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Construction details on:

A HAND-HELD CB TRANSMITTER-RECEIVER
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Servicing & Maintenance of Two-Way Radio Transmitters
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NOW...
4 GREAT «g ALESMEN" SELLING FOR YOU!

qvailable from your Sylvania tube dis-

tributor. See him today. Stock up on

Qilver Screen g5 picture tubes and ’
receiving tubes. Do it

gylvania quality
now for a fast start to more profits in

arade of selling power!
tising will make an aver-
million sales calls each
week — thousands in your area— 52
weeks of the year. The top stars of
radio, the 1z\rgest-seuing weekly maga- 1961. IM

sine in the country . . - all selling for

you in 1961. Electronic Tubes Division, AL
oing all out to help Sylvania Electric Products Inc., L YEA R

All new streamers, 1740 Broadway, Dept. 323
and direct mail are New York 19, New York.

Look at this p
Sylvania adver
age of over 9

Yes, Sylvania is &
you build profits.
in-store display

] ll'
BREAKFAST cuf,,,,

Don MeNei
eill, M
est.r » M.C. of
in ,aud’}'(;'"ﬁ weekday fs’e long.
of loyal l,' selling his Ogram
tages of Sylvacrs o the advans
> ylvania si advan.
85 picture tub:‘: Silver Screen

Sell the
profit \eader

SYLVANIA!

Subsidiary o
sidiry of GENERAL TELEPHONE & ELECTRONICS
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To assure ADVANCEMENT or to
turn your hobby into a new and
PROFITABLE CAREER in the fast
growing field of ELECTRONICS

“HOME LAB" EQUIPMENT s ll t °

At no extra cost, the l_‘JRI Electronics S .you VV 1 ‘N; an to ln_
course includes especially developed

training kits to bring to life the things
you learn. You get practical experience .
with basic circuits and components per-

forming many experiments with these kits : Ves lga e e ne ‘N;

.
3

Home-Study Course in

rmm——— | Tndustrial Electronics

uring voltage, current, building

KIT 2 B b e i | PRINCIPLES « PRACTICES + MAINTENANCE

Practice with resistors, capaci-
KIT 3 tors, coils. Work with half-, full-
wave, brid_ge, voltage doubler and pi-type

[ e | A Comprehensive Training Plan

s i g S | by America’s Oldest and Largest

KIT 5 Experiment with' thyratren tube

suiv i it e i | Fome-Study Electronics School

ulation, demodulation.

KIT 6 Get practical experience with
magnetic amplifiers, learn to use
modified Prony brake; determine motor

e o St W e 7 | Send for this FREE CATALOG 'fh;hmaﬁg|

K I 'l' 7 Learn effects of feedback. You Fleld Of
build nnd cxpcrimcnl Wilh dc L r _r °r °¥r 7 ° *r ¥ ¥r T 7’ 7 7 '’ ¥’ ¥ 7 7 7 7 ]

coupled (instrument) amplifier. Study broad-

band amplifiers; photocells.

KIT 8 Experiment with multivibrators

used as timing generators in bi-
nary counters, and as frequency dividers.
Learn 1o use blocking oscillators, thermistors.

L]
“OI.DEST & LARGEST HOME STUDY ELECTRONIC SCHOOL Electmnlcs

ational Radio Enstitute ﬁ ‘
WASHINGTON 16, D. C. IcE

Send me full information without cost or obligation.
(No representative will call. Please print.)

KIT 9 Practical experience in telemetry

circuits used in earth satellites,
remote control devices. Work with basic cir-
cuits used in digital and analog computers.

Assemble circuits in electrical
KIT10 and electro-mechanical systems, Name, Age
make valuable practical electronic circuits.
________________ o1 Address

NO STAMP? BUSINESS REPLY MAIL | " cuss g

Use This 1| w0 rostace Vams mecissary & wanse me i ﬁ!nnuo.u I
Foxle or Sowick 1 POSTAGE WLl 8¢ P4 oY —-I Ci"y 7nne qtatﬂ
Tapa o Eag |NA“°NM RADIO INSTITUTE

--------q

ol | ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

e mmec e o oo e e sed o e e " - ———— — — — " S R S — — e —

L—-----l —

ELECTRONICS WORLD Is published monthly by Zif-Davis PPublishing Company. Wiillam B. ZIff, Chalrman of the Board (1946-1033), at 434 5. Wabash Ave., Chlesgo 3, It
Sceond class Dostage at Cl'\’lc:lgo, Itlinois. Authorized hy Poat Office Department, Ottawa, (‘nnnd;n. as second-class matter. SUBSCRIPTION RATES: one year U. S. and posscsslons,
and Canaia $3.00; Pan Amerlean Unfon Countrles 83.%50; al} other forelzn countrics 86.00.
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can he
Yours as a trained

A SOLID
CAREER IN
THIS

TELEVISION

TECHNICIAN

OVER 6,000 FIRMS HAVE EMPLOYED
DeVRY TECH GRADUATES!

Thousands of companies in the United States and Canada who have
employed DeVry Tech men prove two most important facts: (1) Electronics
is one of the biggest, fastest growing opportunity fields of cur time;
and (2) DeVry Tech graduates are “WANTED’" MEN.

Whether DeVry Tech prepares you in spare time at home orin its modern
Chicago or Toronto Laborateries, your training is designed to get you
ready to meet the exacting standards of industry. You get practical
training that not only helps to fit you for a job or a service shop of your
own—but also gives you a foundation for a career that can be profit-

able the rest of your life. MICRO-WAVES

You work over 300 learn-by-doing experiments at home, using DeVry
Tech’s exclusive Electro-Lab methed. You build and KEEP valuable equip-
ment. With another DeVry Tech exclusive, you have the benefit of
training movies that you can show over and over until basic peints are
crystal clear. Special texts guide you every step of the way as well.

HOW DeVRY TECH CAN “BLUEPRINT” YOUR CAREER!

Devry's faculty not only know how ta teach Electronics, but they aiso understand men. They
most likely know the type of problems you face. From this staff you get help, advice and
understanding. It is this “human” side of DeVry's program that has caused many of our
graduates to say: “DeVry Tech not only trains you for a job, they actvally help you blueprint
a profitable future!”

COMPUTERS

the great fraternity of DeVry Tech graduates across the continent . . . men who were B
DeVry Tech's effective Employment 3ervice is available to all graduates ‘

properly trained, encouraged, appreciated and understood! SEND IN COUPON NOW!
without additional cost. fledioates fn

Why don't you write for FREE FACTS today? Learn how you TO0 can be a member of —— |
EFFECTIVE EMPLOYMENT SERVICE
SPACE TRAVEL

lm7:|--------ﬂ-ﬂ----_--_-----‘
2 FREE BOOKLETS fg‘e‘ay“ MAIL TODAY FOR FREE FACTS! |
DeVRY TECHNICAL INSTITUTE

Send Coupon TODAY!

Eamnings | 4141 gel Ave., Chicago 41, lll., Dept. EW-3-R
“One of North America’s Foremost Electronics Training Centers” i g‘,'[ slmant T e, !

|l Please give me your 2 FREE BOOKLETS, “Pocket Guide to Real Earn- [
ings” ond "‘Electronics in Space Travel;” also include details on how ]
to prepare for a career in ane or more branches of Electronics.

|
Lﬁ

5 Accredited Member of
[ [ ‘ National Home Study Council

g + Name Age
i % }“ 13 PLEASE PRINT
Street L Apt.
TECHNICAL
City_ Zone. State

] Check here if you foce military service.

INSTITUTE

2075 Canadian residents address: DeVry Tech of Canada, Lid.
970 Lawrence Avenue West, Teronto, Ontario

CHICAGO ®¢ TORONTO

¢ 0o o abdEh G5 S E
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Finst neals VOM advouce i 20 yeans
SET IT! | ¢gE IT! READ IT!

DIRECTLY—ACCURATELY

e,

1 WITHOUT MULTIPLYING

ALL-NEW
T74
V 0 Matic
360

AUTOMATIC VOLT-OHM-MILLIAMMETER

® Individual Full-Size Scale for Each Range

® Range Switch Automatically Sets Correct Scale
® Only One Scale Visible at Any Time

® No Multiplying . .. No False Readings

® Meter Protected Against Extreme Overload

® Mirrored-Scale for Precise Readings

EASIEST—FASTEST—ERROR-FREE READINGS

Once vou set the range switch properly, it is impos-
sible to read the wrong scafe. Readings are easiest,
fastest of all—so easy the meter “practically reads
itself.”” Eliminates reading difticulties, errors, and
calculations.

All scales, including the ohms scale, are direct read-
ing. You do not have to multiply. Saves time and
trouble. Gives vou the right answer immediately.
Ohms-adjust control includes switch that auto-
matically shorts out test leads for *‘zero’’ set.

Every scale in the V O Matic 360 is the same full
size . . . and only one scale is visible at any one time,
automatically. Supplemental ranges are also pro-
vided on separate external overlay meter scales.

This new-type automatic VOM is another innova-
tion by B&K that gives you features vou’ve always
wanted. Quidates all others.

Net, $5995

Includes convenient stand to hold ""360"
for carrect viewing in 4 positions.

Ask Your B&K Distributor for Demonstration
or Write for Catalog AP17-N

Ranges: DC Volts — 0 - 3, 15, 60, 300, 1000, 6000 {20,000 t/v)
ACVolts — 0 - 3,15, 60, 300, 1000, 6000 { 5,000 ©/v}
AF (Output)— 0 - 3, 15, 60, 300 volts
DC Current — 0 - 100 ko, 5 ma, 100 ma, 500 ma, 10 amps
Resistance — 0 - 1000 ohms {3 ¢! center)
0 - 10,000 ohms (50 2 center)
0 - 1 megohm (4 k © center)
0 - 100 megohms (150 k 12 center)
Supplemental Ranges: 18 separate external overlay meter scales for:
DC Volts— 0 - 250 my Capacitance— 100 mmfd to 4 mfd
Audio Power Output—up to 56 watts DB (decibels)
Peak-to-Peak AC (sine) Volts— 0 - 170, 850
Polarity Reversing Switch and Automatic Ohms-Adjust Control
Frequency Response AC: 5 - 500,000 cps
Burn-Out Proof Meter: Protected against overload and burn-out
Complete with 1Y2-volt and 9-volt batteries and test leads

BaK MANUFACTURING CcO.
1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

Conado: Atles Radio Corp., 50 Wingold, Toranto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.5. A.
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BREAK THROUGH To HIGHER PAY
g < ELECTRONICS

START NOW! Break through the Earning Barrier that stops
half-trained men. N.T.S. “All-Phase’’ training prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. license, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Projects.

A more rewarding job a secure ﬁ

future . . . a richer, fuller life can vou - work on

be yours! As an N-T.S. MASTER = & actual job
TECHNICIAN you can go siraight to T .

the top in industry or in your Prolec's

own profitable business.

19 BIG KITS

YOURS TO KEEP

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

* TV-Radio Sales, Service and Repair

+ Profitable Business of Your Own

+ Communications Technician — F.C.C. License
+ Hi-Fi, Stereo & Sound Recording Specialist

* TV-Radio Broadcasting Operator

+» Technician in Computers & Missiles

« Electronics Field Engineer

« Specialist in Microwaves & Servomechanisms
« Expert Trouble Shooter

» All-Phase Master Technician

Free book
gives you all the facts

NATIONAL %A SCHOOLS

#ORLD.WIDE TRAIMNG SINCE 1908
4000 SO. FIGUEROA 3T., 103 AMGELIS I7. CAUF, y. § &

N.T.5. Shop-Tested HOME TRAIN-
ING is Better, More Complete,

tional cost. You also get a Profes-
sional Multitester for your practical

- Lower Cost . ond it is your key
to the most fascinating, opportu-
nity-filled industry today!

job projects.

EARN AS YOU LEARN...
WE SHOW YOU HOW!

Write Dept. RH.31 PN ‘rf.fr

March,

YOU LEARN QUICKLY AND EASILY
THE N.T.S. SHOP-TESTED WAY

You get lessons, manuals, job proj-
ects, unlimited consultotion, gradu-
ate odvisory service

You build & Short Wave-long Wave
Superhet Receiver, plus o large-
screen TY set from the ground up,
with parts we send you at no addi

MAIL
COUPON
NOW

ﬁ-ﬁﬂf [F _U

2 S ~
RESTDENT TRAINING AT LOS AMGELES
It you wish o tane your lraining in our
|1w.
/

Resigent Sehool a1 Los Angeles, start
ACCREDITED MEMBER

Many students pay for entire tuitian

and earn much more — with
spore time work they perform while
training. You can do the same ...
we show you haw.

SEND FOR INFORMATION NOW...
TODAY! 1T COSTS YOU NOTHING
TO INVESTIGATE.

NATIONAL e SCHOOLS

WORLD-WIDE TRAINING SINCE 1808

fuel infection. au-
:::tl:lel: Iransmissiont. all pawer e'quwﬂ
ment - mog1 comalete tacilities of :ve
by any ithool Espert, triengly ins luln
1ars. Graguate Employméent Service u:’al
in finding home near School and P
lime job while you learn
writE FOR SPECIAL RESIDENT SCHOOL

CATALOC AND IMFORMATION

the anly natianally
iecogniand ocerediting
agency for privote
e study

N.T.S. HOME TRAINING is
e Classroom Developed
® Lab-Studio Planned
o Shop-Tested
® Industry-Approved
o Specifically Designed
for Home Study

ACTUAL LESSON

y

Mail Now To
Notional Technical Schools, Dept. RH-31
4000 5. Figueron St., Los Angeles 37, Calif.

Please rush FREE Electronics
TV-Radio “Oppertunity’’ Book and Actual
Lesson. No Salesman will call.

ACTUAL
LESSON

NO OBLIGATION!
NO SALESMAN WILL CALL

= Age
Address

’ City__ — Zone___State
Chech here if interestod ONLY in Resident Training at Los Angeles.

§ VETERANS: Give date of discharge _

N T L T

1981 5
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Quality you
can count on

EVERY
SiNGIE TIME!

In “Just What You Need"

HANDY KITS

* Eliminate
costly delays

Transistor Radio Electrolytic
Capacitor Kit AK-510

Stock the most popular values of minia-
ture electrolytic tubulars for repair of
personal transistor radios and portable
TV sets, with this new Aerovox kit. Con-
tains 18 miniature Type PTT-PWE plastic-
cased units covering over 90% of all
replacement requirements for transistor
radios.

A $23.65 value for only 3"420

¢ |ncrease
your profits

Series-String TV & AC-DC Radio
Tubular Capacitor Kit AK-500

Designed for trouble-free repair of series-
string TV and AC-DC table radios, this
handy kit contains 6 Type PRS “Dandee’’
electrolytic tubular units in the fastest

moving values.

A $13.70 value for only

sg22

Both of these new Aerovox kits are now available
fram your local Aerovox Distributor.

AEROVOX

CORPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD ® MASSACHUSETTS

.=« for the Record

By W. A. STOCKLIN

Editor

| The Challenge of Color

| THE RECENT ANNOUNCEMENT by
Brig. General David Sarnoff. Chair-
man of Rudio Corporation of Amceriea.
that color television is now more than a
S100-million a year idystry, marks a
milestone in the history of color TV,
Looking backwards we recall the many
| problems and headaches that beset the
industiy in the carly days of color TV.
Most of us will recall September 1, 1830
| when the FCC made its startling an-
nouncement giving the nod to the CES
semi-mechanical syvstem of color trans-
mission, This was one of the biggest sur-
prises of our times and caught the en-
tire industry, as well as ourselves. off
guard. Our staff had spent many days
preparing an editorial coverage pro-
gram, and all our work and effort went
by the wayside when the FCC exploded
its bontbh, Lveryone felt that an all-elec-
tronic system was the only practical an-
swer, but to do the FCC justice, the
RCA system that was demonstrated at
the time ol the hearings did have a few
drawbacks.
The years that lollowed were dormant
ones with regard to sales efforts, but
the laboratories continued their feverish
work. It was not until 1954 that the FCC
reversed its decision and gave the green
light to an all-industry, all-electronic
[syslem. Still, color set sales continued
small in comparison 10 black-and-white
[ set sales, but they increased gradually
year by year,
I 1960  was  dramatically  different.
| While the general sale of consumer
goods eased and fell off, while black-
and-white TV sales dropped by 7/,
| color TV sales increased by a whopping
l 3077,

There are several solid reasons for the
increase in color set sales: the price of
the receivers has become more real-

listic. color programming has increased,
and the servicing and maintenance of
receivers is no longer a major problem.

The industrv predicts that '61 sales

lwill better '60 by more than 507.. This
would mean the selling of some 226,000
units to bring the total numbeyr of color
sets in use to more than 2; million by
the year's end. Thinking along these
lines. it is not too implausible to forecast
that the sale of color seis will equal the
sale of black-and-white sets in 3 to 8
vears and that eventually color sets will
| be in greater demand.
|  Thinking along these lines also brings
to mind a future problem. Who is going
to service the coming fiood of color sets?
We seriously wonder who these people
will be. Will they be the captive-service
technicians or will they be the independ-
| ent service groups?
[ Im a way, we are reminded of the
| situation that existed at the resumption

wwWw americanradiohistorv com

ol TV set produetion alter World War
II. Many of the technicians of that
period refused to face the imminent ad-
vent of television, Can yvou reecall their
plaints, "Who is going to buy those ox-
pensive television sets? Who is going to
squint into a tiny seven-inch picture
tube? Besides TV is too hard to service,
and requires too much expensive test
equipment.” The men who could not or
dicd not want to keep up with the indus-
try have long since folded their test
leads and disappeared into other fields
of endeavor. The men who made it their
business to know TV are still in the field
and are carning more than they did be-
fore television.

The situation today is much the same.
At first inspection color TV appeals to
be an insurmountable obstacle. There is
so much new theory to learn; so niuch
new equipment to buy,

And yet, is there really that much
additional to learn; is there that much
additional equipment to purchase?
Granted, color TV cannot be mastered
by anyone in an afternoon, nor a month
of afternoons. The fact remains that the
man who has a working knowledge of
black-and-white TV has the basis upon
which to build his knowledge of color
TV. It is also true that the practicing
black-and-white TV technician has most
of the equipment necessary to service
color, The additional equipment needed,
while running into a few hundred dol-
lars, represents but a small fraction of
his present total investment.

Many technicians have made the of-
fort to master color TV, and many have
invested in the equipment needed. But
judging from the sale of color test equip-
ment, many more, by far the largest
percentage,. have not. The men who do
not learn to service color TV will, in a
number of years. he largely forced to
drop out.

If these men leave the industry in the
immediate years that follow, it will be
both a pity and a toss. A pity that they
have come so far only to be frightened
off by a minor obstacle; only to drop out
before the service industry receives a
generous pay boost equal, if not greater,
than the pay bhoost that followed the
introduction of black-and-white TV, The
loss, of course, will be to the general
public which needs the independent
service 1echnician.

In keeping with the times ELecTrrRON-
1cs WorLp will put greater emphasis on
color in the years ahead and, to be spe-
ciftc, next month we will publish a spe-
cial article on servieing and mainte-
nance of color TV sets. Along with this.
our cover will highlight the ¢coming of
age of this, not new, but fast-growing
field,

ELECTRONICS WORLD
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LITED value-packed 1961

’ 444-PAGE ELECTRONICS CATALOG

including special products
available only from Allied

SAVE MOST ON
EVERYTHING IN ELECTRONICS

¢ New Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

e Money-Saving, Build-Your-Own
KNIGHT-KITS® for Every Need

‘ﬁ._-!_,f_,’ e BestBuys in Recorders & Supplies
® Newest Public Address Systems,

W! Paging and Intercom Equipment

¢ Amateur Receivers, Transmitters
l  and Staticn Gear

|| @ Citizen's Band 2-Way Radio
® Test and Laberatory Instruments
o TV Tubes, Antennas, Accessories

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

= ‘,‘:, BUY ON EASIEST TERMS
Q\G only $2 down on orders up to $50;
) only $5 down on orders up to $200;
only $10 down over $200,
Up to 24 months to pay.

MONEY-SAVING KNIGHT-KITS®—truly the very best
in build-your-own electronic equipment —lowest
In cost, easiest L0 assemble, best for performance.
Select from a complete line of Stereo hi-fi kits,
Hobbyist kits, Test Instrument and Amateur kits.
KNIGHT-KITS are an exclusive ALLIED product.

KNIGHT® STEREO HI-FI—Comparable to the best in
quality, styling and performance, yet priced far
lower. Select super-value KNIGHT components or
complete systems and save most. Also see the !
largest selections of famous-name hi-fi compo-
nents and money-saving ALLIED-recommended
complete high-fidelity music systems.

You get every buying odvantage at ALLIED:
Lowest, money-saving prices, fostest shipment,
expert personal help, easiest-pay terms, sat-
isfaction guaranteed or your money back.

"’"";';',"' send coupon today

for 444-page catalog

Exciusive Allied producls save you more | COLLLLLLLLLLLLLELLE ] [}
! ALLED RADIO, Dept. 1-Cl .
= 100 N. Western Ave., Chicago 80, lll. =
% (] Send FREE 1961 Allied Catalog No. 200 J
.
. :
ALLIED RADIO S e EESp—————
] PLEASE PRINT :
.
j .
Satisfaction Guaranteed or Your Money Back : Address B =
World’s Largest Electronic Supply House H s
1 .
gy !: i 8 City Zone___State .
-m—-l Y———— our 40th year - ]

March, 1961 7
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BRIGHT
NEW
VIEW

for Multi-set TV-FM
Home Operation...

...and a

Bright Profit Outlook for YOU with

NEw || HH[] | HsA-43
Amplified 3 SET COUPLER

Here’s a new precision-perfected TYPICAL APPLICATIONS

amplifier that provides 5 DB min. e iy
gain across all TV-FM channels - "

on two outputs and no loss in . ' =
0= | OO0

the third output. Housed in a

rugged, compact and handsome 2 TV and N e

case. The HSA-43 features 1FM Set

single tube operation (6D.J8), ", :

A.C. interlock and no-strip twin

lead terminals. Its excellent e

isolation and match prevents set [ 1 E:

interaction and ghosting. iDEAL One TV an One TV or
one FM Set one FM Set

FOR FEEDING ONE FM AND TWO TV

COMING

NEXT
MONTH

A DIMENSION CONTROL FOR STEREQ
Details on a new circuit that permits
adjustinent of stereo separation ratio
—enhancing stereo effect, cancelling
crosstalk, and compensating for poor
londspeaker placement.

COLOR Tv SERVICE TODAY

Is there enough of a Color TV " mar-
ket to justify the expenditure of time
and money on needed service “know
how™ and equipment? Here are some
revealing answeers,

1861 TUBE INVENTORY FOR SHOPS

A useful, vear-round referenee for all
service persomtel—includes both shop
and tube caddy lists.

SPEECH CLIPPER FOR CB TRANSCEIVERS
Inerease e “tall-power” of vour
Citizens Band unit by adding this
simple, transistorized speech-clipper
circut! lo vour rig.

ELECTRONIC ENGINE ANALYZER

Whether you drive a sports car or
“chauflewr” the family ico-door, this
simple transistorized unit will help
you keep vour transportation in top-
noleh condition by indicating engine
speed, distributor contact-point duell,
and hattery voltage.

TV COMMERCIAL “SILENCER”

If the “sponsor's imessage’” gels vou
down, bhuild this simple remote control
[or your TV sel and enjoy freedom
[rom commereials!

All these and many more interesting
and informative articles will be vours
in the April issve of ELECTRONICS
WORLD . .. on sale

MARCH Iith

ELEGTRONICS worLo

SETS FROM THE SAME ANTENNA.

$29.95 (st

Write Jerrold today for full de-
tails on this new Profit Qutlook!

ELECTRONICS CORPORATION, Distributor Sales Division
J EHHHL Dept. IDS-123 Philadelphia 32, Pa.

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

LEADER AND LARGEST MANUFACTURER OF TV DISTRIBUTION SYSTEM EQUIPMENT

ELECTRONICS WORLD
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Here’s The Offer No Other Radio-TV School

LEARN AT HOME in Spare Time! DARES MAKE!

YOU DO MANY PRACTICAL JOBS with the kits we
send - you. That's right, you PRACTICE what we
TEACH! You build a Signal Generator, AC-DC Power
Pack, and AC-DC Superheterodyne Radio Receiver
and top quality 21 inch TV Set. EARN AS YOU
LEARN with the famous RTS 30 Day Income Plan.

sttt ert RTS Wll Train You at a Price
wewsaat 2t You Can Afford and When
[ e You Are a Qualified Graduate

ANY RADIO-TY SCHOSL Wil Help You Open a Service
Shop of Your Own and Supply
L You With Every Bit of
Equipment You Need to Get
Started - Plus an Inventory
of Parts and Necessary
Supplies.

¥, N ALL FINANCED WITHOUT INTEREST
N, e OR CARRYING CHARGES!

2 e meiany You Also Receive . . . Advertising
iR Help and Material, Shop Plans,
Business Systems, Letterheads,

Calling Cards and Much More!

YOU BUILD THESE
AND OTHER UNITS!

RTS" Membership in
The Association of

Home Study Schools
is your assvrance of

Reliobility, Integrity and Here's What Two of Many Business Plan Shop Owners Have to Say!

llalb ey Badra ‘ This business takes in between The school lives wup to its
. $1500 and $2000 2 month. I've promises 1009 . RTS does not
had to hire help to keep up lose interest 1n 1ts students once
with t. they graduate
CULLEN W. IRBY HAROLD R STANLAKE

Corpus Christi, Texas Perry, Michigan

DON'T LOSE OUT — FIND OUT!

RAD!O TELEVISION TRAINING SCHOOL, Dept. EW-31
815 E. Rosecrans Ave. Los Angeles 59, Calif.
Rush me full information by return mail. (Plesse Print)

TRAINING SCHOOL\ /.- FREE

815 E. ROSECRANS AVENUE
LOS ANGELES 59, CALIFORNIA

L 1010 Est. 1922
pop CiTy

EF | ‘!—"”‘—:—} :
U___rrpxlseFs NO SALESMAN WILL CALL ON YOU!

March, 196) Q

AGE eca

NAME

STREET

ZONE STATE
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how often
could you
have used...

A

SERIES VR TUBES

To the Editors

A very interesting article hy DMr.
Dave Stone appearced in the September
1960 issuce of Erecrreonies WonrLp., The
accompanying circuit illustrated that
two series VR fubes may be ignited
with a minimum supply voltage only
slightly greater than the combined op-
crating voltage of the two tubes

A similar problem recently arose in
the Maintenance Department at CBWT.
It became necessiry to build a number
of regulated power supplies to provide
=20 v, of bias and control voltages to our
stabilizing amplifiers. Only 80 volts of
a.c. was available. This would provide
suflicient d.c. to operate an 0C2 or
VR-73 but just short of that required
to initially ignite it. After much head-

Haady as an extra
hand or helper.

3 SRI
Clamps lightly :‘I'”l R Wl aw Y.
or tightly ...for B E0
moments ar minutes, o
i z R ==
| [} o et 12K Sk s
3 +]ioout s 2 +|io00u LoAD
o 1S0v 25V
° [
| 100K 3 = SRZ
\ oF ¥mo
\ ,
f | +150V —
| scratching and several unsuccessfut
attempts the eircuit shown here was
| evolved.

