962) Developing Algebra, Geom-
etry, Trigonometry, Calculus as Analytical Meth-
ods in Mathematics, $3.90.

BASIC RADIO, M. Tepper. 6 volume ‘pictured-text’
course enables you to understand the fundamen-
tals of radio communication. No previsus knowl-
edge of electricity is required—the course teaches
it. Basic Rudio will enable you to read schematics,
recognize circuits used in rgdio equipment, under-
stand electricity and magnetism, circuit compo-
nents, vacuum tubes, power supply, oscillators
and amplifiers and their use in radio receivers.
You are made thoroughly familiar with semi-con-
ductors and transistors; transmitters, antenna
and transmission lines. 6 vols., soft covers, $13.85;
6 vols., cloth, $14.85.

HOW TO AVOID LAWSUITS IN TV-RADIO-APPLI-
ANCE SALES & SERVICE, Leo Parker. ® When can
a4 Serviceman collect for repairs? ® When is a
service guarantee enforceable? ® When can a
serviceman demand cash payment’? ® \When does
a lien protect a serviceman? ® low can a knowi-
edge of contract law earn profits? ® How valid
are written contracts? ® What are the insurance
laws? ® These are just a few of the vital ques-
tions that are answered in this book written by
an experienced lawyer. It covers many situations
that you may face if you secll equipment, enter a
home to service it or receive eyuipment for serv-
icing in your shop. §283, $1.00.

FM STEREO MULTIPLEXING, Norman H. Crowhurst.
Covers the most timely, exciting area of audio.
Of great value to the service-technician, student
and anyone who intends to buy new FM stereo
eyuipment or convert his present system to FM
Stereo. It tells you how "M Stereo works. It shows
you and explains the typical receiver circuits in
the equipment available on the market. The infor-
mation on conversion of monaural I'M tuners into
stereo units is complete. It inciudes antenna in-
stallation, matching different adapters to different
tuners; matching adapters or tuner to a stereo
system. Several chapters are devoted to servicing,
alignment, performance checks and general
trouble-shooting procedures. #282, $1.50.

LET THE TOP AUTHORITIES HELP YOU
SUCCEED IN ELECTRONICS THROUGH

RIDER BOOKS

FAMOUS 'PICTURE-BOOK' COURSES ON
ELECTRICITY, ELECTRONICS, SERVOS

BASIC ELECTRICITY ® BASIC ELECTRONICS
® BASIC SYNCHROS & SERVO-MECHANISMS,
Van Valkenburgh, Nooger & Neville, Inc.

BASIC ELECTRICITY, 5 volume picture-book course
—civilian version of the extremely successful illus-
trated training course used by the U. S. Navy to
turn out trained technicians in record time.
. The discussions are so lucld that aimost any-
could learn, even by home study
NATIONAL SCIENCE TEACHERS ASSOCIATION, 5
vols., soft covers, $11.25; 5 vols., cloth, $12.75.
BASIC ELECTRONICS STANDARD 5 VOL. COURSE.
Available as heretofore. The 5-volume civilian ver-
sion of the U. S. Navy course, *., ., @ better and
quicker way to teach and learn . . .""—FT. GORDON
ROMBLER. Set of vols. I to V in soft c0\us, $11.25;
all 5 vols. in cloth binding, $12.75
BASIC ELECTRONICS VOLUME 6 ONLY. For the
great many tens of thousands who have completed
the 5-volume course, the 6th volume on semi-con-
ductors, transistors and FM is a book which you
should'own. *. , . highly recommended; the section
on transistors alone Is worth the price of admis-
sion.””—POPULAR ELECTRONICS. Soft cover, $2.90;
cloth, $3.95.

BASIC ELECTRONICS EXPANDED COURSE. The in-
tegrated expunded course consists of 6 volumes
including the 5 volume standard course, plus the
6th volume which expands into the areas of semi-
conductors, transistors, and frequency modula-
tion. Set of vols. I to VI, soft covers, $13.85:
6 vols., cloth, $14.85.

BASIC SYNCHROS & SERVOMECHANISMS. “ . . .
Lavish vse is made of illustrations . . . and the
accompanying text Is conclse and simply worded.””
LIBRARY JOURNAL. 2 vols., soft covers, $5.50; both
vols. in one cloth binding, $6.95.

TRANSISTORS

one

FUNDAMENTALS OF TRANSISTORS (2nd ed. rev.
& enlarged), Leonard M. Krugman, P. E. "Few

who are Interested in transistors con afford to be
without it.”" — WIRELESS ENGINEEk. $3.50; hard
cover, $4.50.

BASIC TRANSISTORS ‘‘Pictured-Text Course.'’ Alex.
Schure, Ph.D. ‘.. .readlly understandable with-
out an Instructor and sultuble for individual as well
as classroom study’'—PRODUCT ENGINEERING. Soft
cover, $3.95; cloth, $5.50.

PRINCIPLES OF TRANSISTOR CIRCUITS, S. W. Amos,
B.Sc., $3.90.

FUNDAMENTALS OF TRANSISTOR PHYSICS, 1. Gott-
lieb, B.S.,

INTERNATIONAL TRANSISTOR SUBSTITUTION
GUIDEBOOK (4500 direct substitutions), Keats
Pullen, Jr. “*Possible substitutions deemed ‘doubt-
ful’, that Is they work only in some cases, were
omitted . . . thus, substitution guide is o ‘safe’
gulde.”— INDUSTRIAL ELECTRONIC ENGINEERING &
MAINTENANCE, $1.50.

*all books soft cover unless noted

Visit your electronic parts distributor,book store, or order direct from publisher.
Free catalog of all Rider titles. Write Dept. REI12.

| SOHN F. RIDER PUBLISHER INC., 116 West 14th St. New York 11, N. Y.

a division of Hayden Pubiishing Company, Inc.
Canada: Chas. W. Pointon, Ltd., 66 Racine Rd., Rexdale, Ont.
Export: Acme Code Company, Inc., 630 9th Ave., N. Y. C.

MERCURY TV TUNER SERVICE

"Largest in the East”

VHF-UHF TUNERS

7 Months Warranty

Price Includes Labor & Minor Parts
TUBES & MAJOR PARTS

AT NET PRICES
When Shipping Tuner: Include Tubes,
Shields and Damaged Parts.

Give Model Number and State Complaint
PACK WELL AND INSURE

ALL MAKES
ONE PRICE!

$9.so

24 HOURS ON POPULAR TYPES
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—*“TAB"” XMAS! BARGAINS ¢ TUBES—

Six Months Guarantee!! No Rejects!
NEW & Used Gov't & Mfgrs. Surplus!

Orders 810 or wmore, Reeeiving typee only ppd, 48 slates

oAz .80|6BJ6 .69112AT6  .59|1851  1.00
oB2 .85/ 6BK7 .99(12AT7 .84{117Z6 1.10
oc3 69|6BL7  1.25/12aU6 .6p/4-65A 18,00
003 .35/6BN6 .98|12aU7  .89(2021 2/31
0za .59/6BQ6 1.19/12AX7 .79(3D23 3.8
1A7 .89 6BZ7 1.25/128A68 .65|717A 3/31
183 .78/6Ca 43/12BA7 99/4-125 28.60
1RS .78 6C5 69/12B06 .59(4-280 35 00
154 .18 6CB 0(12BE6 .59(4E27 7.0
1Ta .78 6C06 9'12BF6 .39/4PR60 29. 50
Send 25¢ for Cotalog!
1uae 3/51|6HE 3/$1|12BH7  .99(4X150G $15
1us .13/6J5 .52(128Y7 .98/4X25035.00
1X2A 1.99|8J6 .48/12BZ7 .99 4X500 38.00
3Q4 .68/8K8 .59(12¢U6 1.45/SBP1  12.00
3Qs .86 6KF 1.85|125SA7 .94/5BP4  7.50
3s4 .68 6L6 1.19/125G7 .89 35T 4.00
3va .83/654 .581125H7  .89/100T 7.00
SR4 .98 @s. .98/128J7  .75/316A 5/S1
Sus 99¢ 65 2SK7 .94(388A 3/%1
5v4 .80 6SBT 1.18/125Q7 .84/4168 4.00
Wanted Surplus Llectronics from schools & U
S5Y 58|6SC .89119BG 2.15|4507 42.00
GAB4 58|65G7 .79/19T8 1.161807 1.00
GACTY 70|8SH7 69/258Q6 1.39/866A  1.89
GAGT 89 65J7 g[25L6 891811 4.40
SANG 99| 6SK7 72| 28W. 717|812 3.00
BAK 6SL. .89|25Z5 .63|813 9.00
GALS 2/%1(65N7 2/%1/2526 751814 3.45
BAGS 65Q .74|EL34 3.49/8 2.75
BAS7  3.00 6SR7 .79 EL37  2.49/826 2.00
6ATE .49 eT8 8 31516 .eg0iaz298  8.00
uunlea 811, eu 813 and 304 TL tubul Toyr 238 Paid