Lwixgagil

1 \When power is first applied, SR, is

{ eut off by virtue of 150 v, positive from
the external source appearing at the
cathode, therefore the eombined volt-
ages of the positive and negative sup-
plies appear across the VI tube in serics
with I, When the VR tube conducts,
SE. also eonducts, placing the junction
essentially at ground. The VR tube now
| remains ignited and R, appears as a
light load aeross the 150 v. positive sup-
| plv.
| Nine of these power supplies have
been built and put into eontinuous oper-
ation. In a period of almost a year they
have exhibited absoluiely no preoblems
whitsoever,
! F. A, JoniNsox,
TV Maintenance Supervisor
Canacian Broadeasting Corp.
Winnipeg., Canada

Shim, serraled s

2 Models: Mo. 43H curved mose and Mo. 42H
straight — Ask your d stribwtor to shew |

We are sure onr veaders will be infer-
ested in how the abore problem wrus
solred. —Editors.

you Xeefite 3eiters boday.
ELECTRONIC pH MEASUREMENT

To the Editors:

I I was pleased to find the artiele
“Eleetronic pH Measurcment™ by My,

Tom Jaski in your September issuc. Let
XCELITE, INC. « ORCHARD PARK, N. Y. |me tell you how much I enjoyved the
Canada: Charles W. Pointon, Ltd., Toronto, Ont. !article and that I plan te make it as-

10
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e ——————
from our Readers

signed reading for my students in Ad-
vanced Quantitative and Instrumental
Analysis,

There were. however, some imperlee-
fions in the discussion which could lead
to much confusion on the part of the
readers. Mr. Jaski states that the mo-
lecular weight of a substance is the
number of times its mwolecule is heavier
than a molecute of hydrogen, whose
molecidar weight is 1. First of all, the
dafomic weight of hydrogen (H) is
1.0080 and the moleenlur weight of hy-
drogen (H.1 is 2.0160 or twice the
atomic weight. Dut the system of
atomic weighis is not based on hydro-
aen in the first ptace. Rather il is based
on oxygen with an arbitrarily assigned
atomic weight of exactly 16.0000. All
other atomic and molecular weights
are relative to this value so far as
chemists are involved.

Next there is confusion between mo-
larity and molality, the latter not be-
longing in the discussion at all. Molarity
refers to the number of moles of solute
per liter of sohiefion. Molality means the
number of nmwnles of solute per 64
granms of solveat. These two can be close
as, for example, in a dilute agueous so-
lution, but they are not to be thought
of as the same nor used interechangeably
by any means.

Finally, a small point. the value of
6.06 x 10 has not been used forr years.
Modern chemistry books use 6.024 x
107" forr the number of molecules per
mole.

H. L.. Coven

Alary Washington College of
the University of Virginia
Frederickshurg, Virginia

Thanks to Reader Corer qnd 1o viany
other readers. particularly in the chemn-
istry departments of many of the
nniversitics, who called the above nae-
curacics to owr altention. We also ap-
precidte Reader Cover’s offer of the
facilities of his college b working on
future articles that depart someichat
from the field of electronics and et
tnto the field of chemistry——Editors.

STABLE TRANSISTOR V.F.O,
To the Editors:

My article “Stable Transistor V.F.0Q."
(Oetober ELEcTRONICS WorLD) mentions
that it is not necessary to use the toroid
form mentioned in the parts list, How-
cver, I should have mentioned that slug-
tuned coils will have less “Q” and scv-
cral eircuit medifications may he re-
quired. A typical unit, using 18 turns of
#22 enameled closewound on a %" ce-
ramic form required the following
changes for stable oscillations. The tap
was placed at 7 turns, capacitor C. was
changed to 75 uuf. and C. was changed

ELECTRONICS WORLD
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Copyright 1961 Channel Moster Carp.

|

To make the most, feature the best
— sky-high quality products by
Channel Master. Channei Master
moves the goods because it delivers
the goods. it's the brand that gives you
those heaven-sent little “extras”. Top
quality and top performance for your

CHANNEL

customers — maximum volume and
profits—you get the best of both. Just
follow your “growth line” — Channel
Master.
CHANNEL MASTER CHANNEL MASTER CHANNEL MASTER
SUPER 10 T-W ANTENNA TENN-A-LINER ROTATORS PREMIUM QUALITY TUBES
b o
Cul’ -
 *
vz
o
sl
e
C B
B ,
The most powerful super-fringe an- The only automatic rotator that can America's fastest growing line!
tenna yet developed. Based on be aimed within one degree of the Longer-lasting, uniformly dependable,
Channel Master's unique Traveling required direction. Unsurpassed ac- with minimum call-backs. No other
Wave principle, it has 10 elements curacy, plus great repeatability and tube make offers greater oppor-
and offers up to 78% maore power for easier, quieter operation. tunity for profits than these fully
picture-poor homes. proved performers.

[
| CHANNEL MASTER works wonders in sight and sound

ftLeEnyttio, w i
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air...

WITH VOCALINE 4-CHANNEL COMMAIRE
ED-27M CITIZENS BAND RADIO

Ranked first for
dependability
distance - clarity

Citizens band radio can be no more effec-
tive than the equipment you use! In fact,
no judgment on the subject can be valid
until one has heard the type of perform-
ance possible when properly engineered;
truly superior equipment is utilized.
Example: the Vocaline Commaire ED.
27M, the finest citizens band radio avail-
able anywhere today! The difference
between Vocaline Commaire ED-27M
and ordinary Citizens band radios can
be as substantial as the difference
between the two photos above., For dis-
tance, reliability, flexibility and uniform
clarity on the entire 22 channel citizens
band . . . you have only to hear the Com-
maire to convince yourself that this is the

Vocarine |

510 Coulter Street
Old Saybrook, Conn.,

12

Also available in
single channel
model —
Commaire
ED-27M —
proven as the
world’s finest-
performing class
D Citizens Band
Radio! Only
$179.50 each, list.

$189.50
each, list.

one unit that is unmatched by any other
in its class.

Specifications and features: Finished to
pass U.S. Navy 500 hour salt spray test!
“Silent-Aire” squelch with exclusive
noise suppression. Double conversion
superheterodyne single crystal receiver—
accepted as the finest. Transistorized
power supply. 5 watts input — 3 watts
output. 6 and 12 VDC — 115 VAC. Only
514”7 x GL4" x 814",

Send complete literature to:

Name.

Address______

City___ Zone____State

www.americanradiohistorv.com

1o 100 #uf. Tt has also been pointed out
that FM ol the oscillator. due to 1.l
piclkup. can occur unless the oscillator
box is well grounded to the transmitter
chassis.

DoNALD STONER
Alta Loma, California

These sugdestions will improve the
stability of the cirenit whenever «o
toroidal cail is not uscd - FEditors.

POWER-LINE
To the Editors

1 believe the terminology used in your
article "Power-Line Carrier Communi-
cations”™ (January 1961 issue) may be a
little confusing to the non-industrial
technician.

The entire trap shown is in series
with the 60-cyvcle line, however the trap
itself is a parallel one tuned to the oper-
ating .. and used as the author states.

CARRIER

=
ot ame . Fnel, o
NEXT SUBSTYATION SUBSTATION
H-V PARALLEL
| COUPLING CAPACITOR
CAPACITOR
LINE
MATCHING [-COAX | XMTR.
EQUIPT. ACVR.

The parallel capacitor for this trap may
Ihc- scen in Fig. 4 just protruding from
the right-hand end ol the coil. The trap
| shown is just as weighly as the coupling
| capacitor shown in Fig. 2, being on the
Im'dc-r of 500 pounds or so.

I have subscribed to your magazine
for many years and fully enjoy each
issuc: the latest copy is no exception.

Roperr J. HeNTER
Tucson, Arizona

Thanles to Reader Hunter for this ad-
ditional information. The cirenit shown
ubore showld clavify the arvrangement
nscd.—Editors

SYNCHRONOUS PHONO MOTORS
To the Editors:

What's the difference hetween the
hysteresis synchronous (1S) and just
| plain synchronous (S) motors indicated
in yowr directory of hi-fi turntables
(February issue) ?

Jorx Mureny
Roanoke, Va.

Actually both types of phono motors
referred to abore use rotors made of
magnelic steel und operate on the same
basic principle. The molors veferred to
inonr directory us synchronons (8) are
very similar lo the type used in nweny
clectric cloeks. The rotors heve are one
or more hardened steel dises yunning in
« scaled metal ceylinder, These snall
motors. althowgh very acenrate in speed.
have low torques! hewee. they aust be
used with lightweight tiueatables. The
rotar in the usial hysteresis synchiron-
ous (HS) motor is constiructed like the
more conventional squirvel-cage rotor
and has considerably nore torque. Some
HS motors wre “inside-out™ types. in
which the rotor rotates arovwnd the out-
side of an inner fired stator ussembly.
Bditors. —Bo—

ELECTRONICS WORLD
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Do you WISH you
were EMPLOYED
in ELECTRONICS?

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

An F.C.C. conunercial (not amateur) license is your ticket
to higher pay and more interesting employment. This license
is Federal Government cvidence of your qualifications in i
electronics. Employers are cager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS radiotelephone license is of value
primarily in that it qualifics you to take the sccond class
examinatien. The scope of authority covered by a third ¢lass
license is extremely limited.

The SECOND CILASS radiotclephone license qualifics
you to install. maintain and operate most all radiotelephone
equipment cxcept commercial broadeast station equipment.

Do =T
N,

"
The FIRST CLASS radio telephone license qualifies you (X
to install, maintain and operate cvery type of radiotelephone é?‘

cquipment (except amateur) including all radio and tele-
visien stations in the United Siates, its territories and pos-
sessions. This is the highest class of radiotelephone license
available.

~
\>3)
)

!
<l

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license. it does
this by TEACHING you clectronics. Some of the
subjects covered in detail are: Basic Electricity for
Beginners, Basi¢ Mathematics. Ohm's and Kirchhotf's
Laws. Alternating Current, Frequency and Wave-
length, Inductance. Capacitance. Impedance. Reso-
nance, Vacuum Tubes. Transistors. Basic Principles
of Amplification. Classes of Amplitiers. Oscillators.
Power Supplics. AM Transmitters and Receivers. FM
Transmitters and Receivers. Antennas and Trans-
mission Lines. Measuring Instruments. FCC Rules
and Regulations. and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail.

WD ORI
NN

T\
=

OUR GUARANTEE

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

S
/]
N

Get

Your First Class Commercial

¢ F.C.C. LICENSE

QUICKLY !

Learn by Correspondence or in Resident Classes

Grantham training is offered by correspondence or in
resident classes.
1 thoroughly---teach you a great deal of electronics and
Bl prepare you to pass the F.C.C. examination for a first
class license.

Either way, we train you quickly and

Get details now.

e

Mail coupon below.

X &

This booklet
N§ l
- FREE:

This free booklet gives
details of our training =
and explains what an E
F.C.C. license can do for Y
your future. Send for S
your copy today. £ y

To get ahead in electronics —first, you need the proper train-
ing; then, you need "proof” of your knowledge. Your first class
commercial F.C.C. license is a “diploma"” in communications
electronics, awarded by the U.S. Government when you pass
certain examinations. This diploma is recognized by employers.
Grantham School of Electronics specializes in preparing you
to earn this diploma.

Grantham training is offered in resident classes or by cor-
respondence. Our free booklet gives complete details. If you
are interested in preparing for your F.C.C. license, mail the
coupon below to the School's home office at 1505 N. Western
Ave., Hollywood 27, California —the address given in the coupon
—and our free booklet will be mailed to you promptly. No
charge —no obligation.

HOLLYWOOD RESIDENT CLASSES 's;“
CALIF. HELD IN FOUR CITiES [
X

SEATILE If youareinterest- i
WASH. ed in attending day §

or evening classes
KANSAS CITY mall.the coupqn for
MO. free information to

our home of- g
WASHINGTON
D.C.

fice inHolly-
wood, Calif.

N L
MAIL COUPON MNOW —NO SALESMAN WILL CALL =3

March, 1961

U S ISRy < S

{Mail in envelope or paste on postal card}

To: GRANTHAM SCHOOL OF ELECTRONICS
1505 N. Western Ave., Hollywood, Calif.

Gentlemen:

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

Name. Age
Address
City— State

-_--l.-——-——--——-m-iJ

1l am interested in: [ HomeStudy, [ Seattle classes |

] Hollywood classes, [] Kansas City classes, [J Washington classes -
[

13
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there are drivers

and there are drivers!

Which is by way of saying: don’t use a boy for a man’s job! For performance, efficiency, depend-
ability and penetration, let these man-sized features of University’s loudspeaker drivers guide
your choice: » One-piece linen base phenolic diaphragm construction yields exceptionally
uniform over-all frequency response » Rim-centered palate assembly results in shock- and
vibration-proof mechanism » Powerful Gold Dot Alnico 5 magnet assembly B Built-in trans-
formers provide highest degree of versatility of application and flexibility of operation » Indi-
vidually precision-wound tropicalized voice coils B Important conveniences of field-replaceable
diaphragm assemblies, phase-coded terminals, standard threads for interchanging trumpets
» Conservatively rated continuous-duty power handling capacity at maximum conversion efficien-
cies mean lower dollar-per-watt costs for the user » Completely weatherproof construction and
acrylic finish assure lifetime protection. B With drivers like these you're off to a good start. Now
team them up with trumpets from University’s all-inclusive line — wide-angle, directional,
radial —and yow’re ahead all the way. For complete details on University public address
speakers and accessories, write Desk S-3, University Loudspeakers, Inc., White Plains, N. Y.

CHOOSE FROM THESE SiX DELUXE ID MODELS—FROM 20 TO 60 WATTS il
|

: UNIVERSITY..?

WORLD'S LARGEST MANUFACTURER
OF PUBLIC ADDRESS SPEAKERS

1D-20, 20 watts ID-30, 30 watts ID-40, 40 watts 1D-40T, 40 watts 1D-60, 60 watts 1D-60T, 60 watts A Division of Ling-Temco Electronics, Inc.

OR FROM THE WORLD FAMOUS STANDARD LINE OF UNIVERSITY DRIVERS
ELECTRONICS WORLD

14
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want to
boost
your pay? &

e
) r .
o O

How lo g2t 2
commercidd
§CC Licenst |
p——

find out how

1. The new electronic devices can be handled
by you.

2. To solve the problems that will stump
yaur fellow technicians.

3, Training is Job Insurance when employ-
ment is tough to find . . . and more money
for you when times are good.

Successful
ElectronicCs

Training

Mail This Coupon Today.

Cleveland Institute of Electronics
1776 E. 17 St,—Clevelond 14, Ohio

Moarch, 1961

move ahead

In
ELECTRONICS

Your FCC License Or Your Money Back!

Completion of the Master Course (both Sections) will prepare you for a First Class
Commercial Radio Telephone License with a Radar Endersement. Should you fail te
pass the FCC examination for this license after successfully completing the Master
Course, you will receive a full refund of all tuition payments. This guorantee is valid
for the entire period of your enrollment agreement.

Investigate our NEW Training Program in
Computers, Servo Mechanisms,

Magnetic Amplifiers and others!

Get This Hundy Paocket Puts all the commonly used conversion

E y factors, formulas, tables, and color
Electronics Data Guide codes at your fingertips. Yours abso-

lutely free if you mail the coupon in

Free eee 30 doys. No further obligation]

Accredited by The National Home Study Council

Cleveland Institute of Elecironics

Desk RN 51, 1776 E. 17 S§1., Cleveland 14, Ohio

:-------------------------------. \ I
] Please send FREE career information material prepared |'
I to help me get ahead in Electronies. | have had train- \/ 1
: ing or experience in Electronics as indicated below: :
! 1
: ] Military [] Broadcasting ]
1 [J Radio-TV Servicing [] Home Experimenting :
: [J Manvufacturing ] Telephone Company :
: [ Amateur Radio [0 @ e ris b s dems o sti Al ]

1
' '
: In what kind of wark are you In what branch of Electronics 1
] now engaged? are you interested? :
1
: —— ———— :
1
] '
: Name_ —— e — Age = ]

1
: Address e — — :
1
] City. . Zone_ __ State_ . :
1

1
: Special Tuition Rates to Members of Armed Forces Desk RN 51 :
R o o o o o o e e e e

15
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A CREI college-level extension program in advanced
electronic engineering technology that offers you...

high professional
status and

DYNAMIC EXPANSION OF ELECTRONICS
INDUSTRY CREATES OUTSTANDING JOB
OPPORTUNITIES. No other major field of engi-

neering has enjoyed a more rapid growth or promises a
more brilliant future than electronics. New develop-
ments in space exploration, guided missiles, automation,
computers, and many other fields create new jobs daily,
jobs which have to be filled by men with a modern
advanced education in electronics. The shortage of
competent electronic personnel will grow more acute
over the next decade, and salaries and professional
stature of technical men are expected to reach new highs.

The fact that new positions must be filled by men with
an up-to-date education is evidenced by the experience
of the CREI Placement Bureau, where the demand for
graduates and advanced students has far exceeded the
supply for several years. It is of interest to note that

16

better income

many leading companies regularly visit CREI strictly
for the purpose of recruiting CREI graduates and
students.

Many CREI students have learned that they do not
have to complete the program to realize considerable
increases in their status and income. Their own em-
ployers realize that if you are ambitious enough to
pursue this college-level program, you are a better
candidate for rapid promotion. Professional people in
supervisory positions recognize the value of CREI
education.

HOME STUDY IS CONVENIENT AND

TIME SAVING. You will find more than 20,500
CREI students working in most every phase of elec-
tronics in all 50 states and in most foreign countries of
the free world. Just like them, you can pursue the CREI

ELECTRONICS WORLD
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CREl's Extension Division now TO THE SERIOUS-MINDED MAN, CREI
offers you a college-level program OFFERS THESE IMPORTANT BENEFITS:

. . . sk You gain a solid college-level education in elec-
in electronics comparable in tronics; you keep abreast of continuous new

technological content to advanced developments and sophistications in the field of

electronics.
residence courses, sk You can gain higher status and enjoy the in-

) creased respect of your associates.
CREI offers college-level opportunity to the man

who wisely realizes that the recognition and rewards
in electronics are now going to other men—espe-
cially the man with modern advanced education.

sk You facilitate more rapid professional advance-
ment and corresponding increases in pay.

sk You gain the personal satisfaction that comes
from working and communicating intelligently

Within two to four years, depending on the courses with technical colleagues and superiors.

you select and amount of stick-to-itiveness brought Th dit is desi d
to bear, you can complete the CREI program in e accredited program is designe

advanced electronic engineering technology. The to meet your present and future
program was developed hand-in-hand with leading employment requirements and to

private companies and governmeni agencies con- . f . | stat
tributing to the Nation’s efforts in electronics, com- Increase your professional status

munications, missiles and space exploration. and earning power.

OFFICIALS OF PRIVATE COMPANIES PROFESSIONAL STANDING

AND GOVERNMENT AGENCIES APPROVE CREI was founded in 1927 and is one of the oldest
CRE! FOR THEIR OWN PERSONNEL. technical institutes in America. We co-founded the

National Council of Technigal Sphopls, and we were
The quality and advanced standin of the CRET eca.  SmoN, the first thiee technical natitutes wome oyt
tional program is readily seen in the appreciation expressed Professional Development. The U. S. Office of Educa-

for it by both industry and government. At present there : . S e P . T
are 5,240 U. S. Navy electronics personnel enrolled in CREI tion lists CREI as “'an institution of higher education.

extension programs. More than fifty leading electronics QUALIFICATIONS FOR CREI
organizations in this country and in foreign nations actually .
pay all or part of the tuition for employees taking CREI Y'OU qualify for CREI study if: you have a high school
courses. The list below comprises a few of these organizations: diploma or equivalent, and if you have had basic

electronic training and practical experience in some
phase of electronics. Tuition is reasonable and may be
paid monthly, if you wish. Veterans qualify for this
program under the GI Bill.

National Broadcasting Company « Jerrold Electronics Cor-
poration » Pan American Airways + Radio Corporation of
America « Canadian Aviation and Electronics = Federal
Electric Corporation < The Martin Company « Voice of

America + Canadian Broadcasting Corporation « North- CREI RESIDENCE SCHOOL

west Telephone Company - Commerciai Cable, Incor-

porated » Canadair Limited < Columbia Broadcasting CREI conducts a residence school in Washington, D.C.
System ¢ All America Cable and Radio « Canadian for those who can attend classes. Day and evening
Marconi ¢ Mackay Radio =« United Air Lines » Gates classes start at regular intervals. Graduates earn AAS
Radio Company ¢ Mohawk Airlines » Florida Power and Degree in 27 months of study. Electronics experience or
Light Company  British Air Force, Army, Navy training is not required for admission.

program while you continue your regular full-time job. SEND FOR THIS FREE 48-PAGE BOOK
You study at home during hours chosen by you, and TODAY. . . USE POSTAGE-PAID CARD

you are not rushed. Also, you do not have to waste

valuable time traveling to and fro but can concentrate ATTACHED. write for the detailed and
on your studying at the hours most convenient to you. informative book **Insurance for Your Future ) .
in the New World of Electronics.’’ It is yours Bl ;
. for the asking without cost or obligation. The =L TRONCg
The courses are prepared in easy-to-understand format, book gives details about curricula and CRE| . b
5 S and answers several searching questions
and your progress .lS gl“d.ed all along the “{ay by the about the future in electronics. The book is
CREI staff of experienced instructors. These instructors of vital interest to every man employed in
always stand ready to give you personal assistance and electronics.

help whenever you may need it.

ECPD Accredited Technical Institute Curricula » Founded in 1927

The Capitol Radio Engineering Institute

3224 16th Street, N.W., Washington 10, D.C., Dept. 1103-H
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Latest Information

on the Electronic Industry

By ELECTRONICS WORLD'S
WASHINGTON CORRESPONDENT

ELECTRONIC COMPONENT OUTPUT NEARLY TRIPLES IN DECADE—Electronic component
manufacturing is now a $3-billion annual business—almost three times the output of
a decade ago—Washington revealed in a year-end report. In its first major study
of this industry, the Department of Commerce Electronics Division noted that about
60 per-cent of the component production is for the civilian market, the remainder
for the manufacture of military electronic equipment or for maintenance purposes.
In textual and tabular form, the study, entitled "Electronic Components, Production
and Related Data, 1952-1959," is for sale by the Superintendent of Documents,

U.S. Government Printing Office, Washington 25, D.C. for 20 cents a copy.

WORLD'S LARGEST AUTOMATIC RELAY STATION OPENED AT FORT DETRICK—A $25-million
control station for the Strategic Army Communications System (STARCOM), designed
to give almost split-second control over the far-flung Army commands, is now in
operation at Fort Detrick, Frederick, Maryland. The control center, key station of
the network, which includes communications stations and long-distance radio,
wire, and cable circuits, can handle 275,000 messages a day and can store 5000
messages at a time. For high-speed automatic handling, messages are recorded on
perforated tape and converted back to printed messages at their destination. A
feature of the center is the use of troposcatter to reduce atmospheric
interference. A B85-mile troposcatter syStem links the station to the Army's
overseas radio receiving station at La Plata, Maryland, with an extension via a
microwave contact to the transmitting site at Woodbridge, Maryland.

IMPLICATIONS OF SATELLITE-BASED COMMUNICATIONS SYSTEM CITED IN SPACE REPORT—
Scientists and engineers believe that in a relatively few years the world will be
wrapped in a communications net based on satellites. So viewed the Brookings
Institution in a 190-page report prepared for the National Aeronautics and Space
Administration. Since such a system will be international in its scope, it was
emphasized, planning must take into account potential users abroad and the problems
that will surely arise. It will be necessary, for instance, to devise a frequency
allocaticn plan that will resolve or minimize not only economic, social, and legal
difficulties, but technical problems such as the relative non-directionality of
satellite signals and the different frequency-control requirements of active and
passive systemS; also receiver and possibly transmitter antenna control and
sharing. Privileges and priorities of satellite use will also have to be
considered. Cost-sharing arrangements may be more difficult to enforce with
passive systems and scheduling of messages via active systems will require special
agreements. A particularly important technicality that will require study will be
compatibility of components produced and used by various nations. In addition, our
role will be bound up with questionsS involving national interests and private
profit motives. Thus, we will have to decide under what circumstances the
government should provide launching facilities and research and development
centers. If taxpayers are to finance portions of technological developments,
agencies will have to firm up not only patent ownership policies, but rules and
regulations regarding systems that might be owned and operated by government or
private interests.

"MISSILE-MASTER" COMMUNICATION NETWORK SET UP BY ARMY—Electronic centers, called
"Missile Masters," designed to coordinate air defenses of key industrial and
population areas, have been announced by the Army. Located in the Washington-
Baltimore, Seattle, Boston, New York, Buffale, Detroit, Pittsburgh, Philadelphia,
Chicago, and Los Angeles zonesS, the network provides a communications and fire
coordination link to "Nike" missile batteries.

40-HOUR TAPE PLAYBACK DEVELOPED IN ENGLAND—A long-playing magnetic tape recorder
that will provide up to 40 hours of unattended sService has been developed in
England for use in civil aircraft, entertainment, and general industries. A
two-track head on a cam assembly enables 40 tracks of recording to be made on one
1200-foot, one-inch-wide tape that is wound on a 5%-inch reel. The play speed

is 3.75 inches-per-second.

20 ELECTRONICS WORLD
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LL TRANSISTOR TRANSCEIVER

| i local escillator. 455 ke IF. Noise Jimiter/squelch. {Input 6 mc. Specify
Now you can build LI .A“ TranS|_s_tor, CryStal frequency. Wired, tested with crystals. Cat. No. 300-131 $32.50
Controlled, Portable Transceiver for Citizens band TRA-2 AUDIO UNIT
communicati . Internati l Three transistors. Input 100,000 ohms and 50 ohms. Speech ampfifier for
o Ama!eur . ations atlopal. SUb,. dynamic microphene. Push-pul! power amplifier class B butput 300 mw.
assemblies, prewired and tested are “quickly wired and tested. Cat. No. 400-104 $21.50
interwi nd ready for operation. Fi tran- TRT-2 TRANSMITTER
. wired a . y P .o B Fifteen 4 Crystal controlled. Three transistors. Output 100 milliwatls minimum with
sistors for transmitting and receiving. Dua! con- ;:_l transitst[ors. dPt:wer stage usces specig‘)looHlfmtransisturs. wired and go;;t%dn
: i g e B ess crystals and transistors. Cat. No . |
version superheterod)_tne receiver. Noise limiter 21 Teansistor Kit (100 mw outgut). Cat. No. 150-128. e
and squelch. International precision crystals and Ef sTt':u';S'rsé%' 'bgrt ((:_?_oumsw :utdnu(t)dmgg(t’. Ne. 150-129 gggg
. . itizen and (. ) 3
highest quality components throughout. Power re- cr;stals FA-5 for Amateur (.01%) $ 4.00
quirements: 15 volts dc @ 60 ma average. Positive —
iy
ground. o it ASSEMBLY PARTS KIT makes
TRC-1 CONVERTER ’ it easy to interwire subassemblies.
*
Crystal controlled, 3 transistors for 10 meters or Citizens band. RF am- i t\§ Kit includes base plate, squelch con-

plifier, mixer/oscillator. Double tuned front end. |F output 6 mc. Others 8 2
on special order. Power: 15 volts dc @ 5 ma. Wired, tested with Crystal 2 th' volume control, transmit-receive
Cat. No. 30(00-1%2 T $17.95 = ' Ewntch andsantgnna connector. s
pecial IF (Cal. No. 300. $22.50 : at. No. 150:136 .. .$9.95
TRB-1 MIXER IF UNIT

Six transistors, 2 diodes. & mc RF ampiifier/mixer. Crystal controlled ORDER DIRECT FROM INTERNATIONAL CRYSTAL MFG. CO.

INYERNATIONAL
CRYSTAL MFG., €0., INC.

18 NORTH LEE o OKLAHOMA CITY, OKLAHOM®? | SEND FREE 1961 INTERNATIONAL CATALOG
FREE : NAMID. S ———— - —
1  aDDREss. .
1961 CATALOG HEF STATE-
S ——
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DYNACO

MAKER OF THE WORLD'S FIMEST
HIGH FIDELITY COMPONENTS

proudly fresenls
the all wew

dynatuner

sugenb companion
lo gour

DYNAKITS

$79.95 Kit
$119.95 Wired

EASIEST TO ASSEMBLE
Dyma's traditiomal stream-
limed circults ond etched
circuit boards enable com-
plete construction and
alignment in & howrs.

SIMPLEST TO ALIGN
You ochieve minimum dis-
tortion and maximum sems-
itivity — yourself — withowf
any instroments,

UNPARALLELED
PERFORMANCE

Highest efective sensitivity
plus lowest distortion plus
superior guieting plus pre-
cise, drift-free tuning,

Hear and compare it at your
faverite dealer's showroom,
Write for camplete specifications

DYNACO, INC.

1912 Powelton Ave. = Phila. 4, Pa.
CABLE ADDRESS: DYNACO, FHILA,

22
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HAROLD L. RUSSELL has been named gen-
eral sales manager of the Weston In-
struments  Division
of Daystirom, Inc, He
was promoted [rom
his former position
as process instru-
ment siles manager,
By this appointment
and associated reor-
ganization of the
sales division, the
company hopes (o increase the effective-
ness of its home office marketing organi-
zation and to provide stronger support
for its field sales foree,

Belore joining Weston in 1960, Mr.
Russell was general sales manager [or
Fischer and Porter Compuny, Hatboro,
Pa. and prior to that was associated
with the industrial division of Miune-
upolis-Honeywell Regulator Company.

Mr, Russell graduated from the Uni-
versity of Pennsylvania with a B.S. in
electrical engineering. He is a memher
of the Instrument Society of America
and the AIEE.

&

GENERAL ELECTRIC has announced its entry
into the $20-million annual capacitor
replacement market with the series of
unique merchandising and packaging
ideas to help move these components,
Fried grasshoppers and other exotic
foods will be included in the “surprise
packages' which will contain ten of the
most [requently used capacitors, The
packages will he sold by distributors for
the cost of the capacitors alone,
Featuring an “Application Rating”
system for the electrolytic types, the
company offers a total of 275 “Twist-
Prong™” and tubular capacitors to re-
place as many as 1217 different capaci-
tors used in a wide variety of equipment,
The “Rating™ approach is expected to
reduce by 65 per-cent the number of
types presently stocked by a distribu-
tor. This should malke possible a 50 per-
cent annual saving in space and inven-
fory investiment. Company studies of
capacitor movement by types have indi-
cated that twenty G-E capacitors will
mect 70 per-cent of all conventional re-
placement needs,
HARMON-KARDON stockholders have
agreed to accept one share of JERROLD
ELECTRONICS CORPORATION stock for each
1.8 shares they now hold, therehy ap-
proving the proposed acquisition by the
Philadelphia firm. There will be no
change in personnel or management of
the new subsidiary ... MALLORY has es-
tablished a new department to develop
and produce microminiature electronic
componenis ... M. R. Friedberg, presi-
dent of ANTENNA SPECIALISTS COMPANY,

wwWw americanradiohistorv com
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Cleveland, has announced the purchase
of TELE-BEAM INDUSTRIES INC., Napa, Cali-
fornia manufacturer of base station
and mobile antennas ... Arthur Feldon
announces the formation of MICROSEMI-
CONDUCTOR CORPORATION, of which he is
president. The company is now conduct-
ing rescarch and development in its 15,-
000-square-foot facility in Culver City,
Calif. ... AMERICAN ELECTRONICS, INC. and
ELECTRONIC SPECIALTY CO. announce that
negotiations are proceeding on a plan of
consolidation. The combined companies
will operate under a new name which
will be revealed at a later date, The mer-
ger will be effected by means of stock
exchange. The combined sales of the
two firms are currently at an annual
rate of §40.000,000 ... SPRAGUE ELECTRIC
COMPANY has acquired VEC TROL ENGI-
NEERING, INC. of Stamlord, Conn., which
will operate as a wholly owned subsid-
iary with Walter J. Brown, its [ounder,
continuing as president and chiel ¢engi-
neer.

&#

* * L

GLEN E. DAVIDSON has been chosen 1o fill
the newly created position of vice-presi-
dent and director of
marketing for Heath
Company. Mr, Da-
vidson will be in
charge of sales, ad-
vertising, and other
marketing functions
involved in the dis-
tribution of Heath-
~ . kit’s complete line of
products on a world-wide basis.

Mr. Davidson leaves the Firu:ola
Cundy Compuny. where he headed the
re-organization of that company’s mar-
keting department, Prior to that, he
was director of marketing for the W,
A. Sheaffer Pen Company,

He is a veteran of World War II;
served as a pilot in the U. S. Navy {rom
1942 to 1945, In 1948, Mr. Davidson re-
ceived a degree in Economics and Busi-
ness Administration from Cornell Col-
lege, Mt, Vernon, Iowa,

WOODROW SMITH has been named en-
gineering manager for Bubcock Elcc-
tronics Corporation. He replaces
DONALD A. GEHLKE who was recently
made vice-president, corporate director
of advanced development . . . JESSE
MARSTEN, senior vice-president of Inter-
national Resistunce Co.. retires after 30
years. He will be succeeded by JOMN H.
DUMMER who will assume the duties of
director of foreign operations and af-
filiates . .. TED CUTLER has been appointed
distributor sales manager of Radio Re-
ceptor Compuny. which is a wholly
owned subsidiary of Geneval Instruo-
ment Corporation , . . W, €. JANSEN is

ELECTRONICS WORLD
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LAFAYETTE'S [fc=s
1961 CATALOG [ES
324 GIANT SIZED PAGES

The Complete Catalog Featuring
“*The Best Buys In The Business’’

) Stereophonic Hi-Fi Equipment
Public Address Systems
1% Tape Recorders
T+ Radio and TV Tubes and Parts
{31 citizen Band Equipment
T3 Amateur Equipment
s \iIndustriat Supplies

Send for Lafayette’s FREE Catalog—the most complete, up-
to-the-minute electronic supply catalog crammed full of every-

thing in electronics at our castomary down-to-earth money- LAY
saving prices Our 40th Year

CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS NOT AVAILABLE
IN ANY OQTHER CATALOG OR FROM ANY OTHER SOURCE—SEND FOR

YOUR COPY NOW! X ) . EASY PAY PLAN—the simplest, and quickest way to get what

A “must” for the economy-minded hi-i enthusiast. experi- . .
menter, hobbyist, engineer, technician, student, serviceman and you want when you want it. As little as $2 down . . . up to 24

dealer. months to pay.

Mail the coupon today for your- FREE copy of LAFAYETTE RADIO
Lafayette Radio’s 1961 Catalog. Dept. RC-1 , P.O. Box 190

Jamaica 31, N. Y,
s A AYETITE Send me the FREE Lafayette 324 page
AN s AD T o
16508 LIBERTY AVENUE, JAMAICA 33, N. Y

IR 1961 catalog 610
NS
: y U ey | 3 . ﬁ Name.....
————— OTHERLOCATIONS ——————— 0 -l--

7 Address ... e e e

NEW YORK 13, N.Y. | BRONX S8, N.Y. | NEWARK 2, M)
PLAINFIELD, N.J.. | PARAMUS, N.J. | BOSTON 10, MASS l

City ... Z0ne__ State_._.__
E 5T O N G N N S e S B D W T T A

: L-----

March;, 1961
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designed specifically for the service dealer...

Mullard 8-Pak (type A}

for replacement in
stereo and monaural high
fidelity amplifiers, pre-
amplifiers, tuners.

ECC81/12AT7
ECC82/12aU7
ECC83/12AX7
ECL82,6BM8
EL84/6BQ5
E281/6CA4
7025

7189

At Special
Pak Price

Mullard 8-Pak (type B)

for replacement in
foreign auto radios, hi-fi
equipment, tape recorders.

EABCB0,6AKS
£€C82/12AU7
ECC83/12AX7
£CC85,/6A08
ECF80/68BLS
ECLB2/6BMS
£184, 6BQ5
£281/6CA4

At Special
Pak Price

Multard 8-Pak (type C)

for replacement in
television and FM tuners.

EC95/6ERS
EC97/6FYS
ECC189,6ES8
ECCY1/6J6
EFI83 GEH7
£F184,6E)7
ECC85/6AQ8
XC95/2ERS

At Special
Pak Price

o

" Mullard

A new "Caddy-Pak"...

i il e
b il = ! e

QUALITY ELECTRON TUBES

Now in convenient “Caddy-8-Paks”

. . include the most popular
replacement tube types for

* HIGH FIDELITY e TELEVISION
* AM-FM o FOREIGN EQUIPMENT

Three 8-Paks
specially selected
and grouped to satisfy

your everyday service requirements,
are now available at all leading
electronic parts distributors

Gel the Paks You Need Today!

INTERNATIONAL ELECTRONICS CORP.

PRERY wils 3¢
i L el 1 T, Lo

24

B1 SPRING STREET =

NEW YORK 12, M. Y.
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now sales manager of the newly created
Commercial Sound Department of
North American Philips Co.'s High Fi-
delity Products Division... ROBERT B.
CALLAHAN takes over as sales manager
for G-E's industrial eleetronic compo-
nents while CHARLES A. RICHARDSON
moves on to manage the company's in-
dustrial elecironices sales group in the
East-Central vegion . . . CBS Eleetronics
announces 1hal DONALD CHRISTIANSEN
will be manager of publications., a new
post. ROBERT TOMER will manage infor-
mation scrvices; HERBERT L, REICHERT will
head dealer products sales; and JOHN
HOUSER is to be general manager of dis-
tributor sales.

SIDNEY WHITE, JR. has been named man-
ager. operations services for RCA In-
s dustrial Tiube Prod-

nets, at the Lancas-

ter plant, Mr. White

Pt will be responsible
o Y for planning, person-
— nel, purchasing, ;man-

ufacturing, and engi-
neering serviees. He
suceeceds Itarl M.
A Wood, who has re-
tiredd from this post.

Ile holds a B.S. in mechanical engi-
neering from Stevens Institute of Tech-
nology, In 1933 he joined RCA as a
manufacturing engineer. In 1940 he be-

jcame group supervisor and, two years

later, gencral foreman of production at
Lancaster. He was appointed superin-
tendent of the power tube group in 1943;
manager of the section in 19532, Lan-
caster plant manager in 1956, and has
been manager of super-power tube man-
ufacturing since 1939,

CORNELL-DUBILIER ELECTRONICS is trans-

| ferring its corporate headquariers {o

Newark, N.J. Some of the manufactur-
ing operations will remain in South
Plainfield, N.J....CONCORD ELECTRON-
ICS CORPORATION'’s offlices and ware-
house are now located at 809 North
Cahuenga Boulevard in T.os Angeles . .,
VIKING has just completed an 11,000-
square-foot addition to its Minneapolis
facilities and has woken ground for a

1 23.000-square-foot huilding neayr Savage,
[south of the Twin Cities. .. ALCO ELEC-

TRONIC PRODUCTS INC. has opened a new
10,000-square-foot sales facility in Law-
rence, Mass. . . . DIGITRONICS CORPORA-
TION of Albertson. Long Island has
moved into & new, enlarged manufactur-
ing plant that triples its previous fracil-
itics. The one-floor plant has 30.000
square [eet of operating space and is
fully air conditioned...SYLVANIA will
begin a 17.000-square-loot addition to
its Hillsboro, N.H. plant in April. The
addition will bring the total plant area
1o 53.000 square leet. At present, the di-
vision occupies leased space at North
Branch, whieh is located some five miles
away.
INSTITUTE OF RADIO ENGINEERS |has :n-
nounced the recipients of its eight 1961
Awards,

Ralph Bown, former Bell Telephone

(Continued on puge 86)
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In the years to come, this symbol will
continue to identify tubes of the highest
quality and most advanced design.

DISTRIBUTOR PRODUCTS DIVISION « 411 PROVIDENCE TURNPIKE « WESTWOOD, MASS.

RAYTHEON COMPANY
DISTRIBUTOR PRODUCTS DIVISION

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

pS

NEW ACHIEVEMENT IN SOUND REPRODUCTION

Audio Dynamics reveals the six performance features

of the amazing, new ADC-1 stereo cartridge.

Ability to track at less than 1 gram is only one of the
impressive advantages of the new ADC-1. Read how this and other
features reduce distortion, increase record life and help you

cnjoy an unusual degree of high fidelity sound reproduction.

With the ADC-1 your decaler gives you a
guarantee that this stereo cartridge mects
or ¢xceeds your requirements for trouble-
free performance and high fidelity sound
reproduction. Audio Dynamics’ President,
Peter Pritchard. wants you to know the six
performance features of the ADC-1 stereo
cartridge that make this startling promise
possible.

Feature 1 — Low tracking foree
reduces distortion mud record
wear, prolongs the life of your
records

The ADC-1 can track at less than 1 gram.
touching your record with the lightness of
a feather passed across your hand. never
bouncing against or leaving record groove
walls.

Surface noise and distortion are greatly
reduced. Record wear is almost non-exist-
ent; record life is prolonged.

- T
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Typical response and separation
curve, ADC-1 Stereo Cartridge.

26

Feature 2—Optimum sensitiv-
ity resultsin low amplifier noise

A sensitivity reading of the ADC-1 reveals
7 millivolts at 5.5 cms a second. This
means the cartridge develops enough volt-
age to prevent amplifier strain — a major
cause of amplifier noisc. (Too high pickup
sensitivity can overload an amplificr and
cause distortion).

When you use the ADC-1 sterco car-
tridge, sound fidelity is achieved without
strain on your amplifier — or your nerves.

Feature 3—Excellent channel
separation in critical audio
range assured

As the sounds of recorded instruments run
up and down the scale, some have a way
of wandering from speaker (o speaker. The
sound of a violin on the left, for instance,
may drift towards the room center.

The ADC-1 overcomes this by achicving
30 decibels of separation in the critical 50-
7.000 cps range.

You enjoy excellent channel separation,
virtually no wandering.

Feature 4—High compliance
moves tone ann fundamental
resonance well below the range
of audibility

Much as you lower resonance by slacken-
ing the tension of a violin string, resonance
at low frequencies has been lowered in the
new ADC-1. This produces well-rounded
bass tones and greatly reduces the possi-
bility of rumble and feedback.

In this case, the violin string is the
ADC-1 stylus tip. By reducing tip tension

www.americanradiohistorv.com

to a compliance of 20 x 10-% cms/dyne,
resonance drops below the audible range.
Bass tones are clean and well-rounded.

Feature 5 —Low dynamic mass
receeates brilliant highs free
from peaks and distortions

The moving mass of the new ADC-1
comes to just one-half milligram—the low-
est ever and the result of a major design
breakthrough by Audio Dynamics' e¢ngi-
necrs. No other cartridge is so minute a
magnetic power plant!

This remarkable development enables
the stylus tip to resonate with the vinyl
disc at a frequency above that registered
by the human ear. Highs are brilliant and
free from peaks and distortions.

Feature 6—Visible stylus tip
proteets your records

The ADC-1's stylus tip sits forward, is
always visible. aids proper placement of
the tip on the record.

This feature protects both your stylus
tip and your record, helps safeguard your
listening pleasure.

SPECIAL NOTE: Replacing the ADC-1
stylus is particularly easy. The job's done
without tools in 10 seconds.
These six performance features of the new
ADC-1 enable you 1o enjoy an unusual
degree of high fidelity sound reproduction.
Please write for our descriptive brochure.
Then hear the ADC-1; ask your dealer for
a demonstration. Act today!
ADC-1 Net Price . . ., ...... $49.50
ADC-R-t Stylus Replacement . , . $25.00

AUDIO DYNAMICS CORPORATION
1677 Cody Ave. +« Ridgewood 27, N. Y,

ELECTRONICS WORLD
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PEAK-TO-PEAK
VTVM #232 & 1UNI-PROBE®
KIT $29.95 WIRED $49.95
tU. S. Pat. No. 2,790,051

Matnilecertsonslaven

SIGNED

AS YOU WOULD DESIGN IF YOU

WERE AN ELECTRONICS ENGINEER...

®

Praised by the experts as Best Buys...

® By far the best professional YTVM value
in electronics; nobody but EICO brings.
you such outstanding instrument perform-
ance for so low a price! Calibration without
removing from cabinet, Measure directly p-p
voltage of complex & sine waves: 0-4, 14,
42, 140, 420, 1400, 4200. DC/RMS sine
volts: 0-1.5, 5, 15, 50, 150, 500, 1500 (up
to 30,000 volts with HVP probe, & 250 mc
with PRF probe). Ohms: 0.2 ohms to 1000
megs. 41~ meter, can’t-burn-out circuit, 7
non-skip ranges on every function. Zero
center.* Features EICO's exclusive UNI-PROBE:
your terrific time-saver, performs all func-
tions: a half turn of probe-tip selects BC
or AC-Ohms!

An engineering achievement unmatched

in the industry! EICO-designed for labo-
ratory precision and EICO-priced for lowest
cost. Features DC amplifiers, Flat from OC to
4.5 mc, usable to 10 mc. Vert. Sens.: 25 mv/
in.; input Z 3 megs; direct-coupied & push-
pull throughout. 4.step frequency-compen-
sated attenuator up to 1000:1. Sweep: per-
fectly linear 10 cps- 100 kc (ext. cap. for
range to 1 cps). Pre-set TV V & H positions.
Auto sync limiter & amplifier Direct or C
coupling; balanced or wunbalanced inputs;
edge-lit engraved lucite screen with dimmer
control.

depth of internal modulation 0-50% by 400
cps Colpitts oscillator. Variable gain external
modulation amplifier: only 3 volts needed for
30% mod. Turret-mounted, slug-tuned coils
for max, accuracy. Fine & Coarse (3-step) RF
attenuators. RF output 100,000-uv, AF output
to 10 v.

@ Provides more ranges, greater ease and
accuracy, and better performance than
any compelitive unit. Entirely electronic
sweep circuit with accurately-biased incre-
ductor for excellent linearity. Extremely flat
RF output. Exceptional tuning accuracy. Hum
& leakage eliminated, 5 fundamental sweep
ranges: 3-216 mc. Variable marker range:
2-75 mc in 3 fund. bands, 60-225 mc on har-
monic band. 4.5 mc crystal marker osc.,
crystal supplied. Ext. marker provision. At-
tenuators: Marker Size, RF Fine, RF Coarse
(4-step decade}. Narrow range phasing con-
trol for accurate alignment.

@Speedy, simple operation, unexcelled
sensitivity and accuracy; superb elec-
trical and mechanical design. Tests all
receiving tubes (picture tubes with adapter),
n-p-n and p-n-p transistors. Composite indi-
cation of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combina-
tions of 3 plate voltages, 3 screen voltages,

C)More features and versatility, more 3 ranges of continuously variable grid volt- %
range and accuracy than In generators  age (with 5% accurate pot.). Sensitive 200 2
costing three to four times as much, 150 ke ua meter, 10 six-position lever switches:
to 435 mec with ONE generator in 6 fun-  freepoint connection of each tube pin. 10 2
damental bands and 1 harmonic band! push-buttons: rapid insert of any tube ele- *
+1.5% frequency accuracy. Colpitts RF ment in leakage test circuit, Direct reading £
oscillator directly plate-modulated by K- of inter-element leakage in ohms. New gear- o
follower for improved modulation. Variable driven rollchart. CRA Adapter $4.50, R
? 3
. =
- el 4
e S z
: ? ¢ @ A
’ o s}\\ -
Q - Y o O e 1
e ‘ L
T 9 :
PP O 9t r ]
COLOR & MONOCHROME 4 v 4 s
DC TO 5 MC LAB & TV i : E
i’iTOsSCILsLOSFOEPE #';690 Kol =
79.95 WIRED $129.50 :
; ) (E) DYNAMIC CONDUCTANCE H
Also available: p TUBE & TRANSISTOR ﬁ
5” Push-Pull TV-FM SWEEP GENERATOR TESTER #666 r
Oscilloscope #425 R o prs1 1955 KIT $69.95 WIRED $109.95 @
P Kit $44.95 Wired $79.95 KIT $63. $119.9 Complete with steel cover and handle 3
= t’—\ ——
] i ¥ P > 0@
< ¥ 3 °®
S h .{ * L4 o' ‘O o
CZ) ! ._g £ e B e A { & » Cﬂ;
2 O § 19" & .
5 - » v & 12V Battery
w / Power & Bias Eliminator
s . s All Transistor Supply for Deluxe Tube Tester #5625 | & Charger #1050
w Portable RA.B Transistorized Multi-Signal Kit $34.95 Kit $29.95
i, o Kit $29.95 Eqpt. #1020 Tracer #147 wired $49.95 Wired $38.95
'& o K Wired $49.95 Kit $19.95 Kit $24.95 Pix Tube Test #1060 Kit $38.95
w & a') less battery Wired $27.95 Wired $39.95 Adapter ... $4.50 | Wired $47.95
> = q
3 pe | EIco 33-00 Northern Blvd. L.1.C. 1, N.Y. EW-3 |
~ 1 0 0 ‘) = | Show me HOW TO SAVE 50% on [J Test Instruments |
‘-'I-' ¥ 3 | O Hi-Fi O Ham Gear. Send me FREE Catalog, name |
S X : L : | of neighborhood dealer. (] Send free Short Course |
o e ] for Novice License.
o ® o |
0O V-0-M #3565 I Name |
O RF SIGNAL Kit $24.95 | A N S ———
w GENERATOR #324 o Wired $29.95 | p-C Bridge & R-C-L | Address......... |
u KIT$26.95 WIRED $39.95 Most EICD distributors ‘,’('i"";",;’gg‘ E!’lmsl"?gg‘;’ #9508 T e Ul |
4 ] .
Turn Page For More £ICO Yalues offer budget terms. Wired $14.90 | Wired $29.95 !___C'z________“f__s‘“_"_____ _I
EXPORT: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N.Y.
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4-TRACK STEREO TAPE DECK

MODEL RP-100W

Completely assembled, wired and tested.
95.00

MODEL RP-100K

Semi-kit includes a cornpletely assernbled
and tested transport, electronics in kit
form. $289.95

Perfected 4-track stereo/mono recording, 4
& 2 track playback. True high fidelity tran-
sistor electronics, individual for record &
playback, plus separate record & playback
heads permitting off-the-tape monitor. 2
recording level meters, rmixing. mic & level
controls, switched sound-on-sound record.
ing. Electrodynamically braked supply &
take:up reel motors; hysteresis synchro-
nous capstan motor. Individual solenoids
for pinch-roller & tape lifters. All-electric,

25 " g T interlocked push-button transport control &
k Tram . interlocked safety ‘‘record’ pushbutton.
m ..G, . N Precision tape guidance & sweep loading

gy WaCOVGA o — Nno pressure pads, No slurring or tape
) bounce problems. Digital turns counter.

dedicated
e ’ @1 ‘16“ 5_:_ Vertical or horizontal mounting. Modular

lo o
®- plug-in construction. An original. exclu.

loe/‘fecflon . ® . ool Bl e W sive EICO product designed & manufac-

== = tured in U. §. A, (patents pending)

T T ST ]

ZNAL/ST LINE. o nun...

FM and AM sterec tuners on one com-
pact chassis. Easy-to-assemble: prewired,
Deres FICOEXETS prealigned RF and IF stages for AM and
FM. Exclusive precision prewired EYE-
TRONIC® tuning on both AM and FM.

FM TUNER

Switched AFC (Automatic Frequency Con-
troi). Sensitivity: 1.5uv for 20db quieting.
Frequency Response: 20.15,000 ¢psx1db.

{ AM TUNER
' Switched ‘‘wide™ and ‘‘narrow’ bandpass.

High Q filter eliminates 10 kc whistle.
Sensitivity: 3uv for 1.0v output at 20db
£ TUNING FM LEVEL SELECTOR AM LEVEL AMITUN NG S/N ratio. Frequency Response: 20.9,000
T - <ps (“"wide'); 20-4,500 cps ('‘narrow").

FM-AM STEREO TUNER ST96
Kit $89.95 Includes Metal Cover and FET Wired $129.95

OF Elco STEREOI ¥ B W 2 B BE R B N

( = BOTH AMPLIFIERS: Complete stereo cen-

B Lt A

-,.1=l [ ]

o ters plus two excellent power amplifiers.
t\b:w@m Accept. control, and amplify signals from
any stereo or mono source.

S§T70: Cathode-coupled phase inverter cir-
cuitry preceded by s direct.coupled voitage
amplifier, Harmonic Distortion: less than
1% from 25-20.000 cps within ldb of 70

W Maatt oo P 3 g . watts. Frequency Response: =44 db 10.
4"’“.:.1'» ?‘":m:....a‘_‘f ] s sy, N 5 . .51 "&‘, dP - 50,000 cps.

o el ] o ‘. ) \. - . ST40: Highly stable Williamson-type power
st A { \ 5 A 4 3 . amplifiers. Harmonic Distortion: less than
7/ R it o W I 1% !'rorp 40.20,000 <os within 1 db or14zo
4 s, uenc spo 1 *=lsdb .

SELECTOR MOGE BALANCE LEVEE BASS g %87 TREBLE 57" ‘2";050 c;:“ ency Response 2

70-WATT INTEGRATED STEREO AMPLIFIER ST70 Over 2 MILLION EICO instruments in use.
Kit $94.95 Includes Metal Cover Wired $144.95 Most EICO Dealers offer budge! terms.

40-WATT INTEGRATED STEREO AMPLIFIER ST40
Kit $79.95 Includes Metal Cover Wired $124.95

There's an EICO for your every stereo/mono need. Send for FREE catalog.

L
1
1]
:
! EICO, 3300 N. Blvd., L.I.C. 1. N. Y, EwW.2

1 [} Serd free 32-page catalog & dealer’s name
} [J Sen¢ new 36-page Guidebook to HI-FI for
1)

:

t

.

L]

L]

1

L]

Name
Address

¥
'
'
'
'
’
)
:
which | enclose 25¢ for postage & handling. !
:
1
:
City Zone . State s

Add 5% in West. Turn Page For More EICO Values.

7:15-8 P.M. ® 1961 by EICO, 33-00 N. Bivd,, L. 1. C. 1, N. Y.
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DUAL

35-WATT
= TEREQ
AMPLIFIER

cently introduced by Westinglhouse

Electric Corpovation for use in aucio
power amplifiers makes it possible to
build this high-quality, low-cost stereo
ammplifier which combines high power
output with low total harmonic distor-
tion. The circurt to be described uses
readily available parts. making it an
ideal project lor the home builder.

THE 7591 BEAM-POWER pentode re-

Operation Data on the 7591

Table 1 shows typical operating data
forr a pair of 7391's in class AB. push-
pull. The output tubes used in the am-
plifier to be desciiibed operate class ADB:
under conditions that come close lo
rhose shown in the third column of
Table 1. As indicated, the 7591 in push-
pull application will deliver up to 45
watts powel output with total harmonic
distortion not exceeding 1.5 per-cent.

The amplifier to be described is rated
at 35 watts per channel with a total

harmonic distortion of .3 per-cent. The
amplifier was purposely designed so the
average home builder could construct
the entire unit. With this in mind. no
attempt was made to push the ampli-
fier power ourput to the maxinium ob-
tainable as this would have resulted in
mote elaborale design for the amplifier
stages and lor the power supply. In-
stead., more emphasis was placed on
keeping the total harmonic distortion
low as this will provide more listening
satisfaction. In addition, it was lelt that
a rating of 35 watts would more than
cover the peak power which would occur
in anv hi-fi system used in the average
home.

Table 2 summarizes
ratings of the 7591.

The rated maximum screen dissipa-
tion is 3.3 watts. The screen dissipation
is permitted to reach 6 walts during
periods of maximum speech and music
input. Operation of the 7591 at this rate

the published

e = —a————_]
Square-wave performance of the dual 35-watt amplifier taken at
three widely spaced frequencies and at two output power levels.

IO0CPS, 20 WATTS

1I00CPS, 35 WATTS

10KC., 20 WATTS

March, 1961

IOKC., 35 WATTS
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By PAUL JACOBS and
PRAVEEN JARIWALA

Electronic Tube Div.
Westinghouse Electric Corp.

Construction information
on a quality medium
powered hi-fi amplifier
that utilizes the new 7591

beam-power output tubes.
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w2
NPUT w2
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208y
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172 GANG
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R, R—F70.000 ehm, V3 w0, res.
R R~ 15000 okm. 'y a. res.
R Ri—750 whawr, V3 w. res.
KR R, R R .R
Ry, B 39000 vhm, 15 w. res.
Rin Koo LS megakm, V. res.
Koo R 270000 ohwm. 'y w. res.