8AU4 .10(6! L9838 7.00
GAUS 1.19 svscT .70 3$Yl BD 872A 3,50
6AUS .69/8w4a .79(3525 .63(1625 2/s1
6AX4 .79|8we .89{50AS .60(6146  4.00
GBAG6 .59|6X4 2/%$1|50BS .69|5879 o8
6BA7  1.00/6X5 .48/s0¢s .69/5881  2.70
6BDS6 .69/6Y6 .97/50L6 .69 6550 3.90
6BE6 59| TN7 .89|KT68 29 5654 1.00
6BG6  1.50|12ALS 5978 sasd 12,00
8BH .72/124Q5 .75/80 10/$1

TUBES WANTED! WE BUY! SELL & TRADE'

Factory
“TAB”,SILICON 750MA* DIODES 7255
NEWEST TYPE! LOW LEAKAGE
Cap. or Batty. Derate 20%

- <
/p1 s/ / R
v
7158 ’ 33/85 | "7o/f06 | {45/500 DC
10¢ 14c a¢ 29¢ &
Trms/piv | rms/piv | rms/piv | rmsipiv L
210/300 | 280/400 | 350/500 | 420/600 O
38¢ | T7so 3¢ A
rms/piv rms/piv. D
860/800 | 630/900 ]700/1000
87¢ 93¢ 31.10
Low Priced T300 Silicon Diodes
Rated 400piv/280rms@300Ma@100°C
36¢ each; 10 for $3.25: 25 for $7. 100 for $25

Diode order $10 shipped Post free

( GTD! Octal Silicon—5U4G—Tube Replacement l

1120Rms 1600 Piv 34, 2 for $7, 5 for S15

NEW BATTERY CHARGER BCé&12X
For 6 or 12 Volt Batteries
Trickle & Full Charge up to 10 amps

Charges 6 & 12 volt hatteries.
Ruilt ready to use BCB12X @.
RC612B up to 2 amps......._._

*'TAB'* FOR TRANSISTORS & DIODES!!!!
FULL LENGTH LEADS

Factory Tested & Guaranteed!

U.S.A. Mfgrdl

PNP Hi Power 15 amp

2N441, 2N277 $2.00, 10 for $18

2N442, 2N278 $3 @, 2N4a3 @ Sa4,

N174 @ s$4, mp. 2N155, 2N156,

2N255, 2N256, 2N307. stsa. TO3GH

65¢, @ 10 for $6, 100/550
2N123 PNP ¢45@ ..-......cooeeen 12 for $5., 100/537
2N292, 2N29'; NL“N ¢ab@. {12 for 5, 100/537
2N223 PNP S0¢, @ 12 for $9. 100 for $65
2N176/ 2N270/.65, 2N670/70¢

.75
2N67l’51. Kit PNP or NPN ¢39 @, 4 for $1
Round or Diamond Base Mica Mtg Klt e30@
Power Heat Sink Fins 80 Sq $1.39,
46. 48, 51,
268, 295,

147, 267 12 for S1,

100 for $6.

SILICON POWER DIODE STUDS*
Operation Up to 125°C Case Temp.

D.C. SOPiv 100 Piv 150 Piv | 200 Piv
Amp 3S5Rms 70 Rms | 105 Rms 146 Rms
2 .40 .50 .65 8s
3 .70 .95 1.15 1.35

.80 1.20 1.60 00
12 .95 1.75 2.40 3.35
25 2.15 2.90 3.45 4.30
35 2.60 3.50 4.45 5.30
7 4.45 5.75 7.30 8.75
240 6.90 10.00 12.75 16.60
D.C. 300Piv | 400 Piv 500 Piv | 600 Piv
AmP 210Rms 280 Rms | 350 Rms| 420 Rms
2 .00 1.25 1.65 2.00
3 1.60 1.95 2.25 2.65
6 2.50 3.40 4.50 6.45
12 4.25 5.45 8.15 11.75
25 | 5.45 7.15 FOR QUANTITY
35 | 7.1 .00 Export & User Prices
70 11.90 19 75 Write on Company
240 20.90 31.50 | Letterhead

*Derate 209 for Battery or Capacitive Load or
D.C. Blocking! *Stud mounted on Heat-sink.
RATINGS DIODE MOUNTED ON HEAT SINK
GENERAL PURPOSE—PNP—COMPUTER GRADE!
Use as Ampllﬁer—()scllhtor—HIFI RF, IF
Logic—Servoamp—Power Supply
Pulse ‘1}1Epll‘9er or High Currerg Switch

Vebh Approx 41
GP3C rated 300Mw cso@,pxo for $4, 100/$3S

GP10C rated one watt ¢75@, 10 for $6, 100/550
VARIABLE AUTOTRANSFORMER
‘‘SUPERIOR'' POWERSTAT TYPE 10

165 WATT O to 132V SPECIAL $6 each 2 for $10
2594, Dep. Prices

“TAB”
shown subject to change.

111-X Liperty St., N.Y. 6, N.Y

TWO BE6A's and FILAMENT SG
XFMR 10 Kv Insitd SPECIAL!

TERMS: Money Back Guaranteel
Our l7th year. $2 min. ordel

F.0.8. N.Y.C. Add shpg chargea
or for €.0.D.

Send 25¢
PHONE: RECTOR 2-6245
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Little Wonder service shop at any time,
forfeiture of the bond will result.

2. In the event that an extremely zealous
independent should force the access door,
a concealed microswitch will activate a
booby-trap circuit. Upon contaet with the
switch, a high-voltage capacitor will dis-
charge inside the picture tube and, activated
by an auxiliary grid network, the resultant
electron beam will cause the inscription
GUARANTEE VOID to be permanently
burned into the phosphor face of the tube.
Not only will this cause the independent
considerable embarrassment, but he will
also have to make good for a new picture
tube.

3. Finally, all requests for replacement
components must be accompanied by the
secret seal of Little Wonder service organ-
izations. Orders received without this seal
will be subject to suspicion and replace-
ments will be shipped to such customers
by way of Bora-Bora aboard the H.M.S.
Boondock.

It is hoped, that when adopted, these
stern measures will again place the serv-
icing of Little Wonder television receivers
where it belongs: in the shops of Little
Wonder dealers. Until then, remember our
creed: CAPTIVE SERVICE MEANS A
CAPTIVE BUCK.

ACTION IN WISCONSIN

Sheboygan County—Newspaper ad-
vertising was discussed at a recent
meeting of the TESA affiliate for this
area. The group decided to continue
running a weekly ad.

An interesting cooperative approach
to odd-ball parts was suggested. All
members would compile a list of such
parts on their shelves. Every shop has
a supply of parts that were popular at
one time but are gathering dust today.
From time to time every shop needs a
part for one of those older sets that is
difficult or impossible to get. With a
composite list of the stock of every
association technician, one member
could get a needed part from another.

Jefferson and Dodge County—A mem-
bership drive led off the fall meeting.
All service technicians in the area
were invited to attend a meeting at
Otto’s Inn in Watertown.

Milwaukee—As usual, Covic’s Amer-
wood hall was the meeting site. Tom
Bailey of the Electric Co. gave an in-
formative and humorous talk, illus-
trated with color slides, on interference
sources and problems encountered by
his department in their work as inter-
ference troubleshooters.

YOU GOTTA GET PAID

San Diego, Calif —A query from a
California State Electronics Association
member asked about the sale of prop-
erty that has had a lien placed on it for
service work. The following is the an-
swer given by the association’s legal
adviser. While this may not be exactly
the same in all states some similar
provision is usually applicable.

“A person who makes, alters or re-
pairs any article of personal property,
at the request of the owner, or legal
possessor of the property, has a lien on
the property for his reasonable charges
for the balance due for such work done
and materials furnished, and may re-
tain possession of the same until the

www americanradiohistorvy com

charges are paid.

“If the person entitled to the lien is
not paid the amount due within 10 days
after it has become due, the lien holder
may sell the property, or as much as
may be necessary to satisfy the lien and
costs of sale at public auction. He must
give at least 10 but not more than 20
days previous notice of such sale by
advertising in some newspaper pub-
lished in the county in which the prop-
erty is situated.

“The public notice must be published
in a newspaper of general circulation
to the public, not a trade publication,
and a complete description of the article
must be included in the notice. The lien
holder may bid on the article but any
money over the amount of the lien, plus
costs, must be returned to the owner.

“The portion of any lien in excess of
$200.00 for any work performed at the
request of any person other than the
holder of the legal title, shall be invalid,
unless prior to commencing any such
work, the person claiming such lien
shall give actual notice thereof in
writing either by personal service or by
registered letter addressed to the holder
of the legal title to such property, if

known.”—Modern Electronic Service
Dealer
RADIO FIX-UP DRIVE

UNDERWAY

Harrisburg, Pa.—A state-wide ‘“fix
your radio” program is being pushed
by the Federation of Television & Radio
Service Associations. The campaign is
aimed at putting all unused radios in
the customer’s home into working order.
Under the plan, conducted with the co-
operation of the State Civil Defense
Department, set owners are being urged
to have their radios put into operating
order and their radio dials marked for
the Conelrad frequencies.

TECHS READY FOR COLOR

Chicago, Ill. — Ralph Woertendyke,
new NATESA president, stated at the
national convention that the independ-
ent television service technician is pre-
pared, now, to service color TV. He
went on to say that these same tech-
nicians are also ready to handle FM
receiver service. Mr. Woertendyke ex-
plained that many of the major color
TV manufacturers have made available
to the independent technician the nec-
essary information to enable him to do
the servicing.

TECHNICIAN TRAINING

Louisiana—A completely new series
of courses has been added to the State
Radio & Television Technicians Board’s
list of available training for licensed
technicians under its extension training
program. Classes in color TV and
transistor service have been added to
the already established monochrome
courses. The interest of technicians in
acquiring more knowledge of circuitry
and service is evidenced by the large
response to the courses, which are held
in each area of the state. In some cases,
the number of classes doubled and quad-
rupled.—TESA-St. Louis News END

RADIO-ELECTRONICS
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GET THE INFORMATION YOU NEED TO
REACH THE TOP IN SERVICING

Profitable servicing is not a matter of “getting the
breaks.” The successful service technician has the
know-how to spot troubles fast—fix them quickly and
handle more jobs easily!

Stop envying money-making technicians — start
being one! You can have that same know-how and
earning power this easy way. The Gernsback Library
Technicians' Book Club gives you all the latest serv-
icing techniques, hints, shortcuts, rundowns on new
equipment you need to get and stay at the top of the
heap. It's so easy to join and so profitable to belong,
Start moving up the ladder today.

GET HELPFUL BOOKS LIKE THESE

at savingsupto 3 4%
All hooks handsomely cloth hound—

NEW SHORTCUTS TO TV SERVICING
By Leonard C. Lane

2 Volumes Re ularli/\ $9.90, Club Price only $6.50—You save
$3.40! Originally a home-study training course prepared by a
leading school, it sold for many times this low price. Offers
bench-tested methods for finding tricky front end, agc, if, sync,
audio, video and other troubles. Will help you earn more money
through surer, faster servicing.

HOW TO SERVICE TRANSISTOR RADIOS

AND PRINTED CIRCUITS
By Leonard C. Lane
2 Volumes Regularly $9.90, Club Price only $6.50-You save
$3.40! Another super value—this too was a complete home studg"
course. Takes the mystery out of theory, then digs into workbenc
servicing hints on troubleshooting, testing, alignment. Handy
reference section for lightning fast servicing.

FUNDAMENTALS OF SEMICONDUCTORS
By M. G. Scroggie
Regularly $4.60, Club price $3.25—You save $1.35! A precise and
thorough rundown on the theory and practical application of
every type of semiconductor imaginable. By a top authority.

TV TROUBLE ANALYSIS
By Harry Mileaf
Regularly $4.95, Now only $3.65—You save $1.30! Makes time
your partner. Speeds up troubleshooting by a new “theory of
trouble” approach, which shows how waveforms cause the
symptoms you see and hear. Read this and you'll be ready to
tackle any TV trouble!

INDUSTRIAL ELECTRONICS MADE EASY
By Tom Jaski

Regularly $5.95, Club price $4.35—You save $1.60! For the man
in or thinking of getting into industrial electronics. What and
where it is. How to get in it. An analysis of induction, dielectric,
microwave and supersonic generators—techniques for trans-
ducers, control systems and servos. A description of counters,
recorders and other readout and display devices. Techniques and
instruments used in industrial servicing.

DECEMBER, 1961

AL O SINIETHS M

SEND
~ NO
MONEY
NOW-—

Examine book
at our risk.

HIHETS

b

4

JOIN NOW

Stop “plugging along for peanuts.’” Take the first step to the big money
now. (Jjoin the G/L Technicians’ Book Club today! Here's how to get
started —

W Selec? one book from those listed here.

SEND NO MONEY NOW. Convince yourself that it's a real buy. If you
like it we'll bill you later. If not, send it back within 10 days and you
owe nothing.

we'll send you a new servicing book every three months on the same
no-risk inspection plan and at the same low club prices (plus a few
cents for postage and handling). If you prefer to save postage—send
remittance with order. The return privilege still goes.

You agree to accept only 4 books during your enroliment period—
no time limit. Take as long as you wish. You may cancel any time
after that.

New exciting titles are in work. — Have the books you need to get ahead
sent to your own home. Mail this coupon today.

BOOKS USED FOR PROFESSIONAL PURPDSES ARE TAX DEDUCTIBLE

ENROLL NOW IN THIS READ-FOR-PROFIT PROGRAM

GERNSBACK LIBRARY, INGC. DEPT. €121
154 WEST 14th ST., NEW YORK 11, N.Y.

Enreil me in the Technicians’ Book Club. Send me a book every
3 months for no-risk inspection. | agree to accept a minimum of
4 books during enrollment. Begin my enrollment with book
checked. (Select only one unless remittance accompanies order)

[0 How to Service Transistor Radios and Printed Circuits
—2 Vols. $6.50

[J Mew Shortcuts to TV Servicing—2 Vols. $6.50
O tndustrial Electronics Made Easy—$4.35

[0 Fundamentals of Semicomductors—$3.25

[J TN Trouble Analysis—$3.65

NAME =
please print
STREET.
CITY. ZONE STATE

[1 Remittance enclosed send book(s) postpaid

'n-s--‘.-----------
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Need some new drivers?
Doesn't everyone?

Well, right now is the time to get them

“Spotlight Specials”

Look for them at your

distributors and

SAVE!

and genuine VACO drivers at that! These are the
drivers with the world's most comfortable handle with rugged

blades of chrome vanadium steel
Every driver has a special, low
‘Spotlight Special” price—for

a limited time only!

— guaranteed not to break.