R Ros Ry R Rt R 1000 ahn, V) w. res.

27,000 ohm, I w. res.

kR R 180000 vk, 2 w-. res.
Ci C. 30 ppf. ceramic capacifor
C,C 82 ppf. ceramic capucitor

Ci O, Crey €12 Coay Cro—25 pf._ 600 v, paper

D.p.s.. togele switch (“fn-nff")
1. Phono jack
AVRY EUR PRV PR N PR B
(GC-7816)

Ausuluted 1ip jack

capacitor Pl 6.3 v. pilet light
C. G- 5 puf. coramic capacitor SR, SR:—-25 ma. seleninm rectifier
Coo Cone Crin Cri—20420120420 uf., 150 v. clee. T Power (raus. 400-0-400 . @ 340 ma.; § v.

capacitor (Spracue TVL-4763 or eqaiv.)

R R R:.. R-—472.000 ohm, ! w. res. Croo Coo—f pf.. 400 . paper capacitor

Riso 82022000 ahm, { . res. Coy Co—104400 pf., 300 v, elec. capacitar

R Res RBoo, B 80000 obhm Linear taper pot (Xpragne T')°0.-2940 or eqniv.}

R Ros Boow R 100000 ghon. ) 3 w. res. Co, Coo 1350 pf., 300 v, elec. capacitor

Ry R 3000 gk linear taper pot (C-D XA0388)

RuR.R ..R 56,000 ohm, V3 w, res. C..C: 40 pf., 150 . elec. cuparitor (Sprasne
R R, Ry Ru-27 ohm, | w0 res. FVA-1413 or equiv.)

R, R, — 10,000 ohm, | 0. res, Coin Coo—05 pyf., 600 v. paper capacitor

Koo, Reoe=200 ahm 10 w, wirewonnd res. Fo—3 wmp fuse

Fig. 1.

of scrreen dissipation is made possible by
the use of large screen side rods of high
conductivity material and of a thermal
radiator with external connections to
bhoth side rods. The high plate power
dissipation of the tube results from spe-
cial plate construction in which a highly

o

conductive, copper-core material elim-
inates hot spots from the plate. The 7591
has a T-9 glass bulb, an octal base, and
may be mounted in any position.

Amplifier Circuit
The circuil. Fig. 1, is a three-stage

Fig. 2. Power response curves of the amplifier token at 5, 20, ond 35 wots output.

& r T 1177 T ™71 T T T
v ; | |
E..s — ! POWER OUTPUT- 35 WATTS A I S N
L T Trr
w i
e
J 4 L A N T I I 5 Y Y TS L A
2 — i 20 WATTS T R
: - -
§.3 e | - -4 - S e — — —
[
5 |
2, { | A | ! S WATTS
- e P——— + + R A S £ r T -
5 | | l
g 1 744| —+ L b L Pl
|
A 1 11 i L |
19 50 100 500 IXC. 5KC. 1OKC. 20KC.
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@ 4 amps; 6.3 v.
22R35 or equiv.)

P Output traus. 30-40 watts, presh-pull
anliti-ahm primary { Dynaca A-420 or Acre
To-30n)

Fo Vib6ANS tube

Vo VLV LV 7598 tnube (IWestinghonse)

Pey Vo003 tabe

Vo, Vi—GZIHI3ARS tube

c.t. @ 5 qups ( Fhordarson

Schematic shows that two identical channels are employed with screen-grid regulation for the beom-power output tubes.

SR

feedback amplifier employing a common
6ANS8 triode-pentode as the voltage
amplifier and phase inverter and the
7591 pentodes as output tubes. The
number of stages is kept 1o a minimum
in order to reduce phase shifts. The
result is extiemely stable when feed-
bhack is applied over the entire ampli-
fier. The input signal is applied to the
6ANS pentode grid. after being coupledt
through the 15.000-ohm isolating re-
sistor. The pentode acils as a voltage
amplifier and d.c.-couples the signal lo
the grid of the triode phase inverter.
The 47.000-ohm and the 22,000-ohm re-
sistors in series with the 50,000-ohm po-
tentiometer, couple the signals to the
grids of the output tubes through .25-uf.
capacitors. The 50.000-ohm variable re-
sistor serves as the “a.c. balance’ con-
trol.

The 50-upf. capacitor and 27.000-ohm
resistor network in the plate circuit of
the 6ANS8's pentode section controls the

S
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CHASSIS-I?" X 107 X 3"

Over-all view of amplifier. Power-supply parts are grouped at left side of chassis.

R47? R48 R45 SRi R49

RS3

" Jg)

;

cis

7

Chassis underside. Note the very symmetrical and ¢lean-cut <onsiruction employed.

upper {requency cut-off point of the
amplifier and thus controls the ampli-
fier's transient stability. Its effects,
along with the effects of the 5-xpf. and
the 82-upf. capacitors in the feedback
loop, can be most easily observed on an
oscilloscope when a 10-ke. square wave
is connected to the amplifier input. The
values of these capacitors were chosen
so that the square-wave response of the
amplifier showed optimum flatness at
the top and bottom of the square wave,
thus making the amplifier very stable
to fast-rising waveforms.

The plate-to-plate loading of the out-
put stage is 6600 ohms. With a feed volt-
age of 480 at the center tap of the out-
put transformer primary, the combined
zero signal anode and serecn-grid dis-
sipation of the output tubes is 14 watts
per tube. The output tubes are used in
pentode connection with fixed bias.

The output transformers, 7. and T,
are Dynuco A-420 units. The A-420 is
ideally suited to the 7391 tubes, provid-

March, 1961

RSO

| -
OUTPUT 2

w &
- OUTPUT !

ing the correct impedance match for
maximum output and lowest distortion.
The frequency response of the A-420 is
flat = 1 db from 6 to 60,000 c¢ps, thereby

providing the necessary low phase shift
over the audio range for best feedback
stability and faithful transient responsc.
The halves of the primary are tightly
coupled to make available a full 33
watts of power output over the entire
audio range. No difliculty was c¢xperi-
enced in obtaining full undistorted out-
put at the low frequency extreme.

Positive voltage is supplied to the
amplifier by a conventional full-wave
power supply, using GZ34 indirectly
heated, full-wave rectifiers with capaci-
tor-input filter.

An old TV power transformer may be

Plate Voltage 550 Volis

Screen Voltage 440 Volts

Plate Dissipation 19.0 Watts

Screen Dissipation 3.3 Watis

Cathode Current 85 Ma.

Grid =Y Circuit Resistance, 1.0 Megohm
Self Bias

Table 2. Maximum ratings of 7591 tube.

used in the power supply. Such a trans-
former is easily obtained and provides
high current with good regulation. A
voltage regulator (0A3) is used in the
screen voltage supply for each channel.
It is generally known that the charac-
teristies of the 0A3 are such that quite
large variations of current through the
0A3 do not greatly alter the potential
drop across the tube. Consequently, the
difference between plate and screen
voltage is constant, resulting in the ex-
tremely stable grid-52 voltage required
for low distortion at full power output.

A.C. Balancing

The 50,000-ohm potentiometer, called
“a.c. balance,” is set to give equal a.c. in
the output tubes. This is the condition
for cancellation of even harmonics gen-
crated by the output tubes, and results
in minimum distortion. This a.c.-balance
control eliminates the need for matched
output tubes and for d.c. balancing of
the output tubes talthough the latter
adjustment is also provided), The “a.c.-
balance” control may be adjusted by
using one of the following methods:

1. Connect an oscilloscope across a

Table 1. Typical operating data for pair of 7591's operoting in ¢loss AB;y push-pull,

Plate Voltage 300 400 450 Volts
Screen Voltage 300 350 400 Volts

| Grid 51 Voltage -12.5 -16.0 =21 Volts
Peak A.F. Grid-to-Grid Voltage 25 32 42 Volts
Zero Signal Plate Current 86 85 66 Ma.*
Maximum Signal Plate Current 116 143 144 Mao.*
Zero Signal Screen Current 12.6 11.0 9.4 Ma.*
Maximum Signal Screen Current 26.0 27.0 30.0 Ma.*
Effective Load, Plate-to-Plate 6600 6600 6600 Ohms
Total Harmonic Distortion 2.5 1.5 1.5 Per-cent
Maximum Signa! Power Output 23 37 45 Watts

*Values for Two Tubes

www.americanradiohistorv.com
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500,

400,

300

En-MV.

200

100

TOTAL HARMONIC DISlTORTION

-1000CPS

== 4
6 9 4

15 18 21 24
OUTPUT POWER-WATTS

27 30 33 36 39

Fig. 3. Harmonic distortion at 1000 ¢ps ond input-output characteristics of amplifier.

small resistor (100 ohms) in the com-
mon plate lead and feed a sine wave
into the amplifier. Set the “‘a.c.-balance”
control for minimum amplitude indica-
tion on the scope.

2. The samne results may be obtained
by connecting an a.c. voltmeter or a
headphone in the common plate lead
through a step-up transformer instead
of the 100-ohm resistor. The a.c. balance
is indicated by minimum meter reading
or minimum sound in the headphone.

3. Best accuracy in a.c, balancing will
be obtained by adjusting for equal a.c.
voltages at the plates of the power out-
put tubes when a sine wave is fed into
the amiplifier. To make the adjustment,
the a.c. voltage at pin =3 of V. and V
must be measured with a high-imped-
ance v.t.v.m. The a.c.-balance control
is varied until the a.c. voltage at pin £3
of V. is equal to the a.c. voltage at pin
23 of V.. The a.c. balance for the other
channel may be set in the same way by

B

T THE CENTER of the test bench shown on

our cover this month is the dual 35-watt
stereo amplifier described in the story above.
We are running a few checks on the amplifier
just to find out how good it really is,

We are applying the Hewlettr-Packard
Model 200CD wide-range auvdio oscillator [ex-
treme right) to the input of one of the ampli-
fier channels. The output of this channel is
being opplied to the Chonnel Master CM-10
coox speaker system right behind the ampli-
fier.

The input signal is being monitored by the
“Knight-kit"' automatic a.c. v.bv.m., locoted
atop the speoker system and at the left. The
Precision Model 98 v.t.v.m., right beside it,
is being used to monitor the output signal,
We ore olso looking at the 1000-¢cps output
waveform on the Tektronix Model 931 scope.

Details on some of the measurements token
along with some scope traces showing the
square-wave performance of the stereo ampli-
tier are included in our story.

32
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TOTAL HARMONIC DISTORTION (PER-CENT}

taking the measurements on pin #3 of
V.and V..

Performance

The measured performance of the
amplifier is given in Table 3. Frequency
response at 35-wattoutputis =1 db from
20 to 20,000 cps. The sgquare-wave re-
sponse characteristics for 35-watt power
output are also shown in the table. For
20-watt output. the following values
were measured : rise time at 10.000 cps.
7 microseconds; overshoot on 10.000 eps.
none observed; ripple on 10,000 cps. 1
per-cent: droop at 100 cps. 6 per-cent. A
nominal feedback of 17 db was applied
in the amplifier. In a feedback amplifier,
it is alwways desirable to maintain a max-
imum amount of feedback stability in
order to assure complete stability under
all conditions of output power level and
output load. The degree of stability of
a feedback amplifier is rated in terms
of “stability margin.” This gives the
amount of additional feedback, in dh.
that can be added before the amplifier
becomes unstable and oscillates. A mar-
gin of 7.5 db was obtained in this ampli-

Power Qutput

Frequency Response
(ot 35 watts)

Harmonic Distortion
{at 1000 cps)

IM Distortion
{60 to 6000 cps, 4:1 ratio)

Square Wave Response
{at 35 watts)

Hum and Noise

Nominal Feedback
Feedback Stability Margin
Damping Factor

Sensitivity

35 watts ot 1000 ¢ps, within == 0,5 db of 1 ke.
level at 35 watts over range 35 cps to 20 ke.

1 db from 20 te 20,000 cps

1% at 20 waotts
3% at 35 watts

.8% with peak corresponding to 35 watts
sine-wave power

Rise time on 10 kc.—7 microseconds;
Overshoot on 10 ke.—none observed;
Ripple on 10 kc.—oapproximately 2% ;
Droop on 100 ¢ps—6.8 %

83 db below rated output
17 db

7.5 db

8

475 volt r.m.s. for 35 watt output

Table 3. Over-all summary of the performance characteristics of the power amplifier.

STORY

{Cover photo by Bob Loeb)
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fier which assures complete stability.
Fig. 3 shows the total harmonic dis-
tortion of the amplifier at 1000 cps. At
the 20-watt level. distortion is .1 per-
cent. The distortion at 1000 cps reaches
0.3 per-cent at 35 watts output. Fig. 2
shows the response curves of the ampli-
fier at 5-, 20- and 35-watt power out-
puts. The amplifier is virtually flat with-
in the range of 20 to 20,000 cps at 5 and
20 watts output. At 35 watts output, the
amplifier is essentially flat from 35 to
20,000 cps. The power sensitivity of the
amplifier is also apparent from the
power response curves, ie.. 0.475 volt
r.m.s. for full 35 watts power output.

Construction Details

Little new can be said about the con-
struction of an audio amplifier. There
are, however, a few points that are well
worth remembering when building this
amplifier.

1. Keep all the leads just as short and

(Continued on puge 83)
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This mobile, two-way set by General
Electric is designed for vehicular use.

£~

Adjusting

\ Communications /

boat, public service, land transpor-

tation, Citizens, and others—have
been experiencing phenomenal growth
in recent years. The number of repair
installations handling two-way radio
has correspondingly increased. and
many ¢lectronic technicians who did not
have much experience with transmitter
circuits in the past have had to develop
such knowledge.

An undersianding of the circuits and
maintenance procedures involved is ob-
viously necessary to pass FCC first- and
second-class radiotelephone license ex-
aminations; and such licenses are man-
datory for those who deal with this
equipment, especially the transmitter
sections. The material presented here
is intended tor those who are just start-
ing out and those who already have
some background as well.

Although many details are included,
initial concern will be with a general
pattern of procedure and instrument
use. In this article, the r.f. portion of
the transmitter will be considered. The
concluding article will include greater
detail using an actual example and also
cover the voice and modulating circuits.

A correclly tuned transmitier de-
Iivers a strong and stable signal to the
antenna system, Not only must the
transmitter be tuned correctly in terms
of eflicient operation, but its output
musi be made to eomply with the tech-
nical standards ol the FCC rules and
regulations that apply to each specific
service.

Transmitier power, {requency, and
modulation levels are three factors of
particular concern to the FCC. These
three operating parameters must be
measured by a second-class or first-
class radiotelephone license holder
when the transmitier is installed, when-

THE TWO-WAY radio services—small
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By EDWARD M. NOLL

ever changes are made that can affect
one or more ol these parameters, and
at schecduled intervals.

Except for Citizens Band equipment,
FCC field offices maintain a list of
approved equipment for the two-way
radio services. In determining the trans-
mitter power. the power input to the
final stage is measured. This value
should not exceed by more than 10/
the rated power input as specified in
the FCC approval of that particular
model transmitter. Of course, for cach
radio service, the FCC has established
certain maximum permissible power
inputs that may not be exceeded under
any circumstances. Most mobile radio
transmitters operate with powers sub-
stantially lower than the maximum
permissible value, Base and fixed sta-
tions are more likely to operate nearer
the maximum power limit,

The frequency of operation is a very
important consideration. Above 50 meg-
acycles, a frequency tolerance of
0.00057, must be maintained. Thus the
frequency stability of the crystal oscil-
lator of the transmitter must be excep-
tionally good. The [requency meter
used for measurement, in terms of
stability and accuracy, must he even
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better. In fact, the frequency measure-
ment can be hest relied upon if the fre-
quency meler itself has an accuracy
of at least 0.000277. It is to be antici-
pated therefore that the f[requency-
measuring equipment used to check
out communications transmitters must
he of high quality, and the measure-
ment itself must be made carefully by a
competent technician. Most crystal os-
cillators associated with communica-
tions transmitters have small trimmer
capacitors that can be used to set the
stage on a precise frequency, Most crys-
tals are mwounted in constant-temper-
ature “ovens” to maintain the proper
frequency of operation once it has been
established.

The modulation level of a communi-
cations transmitter is also of concern.
The higher the average modulation
that can be obtained, the greater the
range of transmission and the better
the signal-to-noise and signal-to-inter-
ference ratios. However, too high a
modulation percentage produces spu-
rious signal outputs and distortion.
Thus according to FCC technical stand-
ards, the modulation must not exceed
10077 .

In the case of an AM transmitter, the
average modulation level should be
such that the modulation peaks exceed
704, while remaining under 10077.
When an AM carvier is overmodulated,
the interruption of the carrier by the
modulation produces spurious signal
components substantially removed from
the carrvier frequency and its desired
sidebands. Distorted audio and inter-
ference to other units results.

Communications transmitters thus
include special modulation limiter cir-
cuits, These must be adjusted to main-
tain a high average level of modulation
without distortion and, at the same
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time. prevent peaks from exceeding
100%7 modulation. Rather simple AM
modulation monitors and test set-ups
are used to measure this percentage
quite accurately.

In the FM bands, 1007+ modulation
corresponds to the maximum permis-
sible deviation. According to service.
this maximum deviation is either =15
kilocycles or =3 Kkilocycles. As in the
case of AM, the modulation level should
be such that the peaks exceed 70+ but
are not in excess of 100,. Again spe-
cial limiter circuits are associated with
the audio amplifier system to prevent
excessive peaks. FM deviation mon-
itors are available to permit an accu-
rate measurement of the FM deviation.

Transmitter Functions

The three popular FM two-way radio
bands are 25-50 megacycles, 150-174
me. and 450-470 mc. As shown in Fig.
2, the crystal oscillator usually operates
on some frequency below 8 me. A series
of multiplier stages then increases this
frequency to the one assigned for trans-
mission. A multiplier section with a
total multiplication of 24 times would
produce an output of 180 me. when
using a crystal operating at 7.5 mc.
Although this transmission frequency
is slightly above one of the bands used,
it serves the purpose of illustration, in
conjunction with Fig. 2.

At some early multiplier stage, a
phase modulator is used to produce the
desired deviation of the r.f. signal in step
with the audio input. This initial devi-
ation, however, is small; but it is also
multiplied in succeeding stages. In our
example, it is the output of the first
doubler (15 me.) that is modulated. The
maximum deviation produced is only
+1.25 kc. However, it undergoes the
remaining multiplication of 12 times.
so that total deviation at the output
frequency is +15 ke.

One or more intermediate 1.f. power-
amplifier stages follow the last multi-
plier stage. because the signal must be
built up to an adequate level for driving
the final power amplifierr of the trans-

Fig. 1. Base-station transmitters, like this COMCO
450-2T, often have integral plate and grid meters.
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Fig. 2. In the transmitter, output of an oscillator is multiplied to obtain r.f.

mitter. The latter develops the nec-
essary power to supply the rated out-
put to the transmitting antenna.

The voice-frequency signals are first
increased in amplitude by an audio am-
plifier to a level that can drive the
modulator properly. The already men-
tioned modulation limiter is placed be-
tween the audio amplifier and the final
audio stage, which drives the modu-
lator. Most communications transmit-
ters also include an audio filter. Its
function is to attenuate all voice-fre-
quency components above 3000 cycles.
In fact, the important voice range ex-
tends between 300 and 3000 cycles. The
transmission of this frequency range
provides the best intelligibility for
strictly voice communications. The at-
tenuation of higher frequencies narrows
the transmitted bandpass by elimin-
ating some sidebhands. Consequently in-
terference between channels is mini-
mized.

Tuning the R.F. Section

The first major step involved in tun-
ing most transmitters is to set the os-
cillator on a precise frequency. As
shown in Fig. 3, most crystal-oscillator
stages include a small trimmer capac-
itor that is connected into the crystal
circuit. This capacitor is able to tune
the oscillator over a limited frequency
range, so that precise frequency can be
obtained. As shown in Fig. 3, the most
common method of setting such a crys-
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tal stage to a desired frequency involves
the use of a heterodyne frequency
meter, which is a calibrated variable-
frequency oscillator. The crystal trim-
mer capacitor is varied until a zero
beat is obtained. indicating that the
crystal oscillator and the frequency
meter are set to the same frequency,
or some known harmonic relationship
has been established.

The accuracy of this adjustment is a
function of the calibration accuracy of
the variable oscillator of the heterodyne
frequency meter. Usually the latter
employs some form of crystal oscillator
and counter arrangement that can be
used to establish the required accuracy
within one part in a million. Often
suitable facilities are available for
checking the crystal oscillator of the
meter itself using the standard-fre-
quency transmission of the National
Bureau of Standards’ station, WWV,

Some transmitters use a tunable out-
put circuit in the crystal-oscillator
stage; others do not. If the output cir-
cuit is tunable, it too must be set for
proper operation of the crystal stage.
Usually this output is tuned to the
second harmonic of the crystal fre-
quency. as follows: The plate tank cir-
cuit is tuned through resonance until
there is a dip observed in the plate cur-
rent to the crystal stage.

When a plate tank circuit is tuned
to resonance, it presents a maximum
impedance. Hence a high-amplitude r.f.
voltage is developed across this tank.
With a high-amplitude voltage varia-
tion the minimum plate voltage, which
occurs when the tube is drawing r.f.
current. is very low. As a result, the
d.c. plate current drawn by the tube
and the plate dissipation are at a mini-
mum. Thus the d.c. component of plate
current drops to a minimum when the
plate tank circuit is tuned to resonance.
This dip indicates that maximum power
is being transferred to the tank circuit
and its load, and minimum energy is
being dissipated at the plate of the tube.

If the plate tank circuit of the crystal
oscillator is tuned to the frequency of
the crystal, it is customary to detune
the plate tank off of resonance slightly
by detuning to the inductive side. The
crystal stage then operates in a more
stable manner.

Proper tuning of the crystal-oscil-
lator stage makes itself evident as a
maximum grid-current meter reading
at the input of the next r.f, stage. In fact
as the plate current dips, the grid cur-
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rent of the next stage increases, indicat-
ing that maximum power is being trans-
ferred to the succeeding class-C t.f.
stage. If it is possible to control the
coupling between the crystal stage and
the next r.f, stage, an increase in the
degree of coupling will cause an in-
crease in the grid-current meter read-
ing.

It is apparent that the use of grid
and plate current meters are of the
utmost importance in the tuning of a
transmitter. The high-power stage of a
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Fig. 3. Crystal trimmer is adjusted for
exact frequency while checking at plate.

base or fixed-station transmitter like
the COMCO unit shown in Fig. 1, often
includes permanent meters in its grid
and plate circuit, These are used for
tuning and also for monitoring the
operation of the high-power stage con-
tinuously. In the low-power stages of the
fixed transmitter and also throughout
the r.f. section of a mobile unit, test
jacks are usually provided to permit the
insertion of meters as the transmitter
is tuned up. In some cases, a single in-
ternal meter is provided. Associated
with this meter is a selector switch.
The latter is used to switch the meter
into various key circuits during adjust-
ment.

Tuning the Multiplier

After a multiplier stage has been
supplied with proper drive, its plate
tank circuit must he tuned to the cor-
rect harmonic output frequency. In
most communication transmitters, the
multiplier stages used are either dou-
blers or triplers. In our example of Fig.
2, the buffer functions as a doubler to
develop a 15-mc. component. A tripler
stage could follow to increase the fre-
quency to 45 me. The tripler stage could
be followed by two doublers, bringing
the final frequency to 180 mc.

In tuning the tripler stage, its plate
tank circuit is again adjusted for a plate
current dip. As shown in Fig. 4, a plate
tank circuit can be tuned to resonance
either by varying its capacitance or its
inductance. As the tank circuit is
brought to the third-harmonic fre-
quency (3f.,), the plate current will dip
and then rise again if the adjustment
is conlinued in the same direction. Set
the adjustment for a minimum plate-
current reading.

It is important that the plate tank
circuit of a multiplier be tuned to the
proper harmonic. In some cases, when
this tank tunes over a broad frequency
range, it is possible that it can be tuned
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1o other than the correct harmonic. In
some transmitters it is advisable to use
an absorption wavemeter, as shown in
Fig. 4, to make certain that the correct
harmonic is selected. This instrument
is set to the desired output frequency
and coupled as close as is necessary to
the output tank circuit. The indicator
of the absorption wavemeter will show
a maximum when the plate tank cir-
cuit is tuned properly. Note that most
absorption wavemeters do not have the
required accuracy for checking the
exact frequency of operation of the
crystal oscillator, However, they serve
well as a means of selecting a proper
harmonic.

The same tune-up procedure is used
to adjust the succeeding multiplier
stages of the iransmitier. Plate tank
circuits are tuned for minimum plate
current and maximum grid current at
the succeeding stage. If the grid circuit
is tunable, it is adjusted for maximum
grid current. indicating maximum
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Fig. 4. Tank in tripler plate is tuned
to third harmonic of input frequency.

transfer of energy hetween the plate
of one stage and the grid of the next.
The intermediate power amplifiers are
tuned in the same way, with the ex-
ception that their output tank circuits
are usually tuned to the same frequency
as the input signal. They are being used
as straight-through amplifiers instead
of frequency multipliers.

The Final Power Amplifier

The final class-C power amplifier of
the transmitter must be tuned care-
fully to permit the most effective trans-
fer of power between its plate circuit
and the antenna. As in the tune-up
of the preceding stages of the trans-

mitter, the input circuit is tuned to
resonance as indicated by maximum
grid current, In some transmitters, a
specific amount of grid current is sug-
gested, In this case, there is usually a
niethod of regulating the degree of
coupling between the driver stage and
the final power amplifier. Here the
coupling and the grid tank circuit are
tuned until the stage draws the recom-
mended grid current when the grid
tank circuit is tuned to resonance. If the
grid-current reading at resonance is
more or less than the suggested value.
the degree of coupling is varied cor-
respondingly until the proper reading is
obtained.

Many transmitiers include facilities
for tuning the final power amplifier
stage at reduced power. This precaution
prevents damage to the more expensive
components associated with the higher-
powered final stage. After proper grid
drive has been obtained, the final power
amplifier's plate supply is turned on at
reduced voltage. The plate tank capac-
itor, as shown in Fig. 3, is now tuned for
a plate-current dip. Usually there is
some coupling between the final tank
cireuit and the load, This precaution
prevents the generation of excessively
high r.f. voltages in the output stage.

After the plate tank capacitor has
been tuned for a plate-current dip, the
high voltage can be turned on. The
plate tank capacitor is now re-adjusted
slightly for minimum plate current. It
is now possible to increase the coupling
between the plate tank circuit and the
output load. Often the output load is
initially in the form of a dummy an-
tenna. Such a dummy antenna displays
the same characteristics as the antenna
usually used with the transmitter. Thus
the transmitter sees a proper load with-
out radiating a signal that could cause
possible interference to other stations
using the same channel.

With the dummy load attached, the
degree of coupling is increased until
the tube draws the rated plate current.
Often there is some interaction between
the plate tank tuning and the loading
(degree of coupling). Thus both con-
trols must be adjusted until the rated
plate current is drawn when the plate
tank circuit is tuned to exact resonance.

The final step in the tune-up of the
r.f. section of the transmitter is to pro-

(Continned on puge 93)

Fig. 5. Finol power amplifier and antenna-output circuit, including test points.
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A TECHNICIAN SOLVES
TRANSISTOR MYSTERIES

Unhappy with conventional explanations, a service

By HAROLD DAVIS

technician sweats it out in language he understands.

mean you don’t know either? Well,
we have news for you. You have lots
of company.

As a result of taking part in a round
robin on this subject at the counter of a
local parts distributor, the author
started a private survey to see whether
anyone knew, at least among the serv-
ice fraternity. More than fifty techni-
cians were questioned, including some
top-notch men who had been in electron-
ics practically since the field began. This
check was rewarding in more ways than
one. It not only confirmed the suspicion
that there was widespread confusion,
but also showed up some of the more
common points of weakness.