Only 5.69

Genuine Phillips Drivers 2. net

(=

Popular Size Round Blades

Hollow Shaft Nut Drivers ONIY se'a7ne5

TAPE REGORDER

HI-FI COMPONENTS
SLEEP LEARN KITS

Unusual Values MERITAPE
F&'gfa"o%z Low cost. high
quality recording
DR ESSNER tape, in boxes or cans.

to
SERVICE
CHARGES
and

RECORD
KEEPING

the
business-like

approach

For customer’s prices
on every replacement
part, plus flat rate and
hourly service charge
data, regional and
national. Dave Rice’s
OFFICIAL PRICING
DIGEST, listing over
63.000 items. $2.50.
A AVAILABLE FROM YOUR DISTRIBUTOR W
If you want to op-
erate on a profes-
sional level, Dave
Rice’s OFFICIAL
ORDER BOOKS give
you {riplicate forms
for order, invoice,
and office records
..spaces for tubes,
parts, serial num-
bers, labor and tax
chargcs signatures,

etc. 75¢ per book,
$6.50 for dust-proof

box of 10. ) Z&S

ELECTRONIC PUBLISHING COMPANY, INC.
Chicago 6, Il

-y
'n_ﬁﬁa‘

i TV-Rap,,
smw(;o

/Z"\\_,
Kee 5 N e

orcm ORDER BOOK

133 N. Jefferson St.
124

1523RE Jericho Tpkc, New Hyde Park, N.Y. |

|
i

Reversible Screw Drivers  Only s1.19
ea. net
=
Only 5'69
ea. net

VACO PRODUCTS COMPANY

317 East Ontario Street, Chicago 11, Il1.
In Canada: Vaco-Lynn Products. Ltd. and Atlas Radio Corp

Components * Recorders ¢ Tapes
SHIPPED PROMPTLY at WHOLESALE PRICES

FREE Packaged Hi-Fi
LIST Low Quotes Air Mailed

A u D I o UNLIMITED 190-R Lexington Ave.

New York 16, N.Y.

T
"

(Y
.
s
"

TRANSFORMERS, edited by Alexander
Schure. John F. Rider Publisher Inc., 116
W. 14 St., New York 11, N.Y. 5V2x8"2 in.
82 pp. $2.

Begins with magnetic theory and
covers iron-core and air-core types. Sim-
ple math and examples show applica-
tions in amplifiers, power supplies and
control devices.

RAPID AUTO RADIO REPAIR, by G. War-
ren Heath. Howard W. Sams & Co., Inc,,
1726 E. 38 St., Indianapolis, Ind. 5%2 x
8V2 in. 158 pp. $2.95.

All types of auto sets are discussed:
FM, foreign, hybrid, printed-circuit.
Text and diagrams are keyed for speed
in servicing.

SOLAR CELL AND PHOTOCELL HAND-
BOOK. International Rectifier Corp., El

| Segundo, Calif. 6 x ¢ in. 112 pp. $2.

RADIO HANDBOOK

- the comprehensive

reference source
- a problem solver for

designers and
builders of radio
equipment

Gives simplified theory on practically every
phase of radio. Tells how to design, build,
and operate the latest standard types of
radio transmitting and receiving equipment.
More “How-To-Build” articles than any
book in the field.

All information is original, up-to-date, and
complete. 800 pages of data, clearly indexed,
between hard covers—the largest RADIO
HANDBOOK ever published.

!"4@% 4 g
$ 8 - 50 —at your distributor

*Ordar 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 &
T-ylo( Hillside. N. §. Export (exc. Canada}, order
from K. ). Snyder Co., 440 Park Ave. So., N.Y. 16.

www.americanradiohistorv.com

This book describes the cells and tells
how to use them. Contains elementary
radiation theory, and describes over 75

practical, easy-to-build projects.
TV RECEIVER SERVICING, (Vol. 1), by
E. A. W. Spreadbury. lliffe Books, Ltd.,

Dorset House, Stamford St., London, S.E.

1, England. SY2 x BY2 in. 364 pp. 25
shillings.
Author includes unusual problems

and topics: spot wobble, picture expand-
ers, protection against implosion, X-
rays, ete.

INTERNATIONAL DICTIONARY OF PHYS-

| ICS AND ELECTRONICS (2nd Edition).

Edited by Walter C. Michels, Rosalie C.
Hoyt and Joseph C. May. D. Van Nos-
trand Co., Inc., Princeton, N.J. 7V2 x
102 inches. 1355 pages. $27.85.

New edition is 350 pages larger than
the first, printed in 1956, covering a
large number of terms added by the
advance of science.

STEREOPHONIC SOUND (2nd Edition),
by Norman H. Crowhurst. John F. Rider
Publisher Inc.,, 116 W. 14 St., New York
11, N.Y. 5%2x8"2 in. 136 pp. $2.90.

Plain language, diagrams and photos
combine to tell the story of stereo for
the home listener. Covers FM, dise,
tape.

CROSSED-FIELD MICROWAVYE DEVICES.
Edited by E. Okress. Academic Press, 111
Fifth Ave., New York 3, N.Y. 6 x 9 in.,
Vol. 1. 648 pp. $22. Vol. 2. 520 pp. $18.

Many physicists have contributed to
these volumes, analyzing the devices,
working out basic theory and discussing
the problems. Vol. 1 deals with the prin-
cipal elements. Vol. 2 covers types,
analysis and developments in US,
France and Japan.

THE STORY OF ATOMIC ENERGY, by
Laura Fermi. Random House. 475 Madison
Ave., New York, N.Y. 6 x 8Y2 in. 178 pp.
$1.95.

Mrs. Fermi, widow of the renowned
physicist, has written an absorbing
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SCHOOL
DIRECTORY

LEARN

ELECTRONIC

ORGAN SERVICING

This new, high paying prohsslon can
now be learned easily in your spare
time.

* Complete Training — All Makes and
Models

*Scientific Teaching Aids Make
Learning Easy

* No Prior Knowledge of Electronics
Necessary

GET FULL DETAILS OR THIS
AMAZING COURSE

WRITE FOR FREE BOOKLET

NILES BRYANT SCHOOL

Dept. |, 3731 Srockton Bivd.

Sacramento 20, California

Option Electromcs
Mechanical,
Also in Liberal Arts

earned by

HOME STUDY

Resident Classes Also
Avallable if Deslred
pecify course fer

PACIFIC INTERNATIONAL
COLLEGE OF ARTS
& SCIENCES

Primarily a correspondence
ool

PACIFIC

INTERNATIONAL
cAs

schoo
Chartered 1935

5719-M Santa Monica Bivd. Hollywood 38, Calif.

twenty to one dividend . . .

that’s the return you ean receive from vour investment
in your ecollege education in engineering or business.
Faster advancement, t00. Important firms like Tri-State
College graduates . . return regularly to our eampus to
interview and employ seniors. Become an Electronics En-
gineer. Qualify fastér here.

Bachelor of Science Degree in 27 Months

in Electrical {(Eleetronics or Power major), Mechanieal,
Chemical,  Aeronautical, Civil Engineering IN 386

MONTHS B.S. in Business Administration (General Busi-
ness, Accounting. otor Transport Management majors).
For earnest, capable, mature studenis. Small classes.
More professional class hours. Beautiful campus. Well-
equipped labs, modemized bulldings new dorms. Year-
round operatmn Enter Jan., Mar., June, Sepi. Founded
1881 0@ J. G. McCarthy. Director Admissions, for
**Your Career in Engineering and Commerce’’

TRI-STATE COLLEGE

Catalog and

24121 College Ave.
Angola, Indiana

Increase Your Worth— Starting Today!

Don’t miss out another minute on opportunities
for bigger pay, a better job! Prepare for success
through spare-time study with 1.C.S. 3 valuable
FREE bookiets have helped thousands. Yours
for the asking! Write: International Correspond-
ence Schools, Box 32087L, Scranton 15, Pa.

Engineering Technician
A.S. Degree—2 Years
Electronics Engineer
B.S. Degree—4 Years
Write for Folder
ELECTRONIC TECHNICAL INSTITUTE

970 West Manchester Ave., Inglewood, Calif.
SAN DIEGO—COSTA MESA

LEARN

TRANSISTOR, COMPUTER OR

RADAR ELECTRONICS

AT HOME!

[7] Prepare now for a profitable career
n one of these growing fields. Learn
theory and practical application of
all makes and types with proven
home study courses from the Philco
Technological Center.

For FREE information write:

PHILCO.

TECHNOLOGICAL CENTER
P.O. Box 4730, Dept. R-2, Philadelphia 34, Pa.

B. S. DEGREE IN 36 MONTHS

INDUSTRY & GOVERNMENT NEED

50,000 NEW ENGINEERS A YEAR!
Accelerated year.-round program puts you in the job-market
a whole year early! Also B.E. degree in 27 mos. Aero.
Chemlcal. Civil, Electrical. Mechanical. Eleclronlcs Math,
hemistry, Physlcs Q\nlll\ Instruction; widely recognized
Graduates employed from coast to coast. Self-help pro-
ram. Modest rate. Start Jan.. Mar., June, July,
‘atalog: 15121 E. Washington Blvd.. Ft. Wayne 2

Study in Ihef“IIaIIey of the Sun”
ELECTRONIC ENGINEERING
TECHNOLOGY

College-leve! resident schooling
Veteran-approved. Catalog on request

Middleton Institute of Electronics

2937 E. McDowell Rd.

PHOENIX
ARIZONA

oo

ENGINEERING EDUCATION
.for the Space Age

= NORTHROP INSTITUTE of Technology
is a privately endowed, nonprofit college of engineering
offering a complete Bachelor of Science Degree Program
and TWO-YEAR accredited technical institute curricula.
Students from 50 states, many forelg‘n countries. Outstand-
ingly successful graduates emploved In aeronautics, elee-
“oml!:lsl'g ;:Fodn space technology. Write today for catalog—
no ol a

ORTHROP INSTITUTE OF TECHNOLOGY

1181 west Arhor Vitae Street, Inglewood (, California
LEARN
RAQAR MICROWAVES
E COMPUTERS—TRANSMITTERS
CODE e TV o RADIO
Phila. Wireless Technical Inst.

1533 Pine St.,Philadelphia 2, Pa.
A Non-Profit Corp.
Founded in 1908

N Write for Free Catalog to Dept. RE-12
Classes now forming

GET INTO
ELECTRONICS

training leads to success as
techniclans, field engineers, special-
ists in communlcations, guided mis-
slles, computers, radar and automation.
Basic and advanced courses in theory
and laboratory. Assoc, degree in elec-
trontes in 29 maos. B.S. in_electronic
engineering obtalnable ECPD
credited. F ved. Graduates in
all branches of electronies with major
companies. Start February, September.
Dorms, campus. HIgh School graduate
or equivalent.

VALPARAISO TECHNICAL
INSTITUTE

Valparaiso, Indiana

ac-

Dept. C

DECEMBER, 1961
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1

FREE
CAREER

to guide you

to a

successful future
in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing 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-1261, 1025 N. Milwaukee S

Milwaukee, Wisconsin
Please send FREE ‘' Your Career’’ booklet
I'm interested in [J Electronics [J Radio-TV
O Computers [ Electrical Engineering
[1 Mechanical Engineering
(PLEASE PRINT)

us 313

Name.. .. Age. .o

AdAress. .o

City.. . Zone ... State.
OI'm ehg|ble for veterans educatlon benefits.
Discharge date....

S T T T T )

---------‘
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® ¢ 600000000000 00000
o Fall Edition O
° "“"New 1961 .
° Catalog™ .
o o
° g s o
: BARRY’S" [
o *GREENSHEET °
O VALUES o
: ARE OUT OF 4
- THIS WORLD... S
° ) o
® x ®
° \\\ L4
® 4 A complete cata]og of specmllzed industrial ®
e Electronic TUBES and COMPONENTS . °

featuring Barry Electronics savings to Indus-
tn Servicemen and Experimenters. L4
We have thousands of tube types in stock. First ®
® Quality at Sensible Prices. Buy with confidence. ®
®Prove these values to yourself! Complete and mail @
othe coupon below for your copy of the *Greensheet.

We'll alzo purchase your equipment and unused tubes.
Send details:

BARRY

512 BROADWAY, o

ELECTRONICS stierotyad o

It YEARS OF BUYERS' CONFIDENCE

® Please send me & copy of the new 1961 *Greensheet ®
° and add my name to your mailing list.

tE-: o

. {RE-3) °
@ Name Titie @
O COMPANY. ..o >
o ®
O AU S e Y
Lo L e S S e e State ®

.......'...........

o 5
CORPORATION Bifpadt-ieg
L ]

book, beginning with Democritus and
showing how the work of each succeed-
ing hero in our struggle to understand
the atom has contributed to our present
knowledge and use of atomic energy.
Aimed at young readers.

SEMICONDUCTORS, edited by N, B. Han-
nay. Reinhold Publishing Corp., 430 Park
Ave., New York 22, N.Y. 6 x 9 in. 767 pp.
$15.

Comprehensive reference on chemical
and physical aspects of semiconductors.

CYBERNETICS WITHOUT MATHEMATICS
by Henry Greniewski. Pergamon Press,
122 E. 55th St.. New York 22, N.Y.
5Y2 x 82 in. 201 pp. S6.

A brief, nonmathematical introduc-
tion to cybernetics. END

CORRECTION

There is a discrepancy between the
schematic and transmitter printed-cir-
cuit hoard in the four-channel radio-
control system on page 32 of the No-
vember issue. The schematic shows pins
1 and 7 of V1, V3 and V4 going to
ground (A— and B—) while on the
circuit board they connect to A+. The
change is made automatically if you
use the board in Fig. 4. If you use ordi-
nary point-to-point wiring on the trans-
mitter, connect the filament center taps
of all tubes, including V2, to A— and
connect pins 1 and 7 of all tubes to A+.

We thank Mr. Marvin Livingston, of
Stillwater, Okla., for bringing this to
our attention.

STATEMENT REQUIRED BY THE ACT OF
AUGUST 24, 1912, AS AMENDED BY THE
ACTS OF MARCH 3, 1933, JULY 2, 1946 AND
JUNE 11, 1960 (74 STAT. 208) SHOWING THE
OWNERSHIP, MANAGEMENT, AND CIRCU-
LATION OF RADIO-ELECTRONICS published
monthly at Mount Morris, Ill., for Oct. 1, 1961.

1. The names and addresses of the publisher,
editor, managing editor, and business managers
are: Publisher, Hugo Gernsback, 154 W. 14 St.,
New York 11, N. Y.; Editor, M. Harvey Gerns-
back, 154 W. 14 St.,, New York 11, N. Y.; Man-
aging editor, Fred Shunaman, 154 W. 14 St
New York 11, N. Y.; Business manager, (none).

2, The owner is: (If owned by a corporation,
its name and address must be stated and also
immediately thereunder the names and addresses
of stockholders owning or holding 1 percent or
more of total amount of stock. If not owned by
a corporation, the names and addresses of the
individual owners must be given. If owned by a
partnership or other unincorporated Ilirm, its
name and address, as well as that of each indi-
vidual member, must be given.) Gernsback Pub-
lications Ine., 154 W. 14 St., New York 11,
N. Y.; Hugo Gernsback 154 W. 14 St., New
York 11, N. Y.; M. Harvey Gernsback, 154 'W. 14
St., New York 11 N. Y.

3. The known bondholders, mortgagees, and
other security holders owning or holding 1 per-
cent or more of total amount of bonds, mort-
gages, or other securities are: (It there are none,
so state.) None.

4, Paragraphs 2 and 3 include, in cases where
the stockholder or security holder appears upon
the books of the company as trustee or in any
other fiduciary relation, the name of the person
or corporation for whom such trustee is acting:
also the statements in the two paragraphs show
the affiant’s full knowledge and belief us to the
circumstances and conditions under which stock-
holders and security holders who do not appear
upon the books of the company as trustees, hold
stock and securities in a capacity other than
that of a bona fide owner.