One great trouble seemis to be the
matter of terminology, Dozens of books
and pamphlets have heen written to ex-
plain how transistors work. They may
make sense, but they seldom use the
language that the everyday technician,
in service or out, understands. As a re-
sult, misunderstanding or confusion can
creep in at many points along the way.

Some terms used are unfamiliar. Oth-
ers are familiar, but have somewhat
changed meanings in a new context,
Some discussions, dominated by expla-
nations of semiconductor theory, have
given many technicians the notion that
the transistor is powered by a myste-
rious self-contained reservoir of energy.

Even so usual a term as “bias’ gives
trouble. As a service technician often
interprets it, bias is a potential applied
to a tube to control or limit current flow,
apart from other operating voltages. As
the term is used in some explanations of
transistor operation, he begins to think
that perhaps the bhias is a source of en-

HOW DOES a transistorr work? You
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ergy or that the transistor works on hias
alone without other operating voltages.
Most technicians have a basic knowl-
edge of electron theory-—but the one
they learned didn't have any “holes” in
it. One such victim asserted he could go
along until they started moving the
holes; then they could include him out.

Whence the Energy?

It is only natural that the service
technician, accustomed to power-con-
suming, tube-using circuits, wonders
where the energy comes from. He has
dealt with small radios that draw 30 or
more watts off the line, but deliver only
milliwatts to the speaker. This is “nor-
mal.” He has always operated on the
theory that you don't get something for
nothing, so he doesn’t quite see how the
transistor gets away with it.

At this point, it helps to find out just
how much energy we are talking about
and what kind. If you attach leads to the
terminals of a common penlite cell so
that it can be used to scratch the ter-
minals on the voice coil of a speaker, you
can procuce a clearly audible noise out
of that speaker. You might even say that
this sound was at room volume. If you
did the same thing with two or three
such batteries in series, the noise would
be more than adequately loud. More-
over, you could perform this operation
for many hours before the battery be-
came exhausted. since energy is drawn
from the hattery only intermittently,
during periods of contact. It is hardly
necessary to point out that all of the
energy being used to vibrate the speaker
cone is coming from the battery.

Suppose you placed a semiconductor
device in one of the leads from the bat-
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tery to the speaker’s voice coil. If the
polarity of the device were correct with
respect to the little voltage source, cur-
rent would pass and you would get the
same action. All the energy would still
be coming from the battery.

A transistor is a semiconductor de-
vice. If you wired one into the simple
circuit as shown in Fig. 1A (an n-p-n
type would be connected as shown), you
could still get similar action. There is
another connection. to the base of the
transistor, which is not used here, but a
voltage fed in here would have a definite
effect. It might block the action alto-
gether, or it might encourage it. In fact,
if you used a pulse type or varying volt-
age you could vary the otherwise direct
flow of current from battery to speaker.
Thus, you could leave the penlite cell
connected to the voice coil and do your
intermittent “scratching” at the base,
which is a control point. Be that as it
may, all the energy is coming from the
battery, although its flow is being reg-
ulated through the inserted transistor.

In this light, the transistor can he
looked on as basically a control device,
It can be made to offer more or less op-
position to current passing through it.
It may be considered an adjustable re-
sistor whose value can be varied by a
varying potential applied to its base.
Functionally speaking, you could say as
much about a tube. You can vary the
resistance of the latter by applying a
varying potential to its grid.

The transistor itself has no built-in
reservoir of energy. In fact, it doesn’t
even have an electrode that really emits.
The so-called emitter is a misnomer, in
the normally understood sense of emis-
sion. This is particularly confusing be-
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cause the tube does have an electrode
that can emit free electrons—but we
have come to call that a cathode!

From this, in fact, we can begin to
understand how the transistor “gets
away with it.” To get a tube to do the
job of controlling, we have to do things
to it that we don't have to do with a
transistor. \WWe have to get the tube's
cathode hot to make it give up the elec-
trons that are going to be used. To pull
these through the tube, aside from the
varying control voltage, we need quite
a bit of voltage more or less steadily at
the plate. A lot of energy used up in
these ways does not show up directly in
the work done by the tube. This is why
an output tube, for example, uses up
much more power than the milliwatts it
feeds to a speaker. A transistor doesn’t
have to be coaxed quite so much to do
the same jobh. For instance, you don't
have to use up a lot of power to warm
up anything with a heater. The tran-
sistor doesn’t even have a heater. Most
of the energy applied to the transistor
is directly involved with the work it is
doing.

All Kinds of Bias

The terms “forward bias” and ‘re-
verse bias” are not frequently encoun-
tered by the service technician. Their
use in delineations of transistor circuits
seems merely to have added complica-
tion to an already complicated business.
Stopping to figure out which is forward
and which is reverse interrupts a proc-
ess in which the technician is already
trying to figure out something else.
What he wants to know and can readily
understand is what polarity is applied
where. Fortunately, the terms can be
put aside in explaining things.

The important point is something we
have known about semiconductors ever
since we have been working with simple
crystal devices—they will pass current
in one direction but not in the other. If
you put an ohmmeter across a crystal
diode, it will show a high resistance con-
nected one way, but a much lower re-
sistance if the meter leads are reversed.
In fact, this is our way of determining
the condition of such diodes. We can
thus avoid much confusion if, instead of
forward and reverse bias, we think of
applied negative and positive potentials.
The transistor, which is often referred
to as being two diodes back-to-back,
shows similar characteristics with re-
spect to the polarity of voltages applied.

Such terms as reverse, forward, or
back bias are for the convenience of the
writers and often at the expense of the
reader. Moreover, considering the dif-
ference in the ways they are used by
writers and understood by readers, such
a bias isn’t a bias at all. Technicians are
more likely to understand it as an oper-
ating potential.

How Do They Amplify?

Another stumbling block is the often-
raised question of how the transistor
amplifies. The explanation is quite simple
if we are willing to forget, at least for a
while, all we have reacd about holes and
hills. The process has its similarities to
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amplification in a vacuum tube, which
is not unfamiliar. We have already men-
tioned that the (.c. flow through the
transistor, which comes from the bat-
tery, can be varied to produce a series of
pulses that look just like the ones being
applied to the transistor's hase. How-
ever, the pulses thus produced are quite
large compared to the weaker ones be-
ing applied. In the long run. a tube ac-
complishes the same thing, with weak
pulses applied to the grid varying cur-
rent through the tube to produce
stronger ones of the same shape. Within
each of these devices however, the man-
ner in which this is done is different.

At this point, it is helpful to consider
what is inside a transistor. It consists of
three electrodes: the emitter, the base,
and the collector. These electrodes are
actually very small blocks of semicon-
ductor material sandwiched together.
The base, which is in the middle of the
sandwich between the emitter and the
collector, is extremely thin, even when
compared to the other two electrodes.
Its thickness is measured in thousandths
of an inch.

Of the two types of transistors, it will
be easier to follow the action in an n-p-n
type, as in Fig. 1B, Electron movement
is from the battery’'s negative terminal,
through the emitter (the firs{ semicon-
ductor), on to the collector (the second
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Fig. 1. Al energy used {A) comes from
battery but is controlled by the tran-
sistor. {B) Typical *‘n-p-n"' relationships.
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semiconductor), and through the latter
back to the battery (positive terminal).
To pass from emitter to collector, the
electrons must go through the element
in the sandwich that has been inserted
between these two semiconductor ele-
ments. The inserted element, of course.
is the base. This relationship puts the
base in a position to control electrons
going through it.

How is this control performed? Well,
we have only to remember that like
charges repel each other but that unlike
charges attract. If the base is made rel-
atively negative, it will repel or slow
down the movement of electrons. which
are negatively charged, as these par-
ticles try to move from emitter to col-
lector. If the base potential becomes
more negative, this action increases un-
til the movement from emitter to col-
lector is stopped altogether. Then the
transistor is cut off.

On the other hand, if a voltage were
applied to the base to make it relatively
positive, this electrode would attract
electrons coming from the battery and
going to the emitter, since unlike
charges attract. However, the electrons
thus drawn to the base would not stay
there. One reason for this is the extreme
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thinness of the base material, which
helps it to act like a sieve. It attracts
electrons with enough force to propel
them through the base and beyond, with
a little encouragement. Such encourage-
ment is provided by the collector, which.
being more positive than the base.
quickly attracts from the latter the elec-
trons that are drawn to it.

This ties in with the previous com-
parison between the transistor and a
dynamically variable resistor. The base
potential decides the opposition, or lack
of it, that the transistor will show to
current passing through, thus also de-
termining and varying the effective re-
sistance of the device. The base is like
the variable arm of a potentiometer.
You could get somewhat similar action
from a potentiometer if you connected
a battery across one fixed terminal and
the movable arm; then hooked up a 60-
cycle a.c. motor so that it moved the
arm back and forth during rotation.

In the transistor, the weak signal ap-
plied to the base, which could he 60
cyveles, does the job of the motor and
the moving arm. The transistor’s resist-
ance goes up or down in direct propor-
tion to the signal variation at the base.
So battery current, as it passes through
this resistance, goes up as resistance
decreases and goes down as resistance
increases, but it stays in step—that is,
all of the battery current except for a
small amount known as leakage cur-
rent, which is used to fill up some of
those holes.

About This “Hole” Thing

Well! We'd rather not bring up the
subject at all, but it is better to face it
(Continued on page 96)

Fig. 2. Popular tube-using circvits,
like the conventional amplifier (A),
grounded-grid (B), and cathode-follow-
er {C), have transistorized equivalents,
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Seasonal promotional ideas
that have paid off for the
alert shop owners who use
them. Try them yourself.

By WILLIAM DUFER, Jr.

people’s minds, with the notion of re-

birth or a fresh start. Chronological-
ly it is close to the beginning of spring,
or the spring-summer cycle of renewed
activity and vitality. Many alert owners
of service shops take advantage of this
turning point. in more ways than one.
Here are some actual examples of ac-
tivities that have been successfully tied
in with the holiday by radio-TV service
establishments.

Ceronc’s TV of Syracuse, N, Y, gets
the season under way in fine fettle with
an Easter Housecleaning. Actually, this
program involves more than one project.
One of them is a housecleaning sale of
used radios, TV sets, and car receivers
that may have been gathering dust in
the storerocom. On the other hand, there
is a promotion directed to those who are
conductling their own housecleaning
operations at this time. Ceronc invites
them to bring in their own ancient radio
and TV sets. no matter in what condi-
tion. He then evaluates them, with two
possibilities in mind. He can put them
in working shape for the present own-
ers, for use as extra sets in the guest
room or play room---all at very reason-
able rates for this special promotion, of
course, Or else, he will pay cold cash for
them, re-condition them. and then sell
them as part of his own housecleaning
operation.

This shop owner takes advantage of
the seasonal spirit in another way. Like
every home. every service shop can
stand a periodic housecleaning and re-
organization. Easter is the logical time.
If any interior or exterior painting is
needed, this is the time to do it. Perhaps
window and shop displays have become
a little worn or dusty or perhaps they
have lost their impact simply from hav-
ing become too familiar. This is the time
to re-arvange and spruce up. It fits in
particularly well with the special busi-
ness drive.

The functional portions of the shop

EASTER has long been associated, in
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also get close scrutiny. Work benches
and test equipment get the once-over. Is
everything working right and organized
for optimum eflicicney? This is a good
time for checking stock and making out
inventories.

The actual work required to launch
the all-out campaign is begun some time
before the holiday begins, of course.
Then, one week before Easter, the shop
is able to hold Open House, encouraging
customers to drop in for any reason at
all, or just to say hello. In this shop, the
owner also promotes special reduced
rates for inspecting and estimating re-
pairs on any sets brought in during the
period.

Ross Radio-TV, Binghamton, N.Y.,
sees the Easter season in another light.
The owner's great hobby is fishing, and
there are many people in his area whose
interests correspond with his. As far as
he is concerned, one meaning of Easter is
that it is the prelude to the fishing sea-
son. He has worked out a cooperative
arrangement with a local sporting-goods
dealer. The displays in his shop windows
feature a choice collection of rods, reels,
tackle, and anything else that would
interest the dyed-in-the-wool angler.

With posters and other means, he an-
nounces his unique fishing contest, Since
this stunt lasts until after Labor Day, it
has continuing promotional value for a
large portion of the year, especially
during the slow summer months. This
shop keeps a set of accurate scales on
the premises. Anyone may come in to
have his or her catch weighed and con-
firmed at no chavge. The angler ve-
ceives a simple and inexpensive verifi-
cation card, which attests to the true
weight, kind of fish landed, the time and
location of the catch, and the person
who brought in this prize.

More to the point, this shop awards $§2
each for the biggest “catch of the week”
throughout the contest period. There is
also a $5 grand prize, awarded shortly
after Labor Day, for the biggest catch
of the entire season. This contest keeps
customer attention focused on the shop
during a period when a boost is most
needed.

The impact on service business is a
little more direct than has been indi-
cated so far. Window posters and other
promotional materials suggest that this
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is a good time for all fishing enthusiasts

-and any other pecople who expect to
have some outdoor fun during the pleas-
ant months-——to prepare themselves in
other ways. Car radios, transistor radios,
and other portables should be checlked
to make sure that they are “ready to go™
before they are taken along on the first
trip. Are they in working condition? Do
they need bhatteries? This is the kind of
business the contest helps pull in. Of
course, such radios that may be in tip-
fop condition at the season's start can
also break down at some point along the
way. The continuing attraction of the
contest hrings these in too. Once you
have the customer, you can also do some
far-sighted promotion to get the TV set
in shape before the fall viewing season
hegins.

Still another seasonal stunt is used
by Ken's Radio Service, also of Bing-
hamton. The owner reasons that every-
one—well, nearly everyone—replen-
ishes his or her wardrobe at this time
of the year, A drawing for service pa-
trons is tied in with this widespread
custom. Two-section coupons are issued
to patrons on all cash deals. Techni-
cians making house calls carry a supply.
The stuby from each coupon issued is
removed by the member of the shop
who handles the transaction and de-
posited in a container on the shop prem-
ises. This practice begins with the first
day of Lent.

During the week before Easter, the
shop holds its well-publicized drawing.
Two fortunate individuals receive credit
slips, made good by the shop, that may
be used at either a well-known men's
clothier or an equally well-known. local
women's specialty shop. Each of these
slips is good for $20 worth of Easter
finery. A third prize in the form of a
stmilar $10 slip is also offered.

News of Ken's apparel give-away is
brought to the public’'s attention ric¢ a
series of newspaper ads. The particuiar
shop owner feels that the cost of this
promotion is justified by the results.
Others who are not too sure about the
effectiveness this scheme will have for
them or whose budgets will not allow
such an expenditure can scale the costs
down for the first try. Less gencrous
amounts can be offered. If the service
area is not a large one. handbills may be
more practical for the announcement
than newspaper ads.

(Continied on puye 117)
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FOUR-TRACK TAPE SYSTEMERO

Complete construction details on the
electronics portion of a home-built
4-track stereo record-playback system.

is for right channel. 5.

March,

By KENNETH F. BUEGEL

Part 1-Record Preamps

Upper meter on author's recorder is for left channel; lower meter
is behind panel on shaft of bar knob.

1961

cording his favorite discs or stereo

hroadcasts on tape soon discovers
that his choice of equipment is some-
whalt limited. He may either purchiase a
system which includes a preamplifier for
each playback channel and a 1ecording
amplifier for each channel plus a june-
tion box lo tie them logether in a func-
tioning unit. or settle for an expensive
recorder which offers little hope of
change for future requirements. Some
combination record-playhack tape am-
plifiers are available in Kit or laclory-
wired form. but the author decided to
design and build his own.

The new laminated-core four-track
heads marketed iyecently open a new
area of interest for the home recordist.
The claims made on Dbehall of these
heads include high-freguency response
bevond that of anv two-track head
previously offered and erosstalk ratios
not in excess of the previous values.
Crosstalk in a two-track head used for
stereo simplifies into a matter of chan-
nel separation and anvthing in excess of
25 db would be gilding the lily. In four-
track tapes the adjacent track contains
niusic plaved in reverse with respect to
the desired track and il the crosstalk
were not held to the stated values of

'l'll]-l AUDIOPHILE interested in re-
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R:* Dual | megohm andio taper pot
B-—330.000 ahm, V7 w. res.

R Re—3600 ahm, 17 w. res.

R, Rio—220,000) ok, V3 w. res.
RB.—1I megohm, V3 w. res.

Ro—1 megahm audio taper pot
R:—4708 ahm, YV . res.

R Rie Ro:— 100,000 akm, Vi w, res.
R.—2.2 megohm, Yy w. res.
Ri—2200 ahm, \y w. res.

R, AT 0N ohm, Yy w. res.

R It ohm, Vy w. res.

R 100 000 ohm linear taper pot
Ri:*, Ro®—4700) ohm, 1y w. res.

R s*—10,000) ahm linear taper pot
Ri* 22,000 ohm. 2. w. res.

o C—N1 uf.. 200 v, puper capacitor
€. 047 pef.. $00 v, paper capacitor
G2 pf., 400 v, paper capacitor
' 25 ppf. dise ceramic capacitor = 105
82 ppf. disc ceramic capacitor + MYp
.25 pf.. 600 v, Mylar capacitor + 0%
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l||h =4
2
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!IED

,\.
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Cit ON OTHER CHANNEL

Cv—100 ppf.. dise ceramic capacitor 04

Co—W-100 puf. padder

G 1000 puf., s00 v, Mylar capacitor + 5%

G4 uf., 6 v. elec. capacitor

Co—. 1 uf.. 600 . paper rupacitor

C 1-Crn-Cre*Crp—I0 /20720 pf., 150 v
elec, capacitar {1two sectians nsed for playback
preanips)

C 81000 ppf., 600 v. Mylor capacitar + 5%

Cin, Ci:%—330 ppf., 600 v. Myplar capocitar + 5%

Ji Phono jack

J:Pin jack

St 3-pole d.t. rotary switeh (see Fig, 2)

T.*—Bias oscillator truus. { Ampexr No. 58-0014)

M o—0)-] ma. meter, 37 (5ee text)

CR—~IN3SA erystal diode

V,—12.0X7 tube

V-——124U7 tabe

Vs 12BI17 tube

*rarts so marked are ased once in the circnit,

All ather parts must be duplicated for the second

channel of the sterea sefup.

Fig. 1. The bias oscilletor, V.. is commen to both chonnels, but the remainder of the
recording preamplifier, made up of V, and V., must be duplicated for other channel.

.

-53 db, this might produce problems.

Investigation of the results obtainable
with preamplifiers matched to a set of
these new heads proved out all the
claims for them. The unit described in
this article and in Part 2, provides com-
plete recording and playback facilities
of excellent quality. Frequency response
from record input to playback output
is flat within = 1 db from 50-10,000
cycles. The playback response alone is
flat within = .5 db over the same range,
as determined from a professional-qual-
ity alignment tape.

The basic tape deck used in this con-
struction is a Viking Model 85 with an
85@Q5 erase head, 85RQ2 record head,
and 83Q2 playback head. The tape deck
with all four-track heads mounted at
the factory is catalogued as the Model
85-RM@. Nortronics, Inc., manufactur-
ers of magnetic heads, has the following
head types for the same application:
erase, SES50-1; record, TLB7R; and
playback, TLB-2. These heads are avail-
able from the manufacturer in a variety
of mounting styles to fit different tape
decks.

Power Supply

All Model 85 tape decks are desighed
10 use separaie signal grounds for each
head winding except the erase head. A

40

R s

R.:—330,000 ohm, Vy w. res.
Ri—27 ohm, V3 w. res.
Ris— 15000 ahm, 2 w. res.
R
RBo— 1N ohm, Vs w. res.

R.—22.000 akm, 2 w. res.
R —100,000 ohm, Ly w, res.
Re—o470 ohm, | . res.
Coo1-Coest=Crne -50/40/30 uf.. 450 v. elee.
capacitor
C £ uf., 60 v. elec. capacitor
Co— N5 pf., 600 . disc ceramic capacitor ¥
Co—8 uf., 450 v. elec, capacitar
Sin—3-pole d.t. rotary switch (part of 81, Fig. 1)
S N.p.d.t. Miero Switch (see text]

h?v.ac.

14" bonding strap between the jack
panel and preamplifier chassis will re-
duce hum to inaudible levels. The power
supply (Fig. 2) is remotely located with
the “B-" line grounded only at the pre-
amp chassis. The power transformer
primary is fused but no “on-off” switch
is shown since it is connected to a con-
trolled receptacle. R.. limits surges
through the silicon rectifiers when pow-
er is first applied. The voltage divider,
consisting of R. and R., serves as a
hleeder resistor and also applies about
25 volts to all heaters to eliminate leak-
age from heater to cathode.

Record Preamps

The recording signal from a stereo
control center is applied through J, to
R, a dual "Record Level” control for
both channels, and amplified in V.,
(See Fig. 1.) The output of V,, is cou-
pled to a chassis control, B:; and to
meter amplifier V... The “Meter Gain”
control, R.. acting as the plate load of
V.u, varies the amount of audio applied
to rectifier CR, and the 0-1 ma. meter.
The 3" meters used in this equipment
have had the scales removed and re-
painted with a white scale line extend-
ing to the 70% point and a red scale
line from 707 to 100%.

The “Record Gain” control, E., allows
adjustment of the signal applied to the
tape for each track. R., C:, and RE. form
an equalizing network so that the signal
to the grid of V., increases with fre-
quency. C: and R.: in the plate circuit of
V., serve a similar purpose, These net-
works are necessary since the recording
head is a wide-gap (.00025-inch) type to
effectively record low frequencies.

In the interest of conserving your in-
vestment in heads, it is recommended
that the highest quality capacitors

Fig. 2. The commen power supply for re-
cord and playback preamps is shown here,
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TOPIND
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R40 /) ON BOTH CHANNELS

L) } YO CORRESPONDING POINTS

52(SEE TEXT)

s3
N\J ™ PUSH-T0-RECORD

22,000 vhm, ) w. res.

-§60 ohm, 2 w. res.
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RIL-
T

Normally open, momentary contact, push-

bhutton switch
ch. cH

15 hy., 83 ma. choke ( Chicago BC
1585 or equiv.)

PL -\ watt neon lomp
SR, SR, SR, SR
rectifier (F6 or 6011

750 ma., 420 v, silicon

1.2 amp fuse

S.p.s.t. relay, SH00 ohm coil
Power trans. 350-0:350 v, o1 90 ma.: 6.3 v.
e 3.5 amps ( T'riad RI14 or ecqriv.)
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available be used for C. and €., since a
breakdown here will result in an open
head winding. J: is a single-point test
jack used when setting the gains of the
record amplifiers. Two sections of S,
short the record head windings in the
“Play” position. Another section opens
the I3 - line to the bias oscillator and
prevents erasure of pre-recorded tapes.
Note that “B-+" is not switched in this
preamplifier; thus one of the most com-
mon causes of head magnetization is en-

RL,. passes through these contacts and
one section of S,. whenever the deck
tape motion is changed the relay con-
tacts carrying “B--" to the bias oscilla-
tor will open, thus preventing erasure
of a recording just complcted. PL,, a
11 -watt neon pilot assembly, is con-
nected to the bias “B--" line through a

100.000-ohm resistor. R... and indicates
when bias vottage is applied to the erase
and record heads. To record it is neces-
sary 1o depress the “Push-to-Record”

Inside view of the tightly wired recording preamps. Minimum lead lengths were used.

tirely absent in this pavticular set-up.

The bias oscillator for both channels
is a 12BHT7 operating at 100 kec. The
oscillator transformer is an Amper No.
58-0016, obtainable through most deal-
ers handling this company's product.
The unused leads may he cut short and
taped or unsoldered from their lugs. The
“B-+" de-coupling network, R, and C-.
in Fig. 2. allows the erase voltage to
build up slowly and eliminates clicks on
the tape.

8. is a small Micro Switch adjustable
in slots cut in a piece of sheet metal at-
tached to the tape-deck frame. This
switch is actuated by a cam added to
the tape deck, as shown in Fig. 3. The
switch is normally closed and the cam
opens the contacts whenever the tape
motion switch is thrown from “Neutral”
to “"Play,” or the reverse.

Since "B -~ " to operate the bias relay,

March, 1961

This type of deck, al-
though not actually em-
ployed by the author,
would have been suitable
for use with the pre-
amps. If a dval-pur-
pose record/playback
head is incorporated
in the particular deck
chosen, it will be neces-
sary to aodd o switch-
ing <circuit to connect
the head to either rec-
ord or playback preamp,
as needed. Also, the
equalization and bias
oscillator circuits may
have to be altered some-
what to match the char-
acteristics of the heads.

wwWw americanradiohistorv com

& I
= NORMALLY CLOSED
TACTS

Con

CAM CUT FROM SHEET METAL AND SOLOJEREOC TO FRONT

SIDE OF EXISTING CAM ON BAR KNCB SHAFT

Fig. 3. Details of the switch 5.

button while setting the tape motion
switch to the “Play” position, With §,
in the "Record” position, “B-+" will be
applied through R and RL.. The relay
will stay closed until the tape motion
switch position is changed. The bias ad-
justment of C.. may be set to operate in
cither of two mades. With C. at maxi-
mum capacity the peak recording level
is slightly reduced but frequency re-
sponse is flat within the stated range.
If the bias voltage is peaked, as rread by
v.t.v.m. at J., the level is higher but the
high-frequency response will drop off
more rapidly. For the flattest possible
response C. and C. may be replaced by
a single 200 uuf., 10°¢ disc ceramic ca-
pacitor.

The parts list for Fig. 1 is to be dupli-
cuted except for those parts marked
with an asterisk. The parts listed are
those needed for cuech channel. All fila-
ment wiring is =20 solid hookup wire.
twisted. All other wiring under the
chassis is =22 solid, Braided-shield sin-
gle-conductor cable. with an outer in-
sulating jacket, is used for teads to head
windings. The input jacks are the dou-
ble type with insulation to prevent a
ground to chassis at the mounting point.
The cable grounds are carried through
and connected to the chassis at the tube
around point.

Pard 2 of this serics will cover con-
struction of the playback preamps.
physical alignment of the heads., and
adjustment of the system. along with
the simple change needed in most stereo
control centers to fully utilize the ex-
clusive features found in this system.

{Concluded nert month)
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VOLTAGE DIVIDERS MADE EASY

By JIM KYLE

Forget complex formulas or interminable trial and
error substitutions with this quick graph method.

apparently simple circuits in elec-

tronics is the voltage divider. Con-
sisting of only two resistors (Fig. 1) in
its most basic form, it can be employed
to cut down voltage to a desired size in
almost any conceivable application. The
configuration is simple enough so that
it seldom gives trouble. Service techni-
cians, amateurs. and experimenters run
across these dividers regularly-—daily, if
they are involved with electronics on
any sort of “professional” basis.

However, running into a voltage di-
vider is one thing, and designing one forr
a particular need is another. Problems
arise, and they are not always fully an-
ticipated. For example, one might cut
down a voltage to a desired level by
determining the ratio between the origi-
nal one and the one desired. Then the
values of resistors R, and R. in Fig. 1
would be selected to result in this
ratio. But what happens to division
when load current is drawn?

If a "stiff” divider is chosen—one in
which load current is such a small frac-
tion of bleeder current that the load
causes little voltage variation—how
stiff should it be? In other words, aside
from the ratio bhetween the two resist-
ors, what should their total resistance
be? The fact that the load is actually
across the bleeder in the divider (R:)
changes relationships in the “simple”
circuit. This factor may begin to make
design a little tricky. Our purpose is to
provide answers to such questions as
these, thus making voltage-divider de-
sign no more complicated than Ohm’s
Law. As a matter of fact, virtually all
of the relationships to be considered
stem from Ohm’'s Law.

Since the drop across a resistor is
proportional to the current flowing
through it, any increase in current flow
through the upper half of the divider
{R, in Fig. 1) will increase the voltage
drop across it, lowering the voltage at
the output connection. For instance, if
supply voltage is 300 and the divider
consists of two 150,000-ohm resistors,
output voltage across R. will be 150

ONE OF the most widely used and
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volts- -with no load. Total current
drawn under these conditions will be
1 ma. Now if a load that draws .3 ma. is
connected across R: the total current
of 1.3 ma. through R, will produce a
drop of 195 volts across the upper re-
sistor. Output voltage will then be 105
instead of 150 volts. If the load were to
draw half a milliampere, output voltage
would drop to 75--half the original
vilue.