5. The average number of copies of each issue
of this publication sold or distributed, through
the mails or otherwise, to paid subscribers dur-
ing the 12 months preceding the date shown
above was: (This information is required by the
act of June 11, 1960 to be included in all state-
ments regardless of frequency of issue.) 157,516.

M. Harvey Gernsback

Sworn to and subscribed before me this 13th
day of October, 1961.

[SEAL] Joane Dodge, Notary Publie

(My commission expires March 30, 1962)

FREE confidential bargain sheets of elec-
tronic components-—Lowest prices in the
country! KNAPP, 3174 8th Ave. S.W,
Largo, Fla.

TV TUNERS-—rebuilt or exchanged, $9.95
complete—all types—fast, guaranteed serv-
ice. Send tuner with all parts to: L. A.
TUNER EXCHANGE, 4611 W, Jefferson
Blvd., Los Angeles 16, Calif.

WANTED: BC-348's, laboratory cquip-
ment. manuals, Hvstrons Cash, swap.
ENGINEERING ASSOCIATES, 434 Patter-
son Rd., Dayton 19, Ohio. ]
INDEPENDENT THINKERS—investigate
Humanism! Write AMERICAN HUMAN-
IST ASSOCIATION, Dept. RE, Yellow
Springs, Ohio. ol wils [ "
TRANSISTORIZED products dealers cata-
log. $1. INTERMARKET, CPO 1717, Tokyo,
Japan. - b
DOOR OPERATOR, $59.95. Automatic
chain drive. Not a kit-——highest quality.

Free Literature. DEMSCO, Sebring 25,
Ohio.i

WANTED—MISCELLANEOUS Quicksilver
Platinum, Gold, Silver., Ores analyzed.

MERCURY TER\II\IAL Norwood Mass.

FREE electromc palts tubes atalog
FREE. New famous-brand tubes, in origi-
nal hoxes. No rejects or seconds—60/10/
2% discount off list. More on some types.

. New resistors, condensers, transform-
ers, flybacks, yokes, ete. at fraction of
original cost. . . New phonograph needles
—70% or more off list prices . . . and
much. much, more. ARCTURUS ELEC-
TRONICS CORP., Dept. RE, 502 22nd St.,
Union Clty, N.J.

WANTED COINS Buymg llst $1.00. BAR-
NEY NORYVILLE, Bells. Tenn.

CO\/IPONENTS Recotders Tapes.
Wholesale Catalogue CARSTON,
East 88th St., New York 28, N.Y.
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FREE
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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.

DISCOUNTS UP TO 50% on hi-fi ampli-
fiers, tuners, speakers, tape recorders.
Individual quotations only. no catalogs.
AUDIO WORLD, 117-20 14th Rd., College
Point, N.Y.

LEARN WHILE ASLEEP, Hypnotize with
vour recorder, phonograph or amazing new
Electronic Eduvcator endless tape recorder.
Catalog. details free. SLEEP-LEARNING
ASSOCIATION, Box 24-RD, Olympia,
Wash.

CASH PAID! Sell your surplus electronic
tubes. Want unused, clean radio and TV
receiving, transmitting, special purpose,
Magnetrons, Klystrons, broadcast types,
ete. Want military & commercial lab/test
and communications equipment such as
G.R., HP.,, AN/UPM prefix. Also want
commercial receivers and transmitters.
For a fair deal write BARRY, 512 Broad-
way, New York 12, N. Y. W Alker 5-7000.

SEND FOR FLYERS Ilstmg transmltters,
receivers, teletype converters, tubes, com-
ponents. 'SPERA ELECTRONICS, 37-10 33
St., Long Island City 1, N.Y.

ARE YOU CASHING IN on the two-way
Mobile Radio and Citizens Band boom?
Highly effective home-study review for
FCC Commercial Phone exams, Free lit-
erature. COOK’S, Box 10634, Jackson 9,
Miss.
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Classified

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,
109% down—up to 24 months to pay. HI-
FIDELITY CENTER, 220 RC E 23 St., New
York 10, N.Y.

HOW and where to obtain capital. Write
RELIABLE SERVICE, Box 214-RE, Rome
City, Ind.

SPEAKER SALE. Component quotes.
Tapes. BAYLA CO., Box 131-RE, Wantagh,
N.Y.

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, -

LOANS by mail. $100-$600. Anywhere.
Confidential. Write UNION FINANCE,
Dept. RE, 323 East Camelback, Phoenix,
Ariz. B .
TAPE recorders, Hi-Fi components, Sleep-
learning equipment, Tapes, Unusual
values. Free catalog. DRESSNER, 1523R
Jericho Turnpike, New Hyde Park, N.Y.
TELEVISION TUBES 609% off. Brand-new,
no factory rejects. First line. Prepaid.
PARKWAY ELECTRONICS Vestal, N.Y.
FREE Freethought book list and sample
rationalist magazine “The Liberal.”
FRIENDSHIP LIBERAL LEAGUE INC,
Thomas Paine Center, 5233 N. 5th St., Box
R-E, Philadelphia 20, Pa.
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Niles Bryant School
Electronic Technical Institute
Indiana Technical College
International Correspondence School
Middleton Institute of Electroniecs
Milwaukee School of Engineering
Northrop Institute of Technology
Pacific International College of Arts & Sciences
Phila. Wireless Technical Institute
Philco Technological Center
Tri-State College
Valparaiso Technical Institute

Printed in USA

RADIO-ELECTRONICS.

Rates—50¢ per word (including name, address and initials.
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 February issue must reach us before Nov. 11,
154 West 14 St.,

Minimum ad 10

1961.

New York 11, N. Y.

POPULAR Piano and Organ lessons on
tape, $6.00, either tape. Write for particu-
lars. BOB MILLER TAPES, Box 132-R,
Cranford, N.J.

PROMPT DELIVERY. We will not be un-
dersold. Amplifiers, Tape Recorders, Tun-
ers, etc. No catalogs. Air Mail Quotes.
Compare. L. M. BROWN SALES CORP.
Dept R, 239 E. 24th St New York 10, N. Y.

APPLIANCE LAMP, range, vacuum parts
wholesale. Tllustrated catalog 25¢. SECO,
112 So. 20th St., Birmingham 3, Ala.

PROFESSIONAL ELECTRONIC PROJ-
ECTS—Organs, Timers. Computers, ete.—
$1 each. List free. PARKS, Box 1665, Lake
City, Seattle 55, Wash.

INVESTIGATORS, write for free brochure
on latest subminiature electronic listening
devices, ACE ELECTRONICS, Dept. 2C,
11500 NW 7th Ave., Miami 50, Fla.

NEW CONCEPT OF LEARNING SELF-
HYPNOSIS! Now on tape or record! Free
Literature. McKINLEY-SMITH CO., Dept.
T5 Bo‘( 3038 San Bernardino, Cahf

INC RLASE your business. T‘we samples.
SCHOLLER PRINTERS, 1747 Selby, St.
Paul 4, Minn,

SAVE 30%. Stercophonic music on tape.
Request tape, recorder Catalog R-1. SAXI-
TONE TAPE SALES, 1776 Columbia Rd,
Washington 9, D.C.

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, etc. All priced to Save You
Plenty—Why Pay More? ZALYTRON
TUBE CORP., 220 W. 42nd St, N\ .C.

100 FOREIGN STAMPS only 10¢ with ap-
provals. RORRY STAMPS, 7521 Mason,
Dept 112 Canoga Park (ahf

STEREO p]ayback tape deck. Professional-
quality precision-made Telefunken heads.
Dual speced. SPECIAL price, $59.95. Send
for details. UNIVERSAL DIST CO., PO
Box 204, Richmond Hill, N.Y.

DECEMBER, 1961

RENT STEREO TAPES—over 2,000 dif-
ferent—all major labels—free catalog.
STEREO-PARTI, 811-RE, Centinela Ave.,
Inglewood 3, Calif.