This effect can be minimized by mak-
ing the total current which passes
through R, many times greater than
the load current. This also improves
regulation, since changes in the rela-
tively small load current will have little
effect on the voltage across the drop-
ping resistor and therefore little effect
on the output voltage. A rule of thumb
frequently used on the bench is to make
bleeder current at least ten times as
large as load current. This works well
with low-power devices, when total
current drawn can be kept, say, below
50 ma. But such a solution is extremely
wasteful when high-power circuits are
involved.

Standard Divider Design

Let us consider the more sophisti~
cated techniques used, such as those in-
volved in the commercial design of
voltage dividers., Three voltage levels
are determined. First, the highest volt-
age that can be tolerated under no-load
conditions is established. Then the
working voltage under normal load is
considered, and finally the lowest volt-
age that is tolerable under conditions
of heavy load or overload. Finally, these
three values are plugged into a set of

Fig. 1. A “simpie’ resistive divider,

A

SUPPLY
VOLTAGE

R2 OUTPUT

AAMAAL
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mathematical equations. These equa-
tions are so devised that they will not
only give resistance values that will
meet the maximum and minimum re-
quirements just described, but will also
be as economical of power as is possible
or practical.

The calculations involved can become
quite a chore. However, the same end
can be achieved much more simply by
projecting the problem geometrically on
a piece of linear graph paper. The
accompanying charts accomplish this,
taking the place of the equations. If you
follow the method to be described, you
can design any divider according to ap-
proved, commercial engineering prac-
tice. The mathematics required this way
will be no more than simple arithmetic,
and there will be very little of that.

As in commercial practice, you will
first have to decide on the three voltage
levels already mentioned: the maxi-
mum, permissible no-load voltage; the
normal operating voltage; and the low-
est, permissible output voltage under
overload. The normal current to be
drawn at the regular operating voltage
must also be known. The output voltage
of the power supply will, of course, be
known too.

Using the Graph

The next step is to locate these values
on a graph like the one shown in Fig. 2.
For the moment, ignore the actual case
worked out on this chart. Simply note
that we have linear divisions, with the
vertical ones representing a voltage
scale and the horizontal ones a current
scale. While numbers have been shown
on these scales, no units of measure-
ment have been identified. This has been
done because the magnitude of the
quantities measured may be suited to
the problem without any other changes
in the graph. For example, the horizon-
tal scale may represent amperes or
microamperes, and the vertical scale
may be in volts or millivolts. Also, it
may be convenient to add zeros. For ex-
ample, calibrations on the horizontal
scale, shown extending from 1 to 15,

ELECTRONICS WORLD
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could be changed to extend from 10 to
150. Results will be accurate as long as
the same units are maintained con-
sistently throughout the procedure.

The general method goes like this:
{he maximum no-toad voltage, E+ (with
no current drawn) is plotted along the
voltage axis at the left. which is the
zero-current point on the horizontal
scale. Then plot the point where the
normal-load voliage and current inter-
sect. Next rule a horizontal line across
the graph at the level of the lowest
permissible (overload) voltage, E.. Now
draw a straight line connecting the first
two plotted points and extend this diag-
onal to touch the current scale. Note the
current value at the latter point. and
convert it to read in amperes. This can
be called I for convenience.

Now for some arithmetic. Divide sup-
ply voltage { Ex), in volts. by the current
just determined, fv. The answer is the
value. in ohms. of dropping resistor R..
\With this information. the value of R.
may now be determined. (If the value
of R, is rather large. it may be con-
venient to convert it to kilohms or meg-
ohms for convenience in calculation,
but voltage and current are still in volts
and amperes.}) Multiply R, by the sup-
ply voltage (E.). Divide this product
by the difference between the supply
voltage (E.) and the no-load voltage
{E.). The answer will be the value of
R. in the same resistance units chosen
for R.. For those who find simple formu-

worked out that is on a practical basis.

A somewhat special case may arise
in which the circuit or device that will
draw power through the divider is on
continuously. The no-load voltage level
now becomes relatively meaningless
with respect to component ratings and
possible breakdown. In this case, we
start with the current that will be
drawn under minimum load, rather than
zero current, and the maximum voltage
that will be tolerated under this mini-
mum-load condition, rathee than the
maximum voltage that would exist
under no load at all.

From the current and voltage thus
established, we project our first point
on the graph. The rest of the graph is
drawn up in the way already described,
with one exception. When the diagonal
load line is ruled, it is extended in both
directions. so that one end touches the
voltage scale and the other touches the
current scale. The point where it inter-
sects the voltage scale is E., the no-load
voltage that would exist if the equip-
ment that is being powered were not
operating but still connected to the
supply. We need this value for our cal-
culations. Also, there is one change in
calculating R.. This will now be equal
to RE./IEx—E\).

lllustrating the Method

Examples of both procedures have
been worked out in Figs. 2 and 3. The
basic case is illustrated in Fig. 2. A di-

—

To find R., 6800 ohms is multiplied by
the 650 volts of the supply and the prod-
uct (4,420,000) is divided by the differ-
ence between the supply voltage (E,
is 630) and the no-load voltage (E.,
which is 500). Thus we divide by 150.
The solution for R: comes to 29,467
ohms. We use a standard, 30,000-ohm
resistor.

We can also determine the current
that will be drawn at the overload point,
without further calculation. Looking at
the graph of Fig. 2, we note that line
ABD intersects line C at point E. This
is the overload or maximum current.
Bleeder current is simply the supply
voltage divided by the total resistance
of the divider, R: and R.. It comes to
.0176 ampere.

For the second example (Fig. 3), we
can start with the same power supply
and the same device to be connected to
it. However, the minimum-current,
maximum-voltage level now used as a
starting point is set at 10 ma, and 350
volts. This is plotted at point V. Once
more the normal operating conditions
(250 volts at 50 ma.) are plotted, this
time as point W. The 200-volt line for
overload is now drawn as line X. Load
line VW is drawn and extended to inter-
sect the voltage scale at Y and the cur-
rent scale at Z. The voltage at Y, 375
volts, is now used as the no-load voltage
for calculations.

Current at Z is now used to determine
R, which comes out to 4700 ohms as the

!‘_Li[: 11

||

[ S— B I
[ s

1 2 3 4 s 7 e
CURRENT

Fig. 2. How pertinent voltage-current relationships are plotted.

las to be convenient, R = E«/Iu. R.=
R\E:/(Es—Ev).

This completes the design of the di-
vider, but another check is advisable to
determine whether bleeder current (I«)
is too high. Add the values of R, and R:
{in ohms) and divide supply voltage E«
by this sum. This will give the bleeder
current in amperes: In=E«/(Ri+R:).
Where this current seems too high—as
may be the case where extremely close
regulation has initially been chosen,
reflected in the minimum and maximum
voltage limits-—it may be practical to
sacrifice some regulation to reduce the
current. In that case, set the maximum,
no-load voltage (Ey) somewhat higher
and repeat the process.

Establishing E+ inveolves some real-
istic considerations. The least expensive
way is to choose a point just below the
maximum-voltage ratings of capacitors,
tubes, and other components in the load
equipment, The higher the no-load volt-
age level used, the less power will be
used in the divider circuit, but regula-
tion will suffer. A compromise may be

March, 1961
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vider is to be placed across a 630-volt
supply to deliver 250 volts at 50 ma.
under normal conditions. Maximum no-
load voltage is to be 500; minimum
voltage at overload is to be 200 volts. In
this case, units on the voltage scale
represent 100-volt steps, while current
intervals are at 10 milliamperes. The
first item plotted is point 4 for E.,
which is 500 volts at 0 ma. Point B,
where the normal load voltage of 250
volts intersects the normal load current
of 30 ma., is plotted next. Now horizon-
tal line C is ruled at E., the minimum
or overload value of 200 volts. Next,
points 4 and B are connected by draw-
ing the load line, which is extended
to intersect the current scale at point
D. The current read at this point is
095 ampere. This is the value, Ix, that
will be used in calculations.

The first calculation can now be made.
The value of R, in ohms is equal to sup-
ply voltage Ex, 650 volts. divided by the
current at point D, I+. This comes out
to 6842 ohms. A standard value, 6800
ohms. is used with little error.

www americanradiohistorvy com

Fig. 3. An alternate method when equipment is on continuously.

nearest practical value. To determine
R., a change has been made in the for-
mula. First we multiply R, by voltage
E+ at point Y (instead of using supply
voltage Ex). Then, as in the first case,
this product is divided by the difference
between the supply voltage and the the-
oretical no-load voltage at point Y. The
answer is about 6400 ohms. The nearest
standard value is 6200 ohms.

Bleeder current would. once more,
simply be the supply voltage divided by
the total resistance in the divider, which
is 10,900 ohms. This current is .0596
ampere. Comparing this value to the one
determined for the divider worked out
using Fig. 2 brings up an interesting
point. The divider worked out for our
second example (Fig. 3) provides much
better regulation, but the price is in-
evitably paid in that bleeder current
goes up more than three times.

Power rating for the divider resistors
is found simply from P=E*/R. Just
make sure that, for each resistor, you
are using the maximum voltage that
will appear across it for E.
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Tunnel Diodes Simplified

GERMANIUM

SILICON

By DONALD L. STONER

GALLIUM ARSENIDE

Scope traces illustrating the tunnel diode performance of germanium, silicon, and gallium arsenide units,

These special crystal diodes may someday be as widely
used as transistors. Here is how they work, along with

some simple circvits demonstrating their application.

UNNEL diodes. the latest tool of the

design engineer, are now commenr-

cially available in production quan-
tities to original equipment manufac-
turers. Before long. manulactured
equipment will contain tunnel diodes.
Since they may one day become as
numerous as transistors. people in the
electronics industry should have a work-
ing knowledge of how these amazing
devices [unction.

The tunnel-diode effect was discov-
ered by Dr. Leo Esaki. In a 1938 issue
of Physical Revieww (Vol. 109, page 6031,
Dr. Esaki published his now-famous
paper “New Phenomenon in Narrow
Germanium p-n Junctions.” Little did
he realize the economic and scientific
implications of his discovery.

Analogy

It is always easicr to explain how
something [unctions or how to complete
a complex process by comparing it with
a more common., easily understood de-
vice. So it is with the tunnel diode. As
an exampte we will use the lowly neon
bulb. Everyone is familiar with this de-
vice—a pair of etectrodes in a gas-filled
(neon or argon) atmosphere. When
sufficient potential is applied to the elec-
trodes, the gas ionizes and the bulb
“lights up.” Although they differ in
many respects. there is a definite anal-
ogy which can be used to simplify the
explanation of tunnel-diode action.

When the potential applied to most
electronic components is increased. the
current flow through the component
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increases proportionately. This is not
the case with the neon bulb, however.
As the voltage applied to a neon bulb
is increased, nothing happens until the
firing potential is reached. At this point
the gas suddenly ionizes and the inter-
nal resistance of the bulb drops to a
very low value. If the voltage is in-
creased well beyond the firing point.
excessive current flows and the atomic
structure of the gas breaks down (ava-
lanches) destroying the usefulness of
the bulb. If the applied potential is re-
duced. the bulb will remain ionized
until the extinguishing potential is
reached. This point is noticeably lower
than the firing point. The important
thing to remember is the inereuase in
voltage produces a decrease in resist-
ance, This effect, called negative resist-
ance. can be put to good use in negatirve-
resistance oscillators.

Fig. 2A shows the circuit for a simple
negative-resistance oscillator using an
NE-51 neon bulb, Many amateurs and
experimenters have constructed this de-
vice for use as a telegraph code-practice
oscillator. By breaking the battery lead
with a telegraph key, the circuit will
produce a series of dots and dashes in
the headphones connected to the output
terminals.

Before the battery is connected. ca-
pacitor €, reacts much the same as a
short circuit. The neon bulb is an in-
finitely high resistance since it is not
ionized (or conducting). At the firing
point, the bulb ionizes and capacitor C,
starts to discharge through the low bulb
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resistance. This capacitor only partially
discharges since when the bulb poten-
tial reaches the extinguishing point the
gas is no longer ionized. Thus the initial
conditions once again prevail and C,
starts to acquire additional charge from
the battery. This process continues, or
cycles, until the battery is removed. Un-
fortunately the frequency of oscillation
cannot be raised to very much above
1000 cycles due to the slow ionization
and de-ionization time of the gas. Typi-
cal values for C; and E, would he 0.1 uf.
and 1 megohm respectively with a 90-
volt battery and an NE-51 bulb. This
time-constant will produce a frequency
of approximately 400 cycles.

Fig. 2B shows graphically what hap-
pens when the battery is connected to
the circuit of Fig. 2A. You can observe
this same waveform by connecting an
oscilloscope to the output terminals of
Fig. 2A. Note particularly that the
working voltage is the amplitude be-
tween the firing peak and the extin-
guishing valley. This peak-to-valley po-
tential determines the peak-to-peak
amplitude of the output waveform pro-
duced,

By plotting voltage (E) against cur-
rent (I) for one cycle of the negative-
resistance oscillation, it is possible to
illustrate several terms which will be
useful later. The plot of voltage versis
current is shown in Fig. 1A, The poten-
tial needed to induce peak current (ioni-
zation point) is E.. The voltage required
for the minimum current in the ionized
bulb (valley current) is E.. The bulb
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current for these two points is, of
course, I, and I,. The region of negative
resistance is shown by a dotted line.

The Tunne! Diode

To explain the aetion of the tunnel
diode properly. it is necessary to lead
the reader down the dark alleyways
called “Fermi level,” valance, and con-
duection bands, not to mention quantum
theory.

Mental gvmnastics can be avoided by
taking a look at diodes in general. If you
forivard bias a diode (positive anode)
with a very small potential (less than
approximately 0.6 volt) no current will
flow in the junction, just as if it were

~ NEGATIVE=" 7~
| RESISTANCE -V
| |REGION

U POTENTIAL . |

current suddenly drops to I.. Unless the
impedance of the power supply provid-
ing the tunnel current is less than the
R slope, it is not possible to maintain
the diode current on the slope, In other
words, the sudden drop in current in-
creases the power-supply voltage suffi-
ciently to carry the diode current past
I. and up on the other slope. Thus the
regulation of the power supply must
prevent any change in voltage between
E, and E. due to changing load current.

The tunnel diode exhibits the same
instability in the negative-resistance
region as the ncon bulb. If a charge-
discharge cireuit (like the RC system in
Fig. 2A) is connected to the tunnel di-

BARRIER -
OR HILL

(a)

Fig. 1.

(8)

{A) Neon lamp characteristics. (B) Potential barrier in junction diode.

Battery drives electron over barrier. (C) E-1 charocteristits of tunnel diode.

reverse biased. Inside the diode junetion
is a potential barrice which must be
overcome. At approximately 06 volt
(for silicon diodes and even less for
germanium cdiodes), the junetion starts
to conduct and from this point up to the
maximum operating potential, the diode
concduets normally.

Fig. 1B shows an analogy of this sit-
uation for a junction diode. Even with
a slight forward bias there is insufficient
attraction to draw the electron current
carrier over the potential barrier (or
hill). By increasing the junction poten-
tial difference. the energy level of the
electron is raised and it “goes over the
hill," so to spealk.

Dr. Esaki discovered that heavily
doped germanium 13 mil dot of indium,
gallium, and zinc on a 10~ ohm-per-cen-
timeter germanium base) exhibited a
noticeably different effect in the poten-
tial barrier region. Rather than travel
over the barrier. electrons are literally
made to tunnel through the hill. What is
more imporiant, they did not drag their
“atomiec heels” like their fellow transis-
tor eclectrons. The tunneling effect oc-
curs at the speed of light.

As the potential applied to the tunnel
diode is increased, current also increases
due to normal conduction. At approx-
imately 0.2 to 0.3 volt (200-300 milli-
voits) electrons suddenly start their
tunneling action, at E,. The resistance
increases and the current decreases,
even though the battery potential is in-
creased.

The net result is a germanium diode
whiech exhibils a negative resistance
effect. The EI curve for a typical tunnel
diode is shown in Fig. 1C. Note that as
the current is inercased E, is reached.
At this point the negative resistance
characteristic takes over and the diode
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ode, sustained oscillations will result,
R. F. Oscillator

What could be a better charge-dis-
charge circuit than a tank coil? During
high conduction periods the tank coil
absorbs energy. When conduction di-
minishes (between E, and E.), the coil
returns its energy to the eircuit. In
effect, the tunnel diode (like the neon
bulb) aets as a switch to sustain oscilla-
tions in the tank circuit.

A new goallium arsenide tunnel diode
that performs beyond 4000 megacycles.
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Fig. 3 is a praetieal, working ecircuit
for a high-frequency tunnel diode oscil-
lator. Capacitance for the tank circuit
is supplied by the tunnel diode itself, If
coil L is 8 turns of #18 enamel wire,
14 inch in diameter and % inch long,
the frequency of oscillation will be in
the 15-meter amateur band. A one- or
two-turn link can be used to obtain
output.

Unlike the neon bulb, the tunnel diode
is not limited by ionization time. Earlier
it was stated that the tunneling action
takes place at the speed of light. From
this the reader might assume that the
high-frequency performance limit of the
tunnel ciode is infinite. Practical con-
siderations, however, limit present diode
types to approximately 1000 mc.. al-
though occasional forays are made to
4000 me. and over, One practieal consid-
eration is the junction eapacity, which is
on the order of 50 to 100 juf. This is
quite a bit of capacity lor any high-
frequency device and causes the tunnel
diode 1o exhibit an abnormally low Im-
pedance at the higher frequencies. Any
extra lead inductance will drastically
reduce the oscillation frequency. For
this reason manulacturers provide

(Al (1)1

Fig. 2. Simple neon lamp negative-resist-

ance oscillator, along with its waveform.
1D
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Fig. 3. Working circuit for a 15-meter
transmitter using the tunnel diode.

packages which have an absolute min-
imum of inductance.

One example is the RCA TD-series
tunnel diodes shown in Fig. 4A. These
tunnel diodes will oscillate at the ultra-
high frequencies simply by connecting
them as shown in Fig, 4B. The junction
capacity plus the induetance of the gold-
foil leads (quarter-wave lines) provide
the tuned circuit. This type of device is
known as a stripline oscillator and oper-
ates at the diode package self-resonant
frequency. The junction capaeity is cur-
rent-sensitive and the bias potential
can he varied to tune this (and other)
oscillator over wide frequency ranges.

A, F. Oscillator

It is possible to conneet a tunnel diode
in a eireuit similar to the necon-bulb
oscillator, discussed earlier, to generate
audio frequencies. Suech a circuit is
shown in Fig. 5. along with the charac-
teristic saw-tooth waveform, It is much
casicr 1o observe the action of the
tunnel diode at these frequencies. The
diode is biased into the negative-resist-
ance region by the battery. The induc-
tance absorbs and releases energy in the
eircuit as the diode pops back ancd forth
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This tunnel diode is a low-cost G-E ZJ-56
germanium unit that will be of interest
to amateurs and experimenters. Two of the
leads shown are connected to the anecde.

between I, and I.. The oscillations will
continue until the battery is removed.

R. F. Amplification

To understand how the tunnel diode
can amplify, let’s return to the example
involving the neon bulb. To make this
circuit “amplify,” the battery voltage
is reduced until it cannot ionize the
bulb. If the bulb ionizes at 80 volts and
extinguishes at 75 volts, the battery
potential would be adjusted for 795
volts. Now, if a half-volt pulse is applied
to the bulb, it will “fire,” discharge the
capacitor, and return to its initial de-
ionized state. The pulse created by the
bulb swinging between 80 and 75 volts
would have an amplitude of 5 volts.
Thus a 1l-volt pulse has produced a
5-volt pulse or, in other words, the pulse
has been amplified.

Actually, this example is not prac-
tical. The bulb is not stable enough to
make such a circuit practical. The
tunnel! diode is, however. Fig. 6 shows
a method of obtaining amplification
from a tunnel diode, in this case the
circuit is a 30-mc. amplifier or pre-
selector. The unit is adjusted by setting
the inductance to minimum and peak-
ing C for maximum gain. Coil L is then
increased until the desired amplification
is reached, just below the point of oscil-
lation. It is possible to obtain more than
30 db gain from such a circuit. Although
it is a regenerative device (tending to
oscillate), the noise figure is second only
to the maser or parametric amplifier.

Power Output

Returning once again to our faithful
example. the neon bulb, we recall that
with an E, of 80 volts and an E. of 75
volts, the greatest oscillating voltage
delivered by the circuit is 5 volts. This
is a fixed value determined by the bulb
characteristics. In tunnel diodes, the
ratio of E, to E. will also determine the
output voltage. Remembering that P -
EI (power equals voltage times cur-
rent), it can be seen that E,/E. times
I./1. will determine the power capabil-
ities of the diode. From this you can
assume that anything done to increase
either of these ratios will increase the
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power output that can be obtained.

The accompanying oscillograms show
the EI curves for germanium, silicon,
and gallium arsenide tunnel diodes.
Note that germanium has the lowest
peak current and the lowest valley
voltage, thus it can be expected to pro-
duce the least amount of power output.
Silicon, noticeably better, has a greater
peak voltage and a higher value of E..
Gallium arsenide tunnel diodes have the
highest values of all three types.

Since the tunnel diode must operate
in the potential barrier region, it is
destined to remain a low-power device.
The data sheet for an RCA TD-111 lists
the peak current at 6.8 ma.. maximum
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Fig. 4.(A) Size of RCA TD series of tunnel
diodes. (B) Use of such a diede in a
stripline oscillator operating ot 1000 mc,
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Fig. 5. An audio frequency negotive-re-
sistance oscillator using a tunnel dicde.

voltage at I, — 65 mv., and the mini-
mum voltage at I. at 280 mv. Thus the
minimum [, to I. ratio (a figure of
merit) is close to 4.5.

Computer Applications

If the impedance of the power supply
is many times the negative resistance of
the diode (by using a large series 1e-
sistor), the diode will switch from the
peak to the valley very rapidly. Tunnel-
diode switching times exceed almost any
commercially available component and
therefore lend themselves to computer
applications. Fig. 7 shows one of the
many applications for tunnel diodes in
computer circuitry. The diode is biased
below I, by a 6-volt battery and a 3600-
ohm series resistor. This holds the diode
in the “off” state (any voltage below
E,). A 1-ma. pulse, in either the A or B
channel, switches the diode to the “on”
state {(any voltage greater than E.
across the diode terminals). The reset
pulse supplies sufficient current to reset
the diode to its original conditions, and
reduces its terminal voltage to less than
E,. This is an *or” type gate circuit and
the average computer uses a great num-
ber of these so-called “flip-flops.”

It does not require a crystal ball to
see that any device which will operate
at 1000 me. is capable of extremely fast
switching times. In computer applica-
tions this allows the device to handle
millions of “bits” of information. The
small size of the tunnel diode allows the
circuit to make decisions or conclusions
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from this information in a minimum of
space.

A dynamic demonstration of this fact
was shown by RCA at the IRE Conven-
tion in their simulated computer-mem-
ory system with bits of information
stored in germanium tunnel diodes. In a
micromodule display, RCA demon-
strated a tunnel-diode 100-ke. multi-
vibrator and a binary divider encapsu-
lated in a cube measuring only 3/10th
of an inch. The fast switching time of
these tunnel diodes was demonstrated
by a random-number generator which
is capable of producing 30,000,000 digits
per second or approximately 100 times
more than can be produced in present-
day computers.

Types Available

Experimenters and amateurs will be
most interested in the germanium tun-
nel diodes for they are the least ex-
pensive but, even so, the reader would
do well to investigate prices before
starting any construction projects using
these devices. By the time you read this,
both RCA and General Electric will
have made their tunnel diodes available
through normal distribution channels.
The RCA diodes carry numbers TD-100
through TD-111 and are germanium.
This series varies only in the peak cur-
rent. The minimum ratio is 4.5 to 1 for
all types.

The experimental General Electric
ZJ-56 and ZJ-56A are now in full pro-
duction and these germanium tunnel
diodes have been assigned JEDEC num-
bers 1N2941 and 1N2969. These diodes
are also available at G-E distributors
at around $6.00 each, in production
quantities, to original equipment manu-
facturers.

Hoffman Electronics Corporation is
marketing a series of silicon tunnel di-
odes (the HT series) and these should
be available through the firm's regular
distribution channels.

General Transistor is also manufac-
turing tunnel diodes but no information
on types and prices is available at this
time.

Teras Instrioments. Inc. is currently

(Continned on page 100)

50
ps 10 e,
p—(ﬂ—(WM -
3 [
RFC 330 39 i
- W son
1K ouT
)
P
t
A

Fig. 6. A practical r.f. amplifier for
the 10-meter ham band using a G-E ZJ-5¢6
tunnel diode. See text for alignment.

Fig. 7. A computer “or’ <circuit wusing
tunnel diode as the switching element.
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By THOMAS J. BARMORE

Epitor’s NOTE: !f this it is to he used with
other Class D radio waits, it nst be licensed
in the Class D service and meet all the technical
requirements set forth in Part 19 of the FCC
Rudes and Regulations. We do not reconmmend
wiech use becase of inmsuflicient oscillator sta-
bility and the frequency madulation that acenrs.

On the other hand, the transmitter-receiver
need not he licensed ar all if it is operated as
a ‘“low-power communication device” in ac-
cordance with Part 15 of the FCC Rules and
Regulations. To meer these requiremients, the
carrier mist he between 26.97-27.27 mc.. all
emissions outside this band nest he down ot
teast 20 dh, the power inpus 10 the final r.f.
stage mst not exceed 100 mw., and the amemna
must not exceeed 5 feer in lengrh.

sized CB transmitter-receiver unit
that can supplement your Citizens
Band base or mobile station.

The maximum range of the unit has
never been accurately determined. but
the author has used it in two-way com-
munication for line-of-sight distances of
at least 1'2 miles. This distance. of
course, will be less in rough terrain but,
again, communications were successful
in an extremely hilly region, at a dis-
tance of 3 mile. One must remember,
however, that two-way contact may he
established only if the receiving party
is using a quality receiver.

For its size. the receiver is extremely
sensitive. A 3-microvolt signal will com-
pletely block out the background hiss
while a 1-microvolt signal is readable.

5 ERE is an eight-transistor, post card-

Receiver Circuit

The receiver circuit is straightfor-
ward, consisting of an r.f. amplifier,
superregenerative detector, and two
stages of audio amplification.' The r.f.
stage is a 2N248 employed as a common
grounded-emitter amplifier. The an-
tenna is coupled to this stage through
the center tap on coil L,. Proper bias for
the stage is furnished by resistors R, and
R, while the emitter current is limited
by the bypassed resistor E.. The output
of this stage is developed across coil L.
and resistor R:. Refer to circuit, Fig. 2.

The r.f.-to-detector coupling might

1Hall. Donald B.: *'Transistors for 10 Meters,” Radio-
Electronics, Feb. 1959,
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appear strange at first. Coils L. and L.
are not coupled, but are shielded as in-
dicated in the photographs. The r.f. volt-
age is developed across resistor E:, while
capacitor C. serves to determine the
coefficient of coupling between the two
stages,

The detector stage uses a 2N309 as
a grounded-base superregenerative os-
cillator. The quench frequency is deter-
mined by capacitor C; and resistor R,
A feedback loop is established between
collector and emitter by capacitor C.
to control regeneration. The audio volt-
age from this stage is developed across
resistor Ri. Capacitor C. couples this
voltage to the quench filter, consisting
of resistor R.and capacitor C., This net-

Fig. 1. Antenna, loading coil details,
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work offers a high impedance path to
the quench frequency, which would tend
to saturate the audio stages, but pre-
sents a low-impedance path to the audio
signal, The audio voltage is again devel-
oped across resistor R and then cou-
pled to the first audio stage through
capacitor Ci..

The first audio stage is conventional,
with resistors B and R.: providing base
bias. while resistor R. furnishes the
necessary cmitter bias. The output of
this stage is developed across resistor
R. and coupled through capacitor C.:
to the audio output stage.

The audio output stage is extremely
simple, consisting of base-bias resistor
R., the output transformer 7. and
transistor V. This transformer is a sur-
plus “Ouncer”’ which is removed from
its case and installed beneath the ear-
phone cartridge in the handset. The pri-
mary impedance is about 5000 ohms
with a secondary impedance ol approxi-
mately 200 ohms. While the secondary
is matched to the earphone. the primary
is not a perfect match. Greater audio
output may be obtained by using a more
perfectly matched unit. say one with a
primary impedance of 1000 ohms or so.

Transmitter Circuit

The transmitter is really a simple
affair, consisting of a modulated crystal-
controlled oscillator. There will un-
doubtedly be some "purists’’ who frown
on this design. but it offers the easiest
method of transmitting intelligence.
There is some frequency modulation
produced, but the frequency will only
vary +~100 cycles or so,

The r.f. section of the transmitter
uses a 2N247 drift transistor as a Pierce
crystal-controlled oscillator. The crystal
is of the third-overtone type, which os-
cillates more strongly at its third har-
monic. Base bias [or the oscillator is
furnished by resistors R. and R The
output stage is connected directly to
the antenna through link L, and capaci-
tor Chu.
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R, 3% ohni, Vj w. res. Coi— 100 pf., 6 v. elec. capacitor T -Trausistor driver trans. (0.000-20,000 ohm
R.R.,R.:\ K R: 22,000 0hm, V3 w. res. Cus—. I pf. dise ceramic capacitor privi 2000 ohms c.t. sec. (Use one-half sec.)
RoR.R,R: Koo B 1000 0, V3 w, res. Ci:—27 pph tubnlar coramic capacitor T. Miniature trans. S48 ohms to 200 ahs
R 220,000 ok, Vy w. res, C1—8&-50 pui. ceramic trimmer (Erie 557-1F or Mic.—High-impedance crystal mike cartridpe
Ro, B Ro—2700 0hm, VYy e, res. equiv. ) PH — Magnetic earphone cartridee
R~ 18,000 ohm, Yy w, res. Cu, C:+—25 uf., 6 v. elec. capacitor Xral.- 27.2585 me. third-overtone crystal
R, 2000 ahm, V3 w. res. Cun, C::—25 uf.. 25 v, elec. capacitor Si—-D.pd.y. stide switch
R — 10,000 ohm, V3 w. res. L—16t, 30 en. closewonund 3/16” form, c.1. @ S Nop.s.t. slide switch
R 5—29.000 ohm, Y% w. res. &t (J, W. Miller 4300 B, 9-volt battery (RC ] V8-3014)
R1u—33.000 okm, V3 w. res. L—16 1. $300 en. closewound on 316" form (J. dy, Pr—Jtack and banana pling
C, C., C,, Cio— .01 pf. disc ceramic capacitor W, Miller 4300) Jo o Jack and I9-pin plug (only 4 pins used)
(15 puf. tubular ceramic capacitar Li—14 t, 30 en. closewonnd on 316" form (J. I—Telephone handset shell (Kellope Switch-
C:—20 ppf. tubalar ceramic capucitor . Miller $3001) board)
C.—68 ppf. tubular ceramic capacitor L2 t. £30 en, closewaonnd at bottom end of L. 8§47 2 3" & IV" alwmimn box (LMB 135
C:— 01 pf. dise ceramic capacitor L:—1I4 t. £30 en. closewonund on 3}16"” form (J. or equiv.!
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C—22 upf. tubular ceramiv capacitor Loading"} Vi Vo, Vo, Vi—CK722 transistor ( Raythron)
Con Cr—15 ph., 6 v, elec. capacitor RFEC,—20 phy. r.f. choks V: - 2N247 transistor (RCA)
.25 pf.. 6 v. elec. capacitor RFC—100 phy. r.f. choke V.—2N{I07 transistor (G-F)

Fig. 2. Receiver consists of V., r.f. amplifier, V. superregenerative detecter, and V. and V, as audio amplifiers. The trans-
mitter uses V. as crystal oscillator, modulated by V.. Transistors V. and V: are utilized as speech-amplifier stages.

The oscillator is choke-modulated to
about 85 per-cent by the three-stage
modulator consisting of transistors V.,
V., and V.. Bias for these stages is fur-
nished by resistors R.. R, and R- re-
spectively. Resistor R. and capacitor
C.. form a decoupling network for the
first stage to prevent the modulator
from breaking into oscillation.

The modulation choke, T, consists of
the inductance bhetween the center-tap
and one side of the secondary of a 2000-
ohm transistor driver transformer—an
impedance of about 500 ohms. The mi-
crophone used is a crystal cartridge
feeding through capacitor C.: to the
bhase of V.. Although this represents.a
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mismatch of several hundred thousand
ohms to several hundred, enough signal
is generated by the microphone to be
useful. An input transformer may be
used in place of the first stage of audio
amplification but may add considerably
to the cost of the unit.

Construction

The housing for the unit is an alumi-
num box measuring 3” x 5" x 114",
The antenna jack, “on-off” switch, and
the *“‘transmit-receive’” switch are
mounted on the narrowest side. as
shown in the photographs. The hand-
set cable is brought out on this same
side, through a small grommet.

www americanradiohistorvy com

The receiver is constructed in three
separate pieces. Each small chassis con-
sists of a piece of cloth-base phenolic
sheet about 1/16” thick. Each part is
mounted by means of small hollow
brass leather eyelets. All components are
mounted on one side, while the neces-
sary wiring is done on the opposite
side.

The first piece of phenolic holds coil
L, and its associated components; the
second, the r.f. stage and L.; the third,
the detector and the two audio stages.
In this way, each shield may be fastened
to the case and each small circuit board
inserted between them, as shown in the
photographs.
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Openings in one side of small
metal box that houses the com-
pact CB unit permit access to
various trimmer adjustments.

The transmitter is wired on a board
as one picce. No crystal socket is used,
but rather the erystal is simply soldered
in place. The modulation choke, trans-
former T, is glued in position with
moclel airplane cement.

Each circuit board is held in place
by a number of *.” 4-40 machine screws.
The boards are raised about 1” off the
hottom of the case by spacers. A small
piece of thin plastic is placed under the
hoards to eliminate the accidental short-
ing of the wiring to the metal case that
is used.

The 9-volt battery is held in place at
the rear of the unit between the edge
of the circuit boards and the side of the
case. A small piece of sponge rubber
cemented 1o the cover of the unit will
keep the battery secure when the cover
is in place.

The antenna loading coil is a piece of
paper-base phenotic tubing, 12" in diam-
eter. wound with 27 turns of #30
cnamel wire, closewound on the form.
A 10-32. %" machine screw is drilled
out and a picce of #20 stainless-steel
wire, 23 inches long, is sweat-soldered
into it. A hole about %" in diameter is
drilted in each of two plastic plugs of
the corvect diameter to {it into the ends
of the tube. The antenna with its at-
tached screw is bolted to one of the
plastic plugs while a banana plug is
affixed to the other. The ends of the
antenna coil are then attached to these
two points by means of solder lugs. The
last step is to form a small loop in the
end of the antenna so that its over-all
length is just 24.6 inches, as shown in
Fig. 1.

The handset may be permanently
connecied to the unit or by means of a
smalt plug. If the builder wishes, a small
plug may be huilt into the case. The
only reason one wasn't used in the au-
thor’'s unit was the unavailability of a
small enough component.

Alignment
Receiver alignment should be accom-
plisbed with a grid-dip oscillator, a sig-
nal  generator, or other low-signal
source. When voltage is applied to the
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receiver, a loud rushing noise should
be heard in the headphone. indicating
that the detector is oscillating properly.
This should occur at the maximum ca-
pacitance setiling of C.

The slug in coil L should he serewed
in until a signal is heard and then the
regenerition control should be re-set
for maximum reeceived signal. Coil L.
should then be aligned for maximum
signal. The antenna coil, Ly, should be
sel in the middle of the band since its
tuning is very broad due to the low
input impedance of V.

Transmitier alignment is faeilitated
by use of a sensitive field-strength
meter (the “S" meter of a receiver will
do nicely). If the transmitter will not
oscitlate, a small capacitance (2 o 3
auf) connectled across the crystal will
probably cure the problem. Set capaci-
tor C,. to minimum value and adjust
the slug in coil L. or capacitor C,. for
maximum signal strength, When this

point is reached. adjust capacitor C..
for maximum reading on the field-
strength meter. It might be necessary
to re-adjust the tuning of the slug in
L- o1 the setting of capacitor C.., Modu-
lation should cause the signal strength
to increase. indicating positive modula-
tion. If this doesn’t happen. changing
the value of resistor R,. may help since
its value will vary with individual tran-
sistors,

The transmitter draws about 13.6 mil-
liamperes. The modulator takes 13.4
ma. of this, while the oscillator con-
sumes 2.2 ma.—a power input of 14.1
millivatts. (Power input to the oscilla-
tor stage is equal 10 6.4 x 2.2 x 10~
14.1 > 10 * watts. There is a drop of 2.6

volts across the modulation choke.) The
receiver loafs hy on a current drain of
3 ma.. so battery life will be quite long
while receiving, but will be reduced to
one-fifth of this time while transmit-
ting,

—30-

Over-all view of the unit with the box cover removed. Note use of the shields.

Top view of the chassis board showing very compact arrangement of components.

V6 V7 ve 7|
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An Electronic Resistive Load

By W. F. GEPHART

shop for a high-wattage resistive load

with which to check power supplies.
voltage regulation, to determine bleeder
resistances, and dropping-resistor val-
ues. Using high-wattage resistors on a
trial-and-error basis is a eumbersome,
time-consuming method. With the unit
shown in Fig. 3 all this ecan be done by
turning knobs.

The basic circuit of the electronic re-
sistive load is shown in Fig. 2A. Two
bheam tetrodes, operated in parallel, as
triodes (screen grids connected to
plates}, serve as a variable load. By
varving the grid bias voltage on the
tubes we can easily and smoothly vary
their d.c. resistance.

Fig. 1 is the schematic for the com-
plete instrument., As vou can see, we
have arranged for variable bias voltage
on the load tubes. There is also a three-
range milliammeter to measure the cur-
rent being drawn, and a five-range volt-
meter with which to measure the power-
supply voltage, and also to measure the
voltage drop across either the high-re-
sistance rheostat or the low-resistance
rheostat when these resistors are
switched into the load cireuit as voltage-
dropping resistors. Construction details
will be given later, Right now let us eon-
siderr the problems we can tackle and
solve with our test job.

Suppose we want to design a power
supply for an amplifier, and we want the
amplifier to be linear over a range of in-
put signals. If the voltage output of an
amplifier power supply decreases exces-
sively under peak load signals, the out-
put will, of course, not be linear.

THERE IS often the need around the

This adjustable unit takes the place of a
drawer full of power resistors, saves time.

Let us considel what causes the volt-
ages to drop when the current drawn is
increased in a power supply. Fig. 2B il-
lustrates a common power supply. There
is a voltage drop. E;. across the tube,
and another, E.. across the ehoke. There
will also be a voltage drop, E., across
the transformer itself. The voltage drop
due to the d.c. resistance of the power-
supply cireuit is fairly simple to com-
pute, but the voltage drop due to the
transformer depends upon a number of
factors that vary with load and are
rather diffieult to caleulate. The easy
way here is to hook up the power supply.
hreadboard style, and try it out with the
eleetronic load.

In some power supplies, gaseous or
other tubes are often used as voltage
regulators, but their range is limited:
here the electronic load can be used to
check the current that can be drawn he-
fore the regulator tube loses control.
When the load is conneeted to this type
of power supply, the voltage output
should remain fairly constant as the
current drawn by the load inereases. At
some given point, however, the regu-
lator loses control, and the voltage drops
suddenly. The amount of eurrent that
can be drawn without the voltage falling
off is the current limit of the regulator
cireuit.

Often a power-supply voltage will be
too high even at full or peak load, In
such cases a dropping resistor (R, in
Fig. 2C) may be used. The voltage drop
E. across this resistor at load current is
the amount by which the supply voltage,
E., must be redueed to provide the de-
sired load voltage, E,.

Fig. 1. Two porallel beam-power tubes with odjustable bias act os substitute load.
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Suppose this is our problem. We want
to drop the power-supply voltage by a
given amount at full load. and we would
like to know what value of resistance we
should use {R. in Fig. 2C) without pen-
cil and paper.

This is the way it may be done. The
power supply is connected 1o the Supply
Input terminals of the test device. Both
power supply and test load have their
power turned off. The Load Control,
R.. is turned all the way down. Our sub-
stitute load is turned on with switeh 8.,
The Milliamperes switch, 8., is set to 200
milliamperes, and the Volts switch, S..
is set to 200 or 400 volts, depending upon
the voltage of the power supply under
test. The power supply is now turned on.
The Load control rheostat E. is slowly
turned to the right. which decreases the
bias voltage on the pair of tubes. and
thus increases the amount of current
passing through them. When the desired
full-load current is reached as indicated
by the milliammeter, M,. the voltmeter
indicates the power-supply voltage at
the noted current.

If the required voltage drop is large.
50 volts or more, we leave the Volis
switch on 200 or 400 volts. The Check
switch, S, is set to either “Hi” or “Lo”
depending upon the amount of current
to be drawn. For low currents use the
“Hi" resistance rheostat. and for high
currents use the “Lo” resistance rheo-
stat. You now rotate the rheostat that
has been selected by the position of the
Check switeh until the voltmeter indi-
cates the desired power-supply voltage.
You may have to adjust the Load control
to maintain the proper eurrent drawn.

Onee the desired output voltage at the
correct current flow has been secured,
the resistanee needed to drop the power-
supply voltage to the required level can
be read directly on the calibrated scale
of the appropriate rheostat,

Note that, with the voltmeter on its
200- or 400-volt scale, you are reading
the reduced power-supply voltage after
the load eurrent has gone through either
of the selected rheostats. If you wish to
read the actual roltuye drop across the
selected rheostat, vou simply switch the
voltmeter 1o one of its lower scales: 80,
40, or 20 volts. Reading the voltage
across the dropping resistor (R, in Fig.
2C) is more useful for lower voltage
drops anct lower eurrents. In the case of
extremely small load currents, where
substantial voltage drop is required, it
may be necessary to adjust for one tenth
the voltage drop required, and then 1o
multiply the resistance reading by ten.

If a bleeder resistor is desired in the
power supply to discharge the filter ca-
pacitor when the power supply is turned
off, our substitute load can be used to

ELECTRONICS WORLD
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determine the value of this component
too. The bleeder resistor, Ru.. is con-
nected as in Fig. 2D.

Usually bleeder currents of 2 ma. arc
satisfactory. For a bleeder drain of 2
ma. across 250 volts. we would require a
resistance of 125,000 ohms. We do not
have a resistor of this value in our in-
strument, but we can readily make o,
This is the way it is donc.

We hook the Eleetronic Load to the
power supply. We flip the Check switch
to either “Hi" or “Lo.” and switch the
voltmeter to 20 or 40 volts. Now we
gradually bring up the Load adjustment
until our milliammeter shows fen finices
the current we want; in this case 10
2 ma. or 20 ma. Next we adjust the rheo-
stat in the circuit. whichever one it may
be, until we show a voltage drop across
the rheostat of 1/10 of the total power-
supply voltage. In this case the figure
woultd be 1/10 of 230, or 25 volts. (When
we vary the rheostat we will, of course.
have to vary the load to maintain the
desired 20-ma. reading.) All we need to
(o now is to multiply the rheostat read-
ing by 100 to get the hleeder resistance
for the desired 2 ma. at 250 volts,

Sometimes both a dropping and a
blecder resistor will be used. as shown
in Fig. 2C. where the added bleeder re-
sistor is shown in broken lincs. In this
case, the value of dropping resistor K.

Fig. 2. Simplification {(A] of how the
tubes act as o power-supply load. Volt-

age-current relationships (B to E) in
common power-supply configurations.
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Fig. 3. Turning knobs on the completed
unit quickly solves some knotty problems.

is calculated first, in much the same
way as already described, with one ex-
ception. The valuc of supply voltage E.
is determined at a current value that is
the sum of the load current plus the
bleeder current that will be drawn. Once
this voltage is established, the value of
dropping resistor R, can be determined
but this time only the load current
{(which is the only current that will go
through this vesistor) is used.
Sometimes it is desirable to use a re-
sistor with a sliding tap as a combined
dropping-hleeder resistor, or a divider
that otherwise arranges these two com-
ponents, as shown in Fig. 2E. First the
value of supply voltage E., is determined
with the total eurrent (load plus bleed-

Fig. 4. Vertical layout of the compact
tester takes up very little bench spoace.

er) to be drawn. Then the value of drop-
ping resistance K. is determined in the
usual way, except that the load control
is adjusted once more for the total cur-
rent. since all ol it goes through R..
The bleeder resistance is then deter-
mined in the conventional way already
suggested, but the voltage used for this
determination is the already dropped
voltage for the load. E;.

Fig. 2E also suggests the method for
finding values in a multi-tap divider.
You would work in the same way, mak-
ing certain {o adjust the instrument for
the particular current-voltage condi-
tions at each point. For example, if you
had several taps, the top sectinon of the

(Continued on puge 104)

Fig. 5. Power capability of the electronic load will depend on the tubes chosen.
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S MORE industries loock to elec-
Atronics for help with their problems,

technicians find it profitable to know
more about apparatus outside their
usual sphere of knowledge. In the chem-
ical process industries, for example, the
need for uniformity of product with
economy has led to greatly increased
use of electrochemical measuring in-
siruments. The installation, operation,
and maintenance of such instruments
constitute a growing segment of the
electronics industry.

Electrochemical measurements per-
tain to the electrical effects associated
with solutions. When accurately moni-
tored, these effects provide information
on the composition and characteristics
of solutions. Depending on the asso-
ciated equipment, they can be used
either for analysis or control. This dis-
cussion will be confined to conductivity,
the most basic electrochemical measure-
ment.

What Conductivity Is

Conductivity, as the name implies, is
a measure of the ability of a solution to
conduct an electric current. It is the re-
ciprocal of resistance (1hat is, 1/R) and,
as in other electrical circuits, the unit
of measurement is the mho. Since the
mho is a large unit, most conductivity
values are expressed in micromhos.

A solution capable of conducting an
electric current is called an electrolyte.
Conduction takes place because of the
presence of charged particles, ions,
which migrate through the solution un-
der the impetus of an applied voltage.
This is in contrast to metals, where con-
duction results from the movement of
electrons.

The standard unit for comparing solu-
fions is called specific conductance and
is denoted by the symbol L. It is defined
as the conductivity of a column of liquid
one centimeter high and one square
centimeter in cross section, at 25 de-
grees centigrade.

Pure water has a specific conductance
of about .05 micromho—or a resistance
of 20 megohms. Its poor conductivity re-
sults from a lack of ions. If a small
quantity of an acid, an alkali (hase), or
a salt is added, however, the conduc-
tivity increases because ions are formed
from the added compounds.

Conductivity increases with the num-
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ber of ions in solution. Some ions, espe-
cially the positive hydrogen ion {H-+)
and the negative hydroxyl ion (OH —),
are more mobile than others. A solution
containing these highly mobile ions will
have a higher conductivity than a solu-
tion with an equal number of less mobile
ions, such as the positive sodium ion
(Na+) or the negative chlorine ion
{(Cl—).

Conductivity also varies directly with
temperature. This variation depends on
the type of electrolyte, but it averages
about 2.5 per-cent per degree centi-
grade,

How It Is Used

Thousands of differrent uses for con-
ductivity measurements have heen
found in both laboratory and industry.
They are fast, easy to make, and highly
reliable if care is taken to insure ac-
curacy and to compensate for tempera-
ture variations.

The chief limitation of conductivity as
an indicator is the fact that it is non-
specific. Since all ions in a solution con-
tribute to its conductivity, no informa-
tion is gained on the chemical composi-
tion. Nevertheless, conductivity meas-
urements provide a rapid check on the
concentration of solutions where the
chemical ingredients are known. They
are widely used for maintaining a stable

Jlevel of concentration of chemical-
1-\.
—_— R
4 X ‘o
Fig. 1. The conductivity cell has two

electrodes between which fluid passes.

Fig. 2. The type of bridge circuit used
to measure conductivity. The cell acts
as the resistor in one arm of the bridge.
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. Measuring Conductivit
+0f Solutions /s som s couns

This electrochemical property
18 a key factor in the check
and control of many chemical
and other industrial processes.

process liquids, pickling baths, anodiz-
ing solutions, and detergents in the
chemicals, food, textiles, and metals in-
dustries.

For most chemical reactions, the “end
point” is the point of least conductivity.
Suppose, for example, that hydrochloric
acid (HCD is gradually mingled with a
solution of sodium hydroxide (NaOH).
When the two are precisely in balance.
the result is a solution of salt (N«CI
and water (H:0). On either side of this
point, however, there will be an excess
of either hydrogen (H-) ions or hy-
droxyl (OH —) ions, both of which are
highly mobile and make for a very con-
ductive solution. Thus, conductivity
measurements provide a way of utiliz-
ing chemicals in the most efficient
amounts.

Since pure water has an extremely
low specific conductance, conductivity
measurements are useful for detecting
the presence of impurities in condensed
steam from boilers, or in distilled or de-
mineralized water. Detection of one part
per million or better is feasible. This
principle is used as a basis for monitor-
ing rinse water in industrial plating and
cleaning processes to detect contamina-
tion; for checking the caustic conient of
can washing solutions; and for checking
streams for contamination or brackish-
ness.

Conductivity Cells

The heart of all conductivily measure-
ments is the conductivity cell, pictured
in Fig. 1. The two general kinds are
flow-type, designed for mounting in a
pipeline, and dip-type, for insertion in a
vat or tank. The body of the cell may be
either glass or plastic, as long as it is
chemically inert. It contains two elec-
trodes, which also must resist the chem-
icals in the solutions. The usual ma-
terials for electrodes are graphite or
platinized nickel.

If the electrodes are made with an
area of exactly one square centimeter
and are spaced one centimeter apart.
specific conductance can be measured
directly. This is of ten inconvenient, how-
ever, because of the wide range of con-
ductivity measurements that are en-
countered. Resistance can be measured
most accurately over a relatively nar-
row range. from about 30 to 100,000
ohms. In order to bring conductance
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www.americanradiohistory.com
www.americanradiohistory.com

measurements within these limits, it is
cuslomary to use cells with large elec-
trodes closely spaced for measuring low-
cenductivity solutions, such as pure
water, and cells with small electrodes
spaced far apart for measuring high-
conduetivity solutions, such as concen-
trated acids or bases. This difference
can be observed from Figs. 3 and 4. A
aglass cell for low-conductivity solutions
is shown in Fig. 3. One used for highly
conductive solutions appears as Fig. 4.

A factor called “cell constant” and
designated by the letter A is used 1o
describe the characteristics of conduc-
tivity cells. It is defined as the distance
(d) between the clecirodes in centi-
meters divided by the area (4) of an
electrode in square centimeters. That is,
k = d/A.

The cell constant of any unit can be
determined experimentally by placing
the cell in a solution of known specific
conductance (L) and measuring the re-
sistance (R} Dbetween electrodes. The
cell constant is then calculated from the
relationship, & = LR.

Once its cell constant is known, the
cell can be used to measure the specific
conductance of unknown solutions. This
is done by re-arranging the last formula
as follows: L = k/R.

Conductivity cells are supplied with
cell constants ranging from .01 to 100.
Cells in the range from .1 to 2 are suit-
able for most purposes.

The Apparatus

The basic elements necessary for con-
ductivity measurements are shown in
Fig. 2. They are a conductivity cell, an
a.c. Wheatstone bridge, and a null-de-

Fig. 3. Glass cell by Leeds & Northrup
for use in low-conductivity solutions.
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tecting device, in this instance a galva-
nometer. The conductivity cell provides
the resistance for one leg of the bridge.
Resistor R. is selected to have a value
in the same range as the solution. Prac-
tical bridges are often equipped with an
assortment of resistors and a switching
arrangement for connecting them into
the circuit, A resistance wire is con-
nected between points B and C, and the
bridge is balanced by moving the con-
tact until no current flows through the
galvanometer. The cell resistance can
then be calculated from the relationship,
R. x R.. It is custom-
R

arv. however, to calibrate the instru-
mentl to read the specific conductance
directly. rather than resistance.

An example of a commercial, portable
conductivity bridge is shown in Fig. 5.

An a.c. power supply is used to pre-
vent inaccuracies that would result from
polarization if (l.c. were employed. \When
batteries are used for portable instru-
ments, a vibrator or chopper is used to
convert the d.c. to a.c. A 60-cycle source
derived from a transformer tap is pre-
ferred for high-resistance electrolytes,
such as demineralized water or steam
condensates. Higher frequencies, usual-
ly about 1000 cycles, are used for highly
conductive solutions. Vacuum-tube or
transistor oscillators are the usual volt-
age sources.

In the laboratory. earphones are
sometimes used in the center leg as a
null detector, and the bridge is balanced
hy adjusting for minimum sound. For
more accurate work, an amplifier can be
used to amplify small unbalance signals.

Fig. 6 shows a typical, industrial, con-

Cell resistunce

Fig. 4. Glass cell for high-conductivity
solutions. Note wide electrode spacing.

www americanradiohistorvy com

Fig. 5.
Leeds & Northrup measures conductance from

Portable conductivily bridge by

.1 10 12,000 micromhos per centimeter,

ductivity arrangement for automatical-
ly preventing the contamination ol a
rinse tank by the waste products re-
moved in rinsing. As long as the water is
within the permissible range of purity,
the bridge remains in balance and no
current flows through the center leg.
However, if the electrolytic content of
the water increases beyond a certain
point, the bridge is unbalanced and cur-
rent flows through the center leg (Fig.
2). This trips a relay which, in turn,
energizes a solenoid valve, admitting

. CONDUCTIVITY
- BRIDGE AND
RELAY

/CDNDUCTIVITV CELL

SOLENOID
OPERATED
VALVE

OUTLET
PIPE

G & =

2

INPUT
PIPE | .-

.

Fig. 6. An industrial application: the
bridge and reloy automatically feed water
to tank os needed to rinse oway wastes.

fresh water to the tank. When enough
fresh water has been admitted, the con-
ductivity cell returns to its original re-
sistance, the bridge circuit is rebalanced,
and the solenoid valve again closes,
shutting off the water supply.

Many industrial installations use self-
balancing bridges. One type is illus-
trated in Fig. 7. A dual, split-stator air
capacitor (C, and C.} forms two adjoin-
ing legs of the bridge, and resistances
(one of which is the conductivity cell}
form the opposite two legs, A 1000-cycle
voltage source supplies the power for

(Continned on puye 116)
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Description of some of our recent satellites and the
jobs they are doing in the important fields of weather
forecasting, communications, navigation, surveillance.

“Midas II""—the "eye in the sky'"—

into orbit was the sound of a new
era in space. “Midas II" (Missilc De-
fense Alarm System) weighs 5000
pounds and has a payload of 3600
pounds. Included in its instrumented
paclkage was an infrared detector de-
signed to spot missile flames and sound
a warning. Although radio contact with
the carth was broken soon after launch-
ing. the system inaugurated a new gen-
cration of satellite vehicles. Earth sat-
ellites are providing new and important
information regarding our environment

both near and remote. The successful
and still-orbiting earth satcllites
iaunched by this country, exelusive of
our “space probes.” are listed in Table
1. These satellites mark the beginning
of a new scries of orbiting electronic
“laboratories.”

This new generation of satellites has
four special missions: (1) weather fore-
casting, (2) missile-launch detection
and surveillance. (3) eommunications,
and (4) navigation.

Electronics forms the core of missile
technology for without electronic
cquipment it would be impossible to
fire a missile, track a satellite, or re-
ceive information gathered from outer
space.