BUSINESS CARDS, LABELS, RUBBER
STAMPS. Send for free descriptive litera-
ture. HEIGHTS INDUSTRIES, Capitol
Heights 27, Md.

INVENTIONS WANTED for immediate
promotion! Patented, unpatented. Out-
right cash; royalties; CASCO, Dept. 3,
Mills Bldg., Washington 6, D.C.
CONVERT ANY TELEVISION to sensi-
tive big-screen oscilloscope. Only minor

changes necessary. Plans $1.95. RELCO,
Box 10563-D, Houston 8, Tex. ]
BATTERY RECORDER, complete with

case, microphone, tape,
anteed. $19.60 postpaid.
7, Cedarhurst, N.Y.

RADIO AND TV TUBES. Jobber-boxed.
RCA, G-E, Sylvania, Westinghouse—65%;
off list price. Brand-new, no government
surplus, no manufacturers’ rejects. 25%
deposit on all orders: balance COD. FOB
N.Y. SUTTON ELECTRONICS, Box 503
Hicksville, N.Y,

6 TRANSISTOR RADIO, complete, guaran-
teed, $13.50. ZELECH, 226 Shrewsbury,
Redbank, N.J.

DIAGRAMS for TV, $2.00; radio
HIETT DIAGRAMS, Box 865, Laredo, Tex.

ROTARY SWITCHES. Average govern-
ment cost $33.00. Four types. Complete
lot of 900 35¢ each, or $2.00 each individ-
ually. CONTRACTORS SURPLUS CO,,
Williamstown, Mass.

TRANSISTORIZED test equipment. Per-
fect Christmas gifts. Popular-price range.
PEL ELECTRONICS, Box 555C, Ridge-
wood, N.J.

BUY/RENT COMEDY, PARTY RECORDS.
Sampler and catalogs, $1.00. DRC, 11024
Magnolia Blvd.,, No. Hollywood, Ca]lf
100 DIFFERENT United States commemo-
rative stamps. Y% ¢ to 10¢ face, used $1.00;
mint, $4.95. IRWIN, Box 12D, Brook]yn
29, N.Y.

RUBBER STAMPS. Three lines,
Labels, cards, ete. Free catalog. ALCO,
Box 244-R, Urbana, I1l.

speaker. Guar-
EASTMANS, Box

, $1.00.

$1.00.
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PRINTING PRESSES, type, supplies. List
4¢. TURNBAUGH SERVICE, Mechanics-
burg, Pa. - N E e
RADIO & TV TUBES at Manufacturers’
Prices! 1009% Guaranteed! Brand-new! No
rebrands or pulls! UNITED RADIO, Box
1000-R, Newark, NJ.

PIANO technique simplified. $1.25. WAL-
TER KAZAKS, 234 E. 58 St.,, New York 22,
N.Y.

PRINTING. Letterheads. envelopes, state-
ments, billheads—the works, $9.95 post-
paid. (Samples). OKAYPRINT, Martins
Ferry 7. Ohio.

MULTIPLEX ADAPTER: circuit board, 5
coils, sockets and complete

instructions,
$15.00. STONER, Box 7388-W, Alta Loma,
Calif. ]
PRECISION RESISTORS, carbon-deposit.
Guaranteed 19 accuracy. Millions in stock.
% -watt, 8¢. 1-watt, 12¢. 2-watt, 15¢. Lead-
ing manufacturers. ROCK DISTRIBUTING
CO., 902 Corwin Rd., Rochester 10, N.Y.

SPEAK, SING with power. Self-training
records. Thrilling! $9.95. CANFIELD 2018-
K TFifth Ave. So,, Imneapohs 4, an

RADIOS taperecorders
ampl]hers Everything Japanese.
545 Fifth Ave., New York 17, N.Y
COSMIC VOICE Educational Electronies
Kits. One-time introductory offer to
readers of Radio-Electronics. Hi-fi Di-
ode Radio Kit complete, $1.25 postnaid.
Send check or money order to COSMIC
VOICE INC,, 909 W. Michigan Ave.,, Jack-
son, Mich,

ELECTRONIC SURPLUS CATALOG, 5,000
items. Send 10¢. BILL SLEP CO., Drawer
178R, Ellenton, Fla.

DIAGRAMS FOR REPAIRING RADIOS,
$1; television $2. Give make and model.
DIAGRAM SERVICE, Box 672 RE, Hart-
ford 1, Conn.

HI-FI AMPLIFIERS, tuners, speakers,
Walkie Talkies, radios, telescopes, micro-
scopes, cameras. LOW Prices. Free Cata-
log. GM PHOTOELECTRONICS, 623 Gay,
Knoxville, Tenn.

JEEPS—$223.83. Transmitters—3$6.1%. Re-
ceivers—$5.65. Voltmeters—3$1.05. Type-
writers—$6.24. Multimeters, oscilloscopes,
Walkie-Talkies, televisions, autos. Typical
government surplus prices. Buy DIRECT.
List of depots, procedure, inspection de-
tails, only $1.00. N. Y. ENTERPRISES, In-
ternational Airport, Box 402-F11, Jamaica
30, N.Y.

teleceivers, te]s -
U\IITA
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Qty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price
. i __024 .79 __6aF4 .97 | __sEWs .57 | __12c5 .56
= —_1AX2 62 | .. 6AGS .68 | __6FSGT .39 | ___12CN5 .56
___1B3 .79 __6AH4 .81 ___6F6 69 | ___12cRe .54
___1DN5 .55 __6AH6 .99 | __ sFEe .75 | ___12cus .58
00 to a — e or t e 114 68 | ——saks .95 | __ sGHe .80 | __12cU6 1.06
___1RS 62 | __6ALS .47 | ___sHe 58 | ___12cx6 .54
__1S2A .76 | __BALT 1.43 __BISGT .51 12085 .69
154 59 | __6AM4 150 | __6l6 .67 | _—_120E8 .75
155 .51 __samM8 .78 | ___6Ks 63 | __12018 .85
newes u y 174 58 | __6a0s .53 | __ 66  1.06 | ___12006 1.04
—_1ua 57 | __6ARS .55 | __6N7 .98 | 12087 .79
s 50 | __eass .60 | __6s4 .51 ___120U7 1.0t
V2 50 | __sase .80 | __ 6SATGT .76 | ___120we .8
o —_1x2B .82 | __6AT6 .43 | ___6SGIGT .41 12026 .56
__2AF4 96 | __6AT8 .79 | __ 6SH7GT .49 | __12ED5 .69
P To OFF __2BN4 84 | __eAus 82 | __6S)7 .88 | __12EG6 .54
__2EAS .70 | __eAU6 .52 | __ 6SK7GT .74 | __12EK6 .56
__2ES5 .68 __6AUT .61 ___BSL7GT .80 | __ 12616 .50
R A D T E L’ s Q L —3a3 .76 | __eAus .87 | __esN7eT .65 | _ 12626 .53
- ua I y __3A4 60 | —_save .41 ——sesa7 .73 | ___12F8 .66
__3AF4 1.02 | __6AW8 .90 | __6T4 99 | ___12Fa8 .79
——3A5 .42 | __6ax4 .66 | ___678 .85 __12FMs .43
__3AUS .51 —_6&XS .74 | __sus 83 | ___12FR8 .91
—_3ave .41 ___6AXT .64 | __6vGeT .54 | __12FXs .85
ran ew __3BA6 .51 __6BA6 .50 | __ 6ve .86 | —_126C6 1.06
d _—_3BC5 .54 | __6BA7 84 | __6w4 .60 | 1218 .84
o __3BE6 .52 | __eBA8 .88 | __ews .71 __12KS .65
5 s __3BN6 .76 | ___6BC5 .6t —_6X4 .39 126 .58
u es : —3BU8 38 | __eBc7 .94 | __ exseT .53 | ___125A7 .92
—38Y6 .55 | __6BC8 .97 | __exs .80 | __12sF5 .50
]_ ear ! 3826 .55 | __6BDS 1.25 | __6Y6G .65 | ___12SF7 .69
y —3cB6 .54 | __6BE6 .55 | __7A8 68 | __12SHT .49
{ —_3CF6 .60 | _— 6BFS .90 | __7JAUT .61 | ___128)7 .67
Guara"tee ' ._3CS6 .52 __6BF6 .44 __788 .69 —__12SK7 .74
' ; % NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY
- El
FAST K e 2, A 3076 .50 | ___6BG6 1.66 | __7F8 90 | 12517 .80
= AR . 304 63 | __8BHE .65 | ___INT 90 | 125N 67
A B 305 .80 | ___6BH8 .87 181 1.0 —_12sa7 .78
ONE.DA y Q | 354 61 __6Bl6 62 | __7v4 69 | —_12u7 .62
- | ! —3v4 58 | 6By 79| __saus .83 | __12ve .53
N o __4AUE . .54 __6BK7 .85 __8AWE .93 | __ 12w6 .69
—__4BA6 .51 _6BL7 1.00 | ._eBas .60 | ___12x4 .38
__4BC5 .58 | . 6BN4 .57 | ___8CGT .62 | __ 17AX4 .67
__4BC8 .96 | __6BN6 .74 § __8CM7 .68 | ___17BA6 1.09
. __4BN6 .75 | _.__6BQS .65 __8CNT .97 | 1704 .89
Every Serviceman ___4Ba7 101 ___6BQE  1.05 __8CST .74} ___17DE4 .14
Should Stock These __amss .98 | __eBa7 1.00 | _ scxs .93 | __170a6 1.06
Popu|ar New Tube Types — 48U M1 —_6BR8 .78 . _BEB8 .94 176 .58
~ DARTEI __4Bz6 58 | __eBse .90 | __8SNT .66 | __17we .70
Offered by RAD-TEL 4827 96 | __eBus .70 | __9cie .79 | __ t9aua .83
__4BZ8 1.10 | __6BX7 1.02 | __11cY7 .75 | __19BGE 1.39
Qty. Type Piice  QGty. Type Price Gty Type Price —4Cs6 61 ] __BBYS 1.15 | __12A4 .60 | ___19C8 1.14
163 79 __6CE5 . ___TEY6 .73 —_4DEE .62 __6BY6 .54 | __12aB5 .55 | __ 1918 .80
__6CK4 . 124 .69 __.4DK6 .60 | __6BY8 .66 | __12AC6 49 | __19v8 .79
__6CM8 . ——12DT5 .76 .__4DT6 .55 | __ 6BZ6 .55 . 124D6 .57 | __21EXE 1.4
__6CY5 . 12077 .79 __4EWS .58 __6BZ7 1.01 ___12AE6 .43 __25AVS .83
_ _GDA4 . __ 12078 __SAM8 .79 | __6BZ8 1.09 | __ 12AE7 .94 | __25AX4 .70
120w . __5AN8 86 | __6C4 43 1 __12aF3 .73 | __ 25BKS .91
 12EME . —_5a@5 .52 | __scs 90 | __12ar6 .49 | ___25Ba@6 1.1t
—12ENE . __SATS .80 __6CBE .55 —_12806 46 | __25¢5 .53
18EWE __5AV8 101 | __6CD6 1.42 | ___12AL5 .45 | __ 25CAS .59
5, —__5AZ4 1.41 ___6CF6 .64 | ___12Al8 .95 | __ 25CD6 1.44
——18FX6 __sBC8 .79 | __6CG7 .61 | __12a@5 .60 | __25CUS 1.19
—18FY6 . __SBES .83 | __6ce8 .77 | __12aT6 .43 | __ 250N 1.42
; __5BK7 .82 | ___sCL8 .79 __12AT7 .76 | __2SEHS .55
__sear .97 __6CM6 .64 | ___12aU6 .51 2516 .57
——5BR8 .79 | __s6CM7 .66 | __ 12aU7 .60 | __25w4 .68
__5C68 .76 | ___6CN7 .65 __128V6 41 ___2526 .66
—_5c8 76| __scag .84 | __ 12av7 .75 | ___32ET5 .55
__s5cae 84| __6CRE .51 —_12aX4 67 | __ 3217 .90
__acYs M __6CS6 .57 | __12ax7 .63 | __35B5 .60
__ SEA8 .80 | __6CST .69 | . 12AY7 1.44 | __35¢5 .51
bl e __SEU8 .80 __6CUS 58 | __ 12427 .86 { __ 3516 .57
.68 __6CU6 108 | __12B4 63§ __ 35W4 .42
SEND FOR FREE TROUBLE SHOOTING i Nl NS ] T
GUIDE AND NEW TUBE & PARTS CATALOG o) _ coBs 51| _ 12806 50| __soBs .60
TERMS: 25% depasit must accompany all orders, balance C.0.D. Orders .81 - 6DE6 .58 —12BE6 .53 —50C5 .53
under $5: add $1 handling charge plus postage. Orders over $5: plus .90 __60G6 .59 ___12BF6 .44 ___50EHS .55
postage. Approx. 8 tubes per 1 ib. Subject to prior sale. Prices sub- .56 ___6DK6 .59 __12BHT .17 ___S0L6 .61
ject to change. No C.0.D.’s outside continental U.S.A. 78 SDNE  1.55 —_12BKS 1.00 5744 150
46| __ 6006 1.10 | ___12BL6 .56 | __ 5763 1.00
.59 __6DT6 .53 __12BQ6 1.06 { __ 5784 1.50
1.20 __6EA8 .79 { __12BR7 74| __7r007 97
- 46 | __ 6EB8 .94 __t28¥7 .78 | ___7025 .69
u 1.05 | __6EM7T .82 __128Y7 .17 __84/624 .46
— .96 __sEU8 .79 | 12827 .15 ___807 .70
DEPT RE-1261 55 CHAMBERS STREET, NEWARK 5, NEW JERSEY __BAF3 .73 13 8
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Universal Replacement Parts Kit
MODEL 31T 8890

Popular Standard Coil field replacement parts used extensively by serv-
icemen for STANDARD tuners manufactured from 1947-1956.

universal replacement
parts kit

MODEL 31T 3890 ... .

shop and field use to be used in conjunction with Section || of the STANDARD Cross Reference Guide.
These parts make up 909 of the replacement parts most commonly used in field service.

INCLUDED ¢ Special IF alignment tool for late model STANDARD TV and
FM tuners.

FREE e Popular special springs, detent springs and roller assembly,

detent ball assemblies, etc.

BE PREPARED. .. GET YOURS TODAY from any authorized
WCOIL distributor

e $27.99 DEALER NET

standard kollsman INDUSTRIES INC.

FORMERLY STANDARD COIL PRODUCTS CO.,, INC., MELROSE PARK, ILLINOIS
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SELL THE POPULAR RCA SILVERAMA PICTURE TUBE

To Increase Your Business and Build Customer Confidence

Before any RCA Silverama Picture Tube goes into its carton for manufacture, assure you that RCA Silverama is the finest replace-
shipment to your distributor, it has been through one of the most ment TV-picture tube modern science and technology can produce.
exhaustive series of quality tests in the picture-tube industry. But most important to your business: this superior tube is priced
Every Silverama undergoes the same electrical tests as RCA’s  to compete with other name brand picture tubes. Thus for no extra
original equipment picture tubes. Even the Silverama envelope has  cost you can provide the business-building extras of assured qual-
been thoroughly cleaned, tested and inspeeted before re-use. Only ity performance, fewer complaints, callbacks and in-warranty fail-
then is the famous RCA high-quality phosphor screen added. ures—plus the brand-name your customers want and trust, RCA
Such tests—plus uncompromising quality control at every step of  Silverama. See your authorized RCA Tube distributor today!

Final checkout. At the end
of the production line, just
prior to packaging, sample
batches of Silverama pic-
ture tubes receive a focus
check for additional assur-
ance of quality.

Automatic testing. 26 dif-
ferent tests for major char-
acteristics are performed
on this automatic test unit.
A tube failing a single test
is automatically rejected.

The Most Trusted Name in Television
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