The first U.S. satellite, “Explorer I"
launched in January 1938, scnt back

THE ROAR of the missile carryving
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vital information regarding the ficlds
of intense radiation surrounding the
earth. Valuable as this information was,
data being supplied by “Explorer I's”
more sophisticated descendants is even
more important.

With the emergence of these new
satellites, bigger and better launching
vehicles were made available, In addi-
tion to the “Atlas” and “Jupiter,” there
is the "Thor-Able-Star” version of the
“Thor” missile which was used to
launch the Navy's “Transit I-B,” to be
discussed later.

Weather Forecasting & Surveillance

Weather forecasting is only one of
the valuable by-products of space re-
scarch. “Tiros 1. launched in April
1960, has transmitted thousands of pho-
tographs showing the cloud patterns
over a large portion of the earth’s sur-
face. “Tiros,” developed by RCA. was
sponsored by the National Aeronautics
and Space Administration under the
technical direction of the U.S. Signal
Corps. This particular application is an
extension of earlier techniques using
balloons for obtaining weather cata.

The Air Force “Midas II"" aboard an “Atlas-
Agena’ stonds ready on its Cape Canaveral
lounch  pod. Successfully placed in  orbit,
“Midas 1" wos the first test of an Air
Force surveillance satellite system concept.

ELECTRONICS WORLD
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Army-developed rocket-borne radiosonde is loaded into the nose cone of @ 77-pound

rocket for its trip 40 miles into the atmosphere. After separation from the rocket,
the radiosonde parachutes slowly to earth, transmitting weather information to earth.
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WEGHT
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TRANSMITTER TELEMETER DE-SPIN WEIGHT
RELEASE CABLE
Cut-away drawing of “'Transit I'" showing shell with painted entenna and internal gear.

The satellite sphere itselt is 36 inches in diameter and weighs about 265 pounds.

Radiosonde systems have been used
for years to provide vital weather in-
tormation. Seme types use a radar-like
tracker for following the airborne (de-
vice. The gas-filled halloon can be used
cither with or without an attached in-
strument package. Withoul a payload.
the free-flving balloon drifts with the
wind currents. By tracking its path
from a ground station. the direction
and strength of the wind at different
altitudes may be determined. When in-
strrument pavloads are carried, coded
signals indicating temperature, precipi-
fation, and pressure are transmitied
back 1o carth.

Small rockets are also used as radio-
sondes. One such unit, the “"Arcos”
rocket, which was produced for the Sig-
na! Corps by Atlantic Resewrch Cor-
poration, weighs 77 pounds and travels
40 miles into the sky. After separation.
a parachute returns the radiosonde to
carth, transmitting weather data dur-
ing its descent. Other rockets. such as
the “Aerobee,” have also been used for
high-altitude research.

Missile-launch detection and surveil-
lance was the primary purpose of the
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“Midas” expe-iment, The infrared de-
tection system is designed ro pinpoint
the plume from missiles just after
launching. In addition 1o this type of

infrared detection. hoth film and radar

photography will be used for missile
surveillance. The high-resolution pho-
tograph shown above illustrates the re-
markable detail possible with such
technigues. While this radar pholo of
Washington was taken [rom a low alti-
tude, radar- offers many possibilites be-
cause ol its ability to “sec through”
ctouds or other adverse conditions
which would make ordinary photog-
raphy impossible.

A salellite which could take and
transmit radar photographs would in-
deed be an effective "aerial watehdog."”

Communications & Navigation

Communications satellites may one
day malke possible world-wide radio and
television without the handicap of re-
peater stations. There are 1wo tech-
niques which are useful for communi-
cating by means of satellites: passive
and aetive.

Passive eommunications satellites are

www americanradiohistorvy com

High-resolution radar picture of Washington,
showing New Jones Point Bridge in center.
The details begin to approach o photograph,

actually only reflectors of energy. This
idea is used in the Air Force's Passive
Satellite Relay Link. In addition, voice
and coded signals, using a high-lre-
quency carrier, have been bounced from
a 100-foot plastie, aluminum-skinned
balloon. This bhalloon, part of NASA's
“Project Echo.” was placed in a 1000-
mile-high earth orbit to facilitate suech
experiments.

Assume that a satellite js placed in
orbit at a distance 22,300 miles from
the earth and that it takes exactly one
day to make one revolution around the
earth. If it were placed in orbit moving
from west to east in the plane of the
equator, the satellite would appear to

{Continned on page 102)

Noaval Research Lab's solar radiation
measuring satellite held in piggyback
fashion atop *‘Transit [1-A"" satellite.
After being orbited, the smaller top
sphere is released to travel alone.

>
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Fig. 1. In the first method, the mefer is
adjusted [A) for full-scale deflection ond
then shunted (B} by the unknown resistor.
Value is found from the change in reading.

12V, AUTO BATTERY OR
HEAVY DUTY DC. SUPPLY
+ - + —
= A
IS ~20 OHMS
25W. RHEOSTAT

Ry
'AMP. SCALE
ON MULTIMETER
(w)
o/
(A) {B)

ULTRA-LOW
RESISTANGE
MEASUREMENTS

By TOM JASKI

Your multi-purpose meter mayv not give vou
usable low readings on its ohms scales, but
it can be made to do the job in other ways.

it becomes necess:ary to measure very low resistances,

siy in the order of only a few ohms or perhaps even less
than one ohm. The ohmmeter ranges ol the average v.o.m.
or multimeter do not extend so low as to make readings in
this magnitude practical. In some cases, there may be no
perceptible deflection. Where there is, it may be almost im-
possible to read with any degree of accuracy. Yet it is quite
feasible to use the instrument to obtain the desired readings,
although indirectly, and this may be done with good accu-
racy. In fact, this cat can be skinned more than one way.

What are the occasions when it becomes important to
know low resistanees? Well, one case would be in checking
transformers. The d.c. resistance of step-down secondaries
or other low-voltage windings is often very low. One shorted
turn or more in a low-resistance winding could have a sub-
stantial effect on operation. Although the specifieation for
this resistance may be available, a check with an ordinary
ohmmeter may only confirm continuity, but it is doubtful
that one could vead with sufficient reliability to note that
resistance has dropped due to the short. You could try a
replacement transformer for comparison. but this is quite a
job- —even if yvou have such a replacement available. Also
accurate matching of certain systems or circuits, particu-
larly when different makes of transformers are involved.
might require some knowledge of the d.c. resistance ol wind-
ings. And this same knowledge can be extremely useful
when vou have a good transformer but its windings are
not properly identified.

Just in case you are getting the idea that the only time
such very low resistances are important is when you are
dealing with transfovmers, let's continue the list, You might
want to know the contact resistance of a switch to he used
in a measuring circuit or in some application where heavy

THERI-: ARE many occasions in electronics work in which
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current will go through it and the voltage drop may become
intportant. You may wish to know the resistance of a ground
return made through a chassis. This could be uselul in
troubleshooting where some clusive symptom may be due
to an unsuspected ground loop. Perhaps you are hopetul of
making up a low-resistance meter shunt from some wire or
other promising material whose precise characteristics are
not known. For all ol the applications mentioned here, and
for many others, it is extremely uselul to be able to measure
just a few ohms accurately-—or cven a fraction of an ohm.

How can you use an ordinary multimeter [or this purpose?
Two methods are described here. In the first one, the instru-
ment is used on its current ranges and is supplied with a
specified current. It is then shunted with the unknown, low
resistance and the change in reading is used to determine
the resistanee. In the second method. the basic meter move-
ment is used, but it is applied as though it were a milli-
voltmeter. For the first method, you need to know the in-
ternal resistance ol the current scale of the instrument,
particularly on the higher eurrent ranges, Fortunately, this
information is available from the instrument’s instruction
manual or can be obtained [rom the manufacturer. You may
have to calculate it froim the millivolt rating usually given
for the particular current range. For example, il the man-
ual tells you the 1- and the 10-ampere ranges are rated at
250 millivolts, you can use Ohm's Law to figure that internal
resistance on the l-ampere scale is (.23/1) .23 ohm and, on
the 10-ampere scale, .025 ohm.

For the second method, all you need to know is the milli-
volt rating for the lowest current range. Generally this
will be the same.

Method one is shown in Fig. 1. You need a heavy-duty
source of current, a heavy-duty rheostat. and the instrument
set at one of the higher current ranges. Step one consists of
setting the current through the meter by means of the rheo-
stat to secure a maximume-dellection indication of exactly
1 anipere. Step two, illustrated in Fig. 1B, consists of adding
the unknown low resistance (R} in parallel with the meter,
and then reading the current. Let's use an example,

Suppose you suspect the unknown to be less than .1 ohm,
You start by using the l-ampere seile of the instrument,
The voltage source should be a 12-volt auto hattery or a
heavy-duty d.e. supply. well (iltered, with at least 12 volts
output. The rheostat should he a 23-watt job, with about
15 to 20 ohms resistance. Set the rvheostat for rull-seale
detlection (1 ampere) on the meter.

Now vou parallel the meter with the unknown (R ), The
meter now reads .15 ampere. Say the meter's internal re-
sistance is .25 ohm. The unknown resistor is then carrying
83 ampere. (1 ampere total, less the current now flowing
through the meter: .15 ampere.) The ratio between the
internal resistance of the meter, and the unknown resistance
is the inverse of the current ratio. and thus the unknown
resistor ts .13 %.23/.83. or .04412 ohm. However there is a
small error in this measurement of about 17..

This error happened because the total current in the cir-
cuit increased a little when the unknown resistor was con-
nected in paratlel with the meter. You cannot ealculate the
errov exactly unless the battery voltage or the rheostat
resistance is known precisely. But we do know that the
parallel combination of meter and unknown is about
(04412 % .23)/(.04412+ .25) —.037 ohm. 1We say “about”

ELECTRONICS WORLD
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because the error has just been included in this calculation.)

When the unknown resistor was connected, the resistance
of the circuit decreased .223 ohm. If the battery voltage was
12 volts, and the total circuit was 12.25 ohms (rheostat plus
meter), the unknown resistance caused the current to in-
crease from 1 ampere to about 1.01 ampere. or 1. more.
In other words vour measurement of the unknown resistor
is low by that percentage. Adding 14/ would bring it up to
04456 ohm. However, being able to read such a low re-
sistance to an accuracy of 17 is asking a lot anyway.

With careful reading. so that say .02 ampere on the
l-ampere scale can be a reliable measurement, you can
measure resistances down to .003 ohm. But remember that
the lower you read on the scale, the less likely you are to
read accurately. Also, the greater the current through the
unknown, the greater the error due to increased total circuit
current. For such low resistances it would be better to use
the 10-ampere scale. Also you must keep in mind the ability
of the unknown to take the current needed to measure it.

The second method avoids the use of high currents that
ave involved in the first. The arrangement for making the
measurement is shown in Fig. 2. Here the voltage source
required is similar to the one already described. However
unknown resistor E. is placed in series with a “standard”
slide-wire resistor and the two are across the test voltage.
The “standard.” low-value, variable resistor can be made up
and calibrated accurately without much difliculty. How this
may be accomplished will he described later. First we will
get on with the method itself.

As in the first technique. the rheostat is used to adjust
current through the unknown resistor and the series “stand-
ard” to a convenient value. This value is not predetermined.
The rheostat is simiply adjusted so that perceptible meter
deflection is obtained. In practice, however, the current
through the resistors under this condition will be much less
than in the first method, so that more resistance will be
required of the limiting rheostat. About 130 ohms maximum
value should suffice.

After the control has been set so that there is readable
deflection across the unknown resistor. the “standard” re-
sistor is adjusted so that the reading across it is equal to
the reading across the unknown. As shown in Fig. 2, a switch
may be used to alternately put the meter across the unknown
and the standard during this adjustment. When the readings
are equal, we know that the value of the two resistances in
the circuit are equal. The calibrated standard then gives
us the value of the unknown.

In this arrangement, the multimeter is used as though it
were a millivoltmeter. but the actual funciion and range
used is the lowest current range. Once more, let us clarily
with an actual example. Suppose the lowest range is 50
microamperes, fult scale, and the millivolt rating for this
range is 250 millivolts. From this, it is easy to convert dial
indications into voltage readings. Suppose the meter indi-
cated 20 microamperes during a test. The actual voltage
across the meter would be 20/50 x 250, or 100 millivolts.

In practice, we would not have to make this calculation
since we would not have to know the voltage to determine
the resistance. We would simiply have to determine that the
reading across both resistors is the same, whatever that
reading is. However, making a few calculations gives us an
idea of the low order of magnitude of resistances that can be
read and the small currents involved. Suppose that the un-
known resistance turned out to he .15 ohm and that, in
order to determine this. we had obtained a reading of 3
microamperes (which means 15 millivolts) on the meter.
From Ohm's Law (J=E/RE) we can determine that the ac-
tual current going through the resistor under these condi-
tions is 100 milliamperes. which is quite low. In practice,
resistances of only a few hundredths of an ohm could be
determined with rheostat settings that would still limit
current through the resistor to well below 1 ampere.

Now the problem of making up the “‘standard” slide
resistor remains. This can be fabricated from a length of
copper wire fastened to a hoard. What makes the method
possible is the fact that readily available wire tables give
the resistances of conventional wire types quite accurately.
For example, 34 annealed copper wire (which can easily
carry .5 ampere) has a resistance of 260.9 ohms per 1000
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feet at 20 degrees C (or 68 degrees F). This would come out
to .2609 ohm per foot, or .0217 ohm per inch. The actual
wire size you would use would depend on the range of re-
sistance in which you would be measuring. You could “read”
resistance values on the slide wire with a ruler calibrated
in inches, or yvou could make up a scale on the board cali-
brated directly in resistance per inch.

Notice that the resistance is given, however, at one par-
ticular temperature. Since there will be some variation with
temperature change, let us see how much of a difference
this will make. The formula used to determine this change.
for copper wire, is ;= R, (1+.0039[T.—T.]); where R; is the
temperature-altered resistance value we wish to determine,
R, is the nominal resistance at 20 degrees C given in the
table, 7. is the actual temperature of the wire, and T, is the
rated temperature of 20 degrees C,

Now let us say that a length of wire whose resistance is
one ohm is heated by current through it so that it is raised
10 degrees C (18 degrees F) above ambient temperature.
Using the formula, we find that its resistance has increased
1o 1.039 ohms. This is a change of nearly 4 per-cent. Now
whether a relatively small shift of this order is significant
or not depends on how critical the values are that you are
nmeasuring. You may choose to ignore the change brought
about by temperature altogether.

If you are making critical measurements. you might want
to take this difference into account by taking a temperature
reading and doing some calculation. Or else, you might
choose to eliminate this extra work by using a wire that is
not so much affected hy temperature. For example, it is
possible to buy manganin wire for making up the “standard.”
The resistance per inch of this type can be determined ex-
actly and it has a low temperature coeflicient.

There is another error that creeps into the second method
shown, but it is very small. It results from the facr that the
meter is shunted across the unknown resistor, changing
the current across the latter somewhat. However, this error
can pretty well be ignored even where high accuracy is
desired. The 50-microampere. 250-millivolt meter range
would provide an internal resistance of the instrument of
3000 ohms. With some multimelers, the internal resistance
in this function would be lower, but it is not likely to drop
much below 2000 ohms. Such a value shunted across a frac-
tion of an ohm. or even several ohms, will not produce any
change in reading that is visible to the eye.

With the methods described here. the measurement of
very low resistances is not only possible, but it may bhe done
with reasonable accuracy. Some accessory materials are re-
quired and obtaining a reading involves more troubte than
direct ohmmeter use, However, you have increased versa-
tility of an inexpensive instrument by adding a couple of
resistance ranges. The extra trouble seems worthwhilte. 30—

Fig. 2. In the second method, the unknown and a ‘‘standard’" re-
sistor are in series across a battery. The standard is adjust-
ed to produce the same meter reading noted across the unknown.

LOWEST CURRENT RANGE
USED AS MILLIVOLTMETER

Rl
(UNKNOWN) .

|.||||||l||||||||||I|-||||||||||| T I”J

SLIDE WIRE "STANDARD" RESISTOR
(SEE TEXT)

150 OHM
25W. RHEOSTAT
AA A

A A
YVV VY ymm——

12V. AUTO BATTERY

+ —
i

ADJUST CURRENT UNTIL REASONABLE (READABLE) DEFLEC-
TION 1S OBTAINED ACROSS UNKNOWN RESISTOR. THEN MATCH
THIS READING ACROSS "STANDARD BY MOVING SLIDE.
MEASURE LENGTH OF SLIDE WIRE AND COMPUTE RESISTANCE.
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Poorly designed and constructed parts plus inadequate
quality control lead to service troubles in Russian sets.

HERE IS tittlte doubt that the Rus-
T sians can build good, reliable elec-

tronic equipment-—the various Sput-
niks and space probes have proved that.
ut does the same high quality carry
over to the home electronies field? How
do Soviet radios and TV sets compare
with those produced in the West? How
reliable are they? What kind of service
does the set owner get? What are some
of the other problems?

Betore looking at the sets themselves,
it might be useful to look briefly at radio
and television broadeasting as it is in the
Soviet Union.

The Broadcasting System

For reasons of efliciency and economy.
thie Russians have found it advanta-
geous to huild a vast network of wired-
radio broadeasting in preference to the
usual network of broadcast stations, In
the Soviet system, a relatively small
number of strategically located trans-
mitters relay the programs of Radio
Moscow and certain regional centers.
{The programs are also carried by wire
line,) Received in thousands of wired-
radio receiving stations, the hroadcasts
are amplified and distributed to loud-
speakers set up in public squares, parks,
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street corners, in homes, apartments
and public buildings, and in farm vil-
lages. The listener can adjust the vol-
ume but he eannot change programs.
There are now 30 million such “radio
points” (speakers) in the U.S. S R.—this
is about one speaker to every seven per-
sons. There are about 25 million radios
in use; 1959 production was 4 million
SCIs,

As with many Furopecan countries,
the Soviet Union is now placing consid-
erable emphasis on FM broadcasting.
By the end of 1960, FM stations were
1o he in operation in 65 cities. FM is in-
tended to supplement the wired-radio
system, particularly in the major eities.

At the beginning of 1960 there were
83 TV stations in operation in the
U.S.S.R. These served an area with a
potential audience of 75 million. There
are now about 4 million TV sets. The
current Seven-Year Plan calls for 160
stations and 15 million receivers hy
1965. The 1939 production of TV sets
was 1.3 million.

The Sets

Generally speaking, Soviet vadios and
television sets are well-designed and in-
corporate many of the latest features

WWwW americanradiohietorvy com

found in American sets. They are, how-
ever, plagued with an inordinate
amount of service trouble. This is due
primarily to poorly designed and con-
structed components,

Soviet radios tend to be larger and
heavier than the usual American sct.
They are gencrally a.c.-powered (a.c,-
d.c. sets are not common) or, particu-
larty in rural areas. are battery-oper-
ated. Console and table-model radio-
phono combinations (of the kind not
aencrally made in the U.S. since the
war) are produced in fairty large num-
bers, The deluxe radios cover several
bands: long-wave (150-415 ke.), me-
dium-wave (520-1600 ke.), and short-
wave (5.3-12.2 me.), The FM broadeast
band (64.4-73 mec.) is also often in-
cluded,

High-fidelity is stressed in the more
expensive sets, Separate bass and treble
controls, wide-range frequency re-
sponse, 10-20 watts of audio output, and
four to seven speakers are all common
in the deluxe model radios.

Transistor portables have proven to
be as popular in the U.S.S.R. as in the
U.S. and are in short supply.

A word about stereo. The first stereo
records and players were produced at
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the end of 1939, Also, experimental ste-
reo multiplex broadcasts have recently
begun.

Soviet TV sets are designed for the
625-line, 25-frame standard which is in
use throughout most of Eastern Europe.
Channel width is 8 me. Standard i.f.'s
are 34.25 mc. for video and 27.75 mc. for
audio, There are 12 channels—the first
five between 49 and 100 mec. and the
other seven between 174 and 230 mc.
({Not all 12 channels are in use, however.
The Moscow telecenter broadcasts on
two channels: other cities have only one
channel.) A u.h.f. band 1470-830 mc.) is
planned for the future.

The newer sets feature 1107 picture
tubes. printed circuits, and remote con-
trol. Semiconductors are widely used
(at least one all-transistor set is being
developed). The most common screen
sizes in the new sets are 14, 17, and 21

"In Orbit"

The Russians are poking fun al the poor re-
liability of their TV sets in this cartoon
from a recent issue of the Soviet magazine
“Radio." The sets are shown '‘in orbit” be-
iween the set owner and the repair shop.

inches; many T7- and 10-inch sets are
still in use, however,

A typical TV set, called the “Voron-
ezh,” covers all 12 TV channels (many
carlier sets received only the first five
channels). but does not receive the EM
broadecast band. The set uses printed
cireuits and has keyed a.g.c. and auto-
matic fine tuning. Sonie other specifica-
tions: sensitivity, 200 microvelts; hori-
zontal and vertical resolution, 500 lines;
tonal gradations on standard test pat-
tern, 8: audio frequency response, 120-
6000 cps; and power consumption, 140
walts,

A typical new, deluxe TV receiver has
a 23-inch screen, 21 tubes and 19 diodes.
seven speakers, remote control, and
provisions for FM broadcast reception.

Color television is not yet in regular
use in the U.S.S.R. Experimental color-
casts have been made, however, and one
plant is making pilot models of a color
receiver. To acquaint service techni-
cians with color TV, the electronics
magazines are carrying articles on the
subject.

Service

“If the electronic equipment in our
Sputniks can operate so reliably. hasn't
the consumer the right to expect the
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same reliability in his radio. television
set. record player, or tape recorder?”
This complaint in a Soviet newspaper is
typical of many others and points up the
fact that Russian radios and TV sets are
often not very reliable. The radio equip-
ment in Sputnik III operated for 16,500
hours. yet new television sets often fail
within two or three days of purchase.
Aore than half of the radio-phono com-
bhinations handled by Moscow’s largest
department store had to be sent back to
the repair shop- -even before being sold.
Up to 75 per-cent of some TV sets re-
quire service during the warranty
period.

The reason for this appears to lie in
poor quality control during production.
Inferior parts plus careless assembly
add up to major headaches for the con-
sumer and the service technician.

Soviet electronic products (radios, TV
sets. recorders, ete.) carry a six-month
factory warranty; during this period
repairs are made without charge in
“warranty repair” service shops. The
foreman of one of these shops hlamed
premature failures in TV sets on factory
workers who simply do not care enough
about reliability. He found particular
fault with poor construction and align-
ment of TV front ends. Other service
headaches include: coils wound with
cnameled wire from which the enamel
wears off, causing shorts; poorly con-
structed controls on which the stops
break, permitting the shafts to spin all
the way arvound; speaker voice coils

A new deluxe Seviet TV set with a 23-inch
screen, 21 tubes and 19 diodes, 7 speakers,
remote control, and FM broadcast reception.

which break loose from the cone; fuses
which fail to blow under overload, caus-
ing burned-up power transformers;
poorly constructed phono nmotors. etc,

An official study found that tube fail-
ure was responsible for 31 per-cent of
TV failures; picture tubes. 4 per-cent
(these are guaranteed for 750 hours):
selenium rectifiers, 5 per-cent; other
defective components. 9 per-cent; and
defects in manufacture and assembly,
a whopping 18 per-cent.

The eclectronics industry is frequently
exhorted by the government to improve
the reliability of its products. As an of-
ficial of the Ministry of Communications
put it:

“The unsatisfactory quality of tele-
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vision sets now being produced has re-
sulted in a corruption of the very
concept of the factory warranty, Today
the factories guarantee not the relia-
bility of the sets but the purchaser's
right to free repairs for a period of six
months. The service shops must fix the
factories’ defective merchandise.”

The high cost of supporting the “free”
factory warranty is also criticized. It
has been calculated that the warranty
feature automatically adds 80 rubles
($8-820. depending on the exchange
rate) to the cost of every TV set pro-
duced. The 11 million sets to be pro-
duced by 1985 will thus cost an addi-
tional $88 to $220 million!

Greater standardization is also pro-
posed as a means of reducing repairs on
TV sets. To date. about 50 models have
been produced, It is suggested that if
fewer models were made, the technician
could learn to service them hetter.

To keep Russia's 4 mitlion TV sets in
working condition there are about 200
service centers (all, of course, govern-
ment-operated) and 7000 technicians.
To serve Moscow's 3 million residents
there are perhaps 25 TV service shops.
There are about the same number for
repairing radios, record players. and re-
corders, The shops are so specialized
that a TV repair shop seldom repairs
racdios and a radio repair shop usually
will not work on a TV set.

In addition to poor-quality scts and
parts, the service technician is faced
with another problem—that of obtuin-
ing parts. The supply of certain types
of tubes, resistors, capacitors, switches,
and transformers does not meet the de-
mand. In addition, parts distribution, a
responsibility of the Ministry of Trade,
is often less than perfect. The result is
that the set owner, particularly in the
smaller towns, must often wait weeks
for his radio or TV set to be repaired in
the government-operated shop.

Given these conditions, it is not sur-
prising that the set owner somectimes
looks elsewhere for service, This has led
to instances of technicians doing repair
work on their own time. While such
“free enterprise” has been condemned
in the press, it has at the same time led
to promises of better service in the gov-
ernment service shops. 3

A new Russian AM-FM radio-phonograph, Push-
button tuning and printed circvits are used.
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ATILLDA, the oflice girl of bdac's
M Serviee Shop, looked up to see Bar-

ney, the Number Two Technician,
coming through the [ront door. His
lanky figure was silhouetted against the
glave of the early-AMarch sunshine be-
hind him, but she ecould se¢e he was
carryving something in his hand covered
with an inverted paper bag. He marched
to the front of her desk, clicked his heels
together, and with a flourish whipped
off the sack to reveal a hall-dozen bright
vellow jonquils on long green stems.

“Saw ‘em in a greenhouse window
while I was making that last call,” he
explained grufMy. “They reminded me so
much of the green blouse and yellow
necklace and ecarrings you're wearing
today that I decided you should have
‘em. Where's a vase?”

“Why. Barney. you sweet, lovable, im-
pulsive Irishman!” Matilda exclaimed
as she jumped to her feet and planted
a quick kiss on the boy's blushing cheek.
“That's the nicest compliment I've re-
ceived in months!”

“Hey, what goes on here?” Mace called
througl the open door of the service de-
partment, “No necking during working
hours except with the boss!™”’

“Aw, we weren't—--she was just- I
mean- - Barney struggled.

“Mae, you let Barney alone,” Matilda
said sternly as her grinning boss saun-
tered out and perched himself on a cor-
ner of her desk. “Instead of teasing him,
you ought to bhe thinking about what
that last customer said when she picked
up her radio.”

“What was that 2" Mac drawled lazily.
“Men don’t eavesdrop, you know.”

Matilda ignored the bait as she an-
swered: “‘She said service technicians
ought to tell their customers things that
woukd help keep their electronic equip-
ment working. She pointed out doclors
don’t just cure you when you get sick:
they also advise you how to stay healthy.
A good lawyer doesn’t just get you out
of trouble; he keeps vou from getting
into trouble. She argued that if service
technicians were as ‘professional’ in
their attitude as they like to think they
are, they would do the same thing."”

60

rlh

By JOHN T. FRYE

A Pound of Prevention

“Hm-m-m,” Mac said as he thought-
fully tugged at his ear: “that’s kind of a
new idea. You mean we're supposed to
tell our customers how to avoid our
services?"

“In a manner of speaking, ves; but re-
member the equipment will still fail
eventually and have to be repaired. By
the time that happens, though, the ¢us-
tomer will be thoroughly c¢onvinced
we're concerned with his welfare as well
as our own. He will have beeome that
next-hest-thing to money in the bank: a
loyal client who would not dream of
letting anyone but us touch his elec-
tronic equipment.”

“We ot some customers nobody
could tell nothin’' Barney said with
maore conviction than grammar.

“True,” Matilda agreed; “but you'd be
surprised how many others, especially
women, ask me if anything they did
caused their radio, TV, or record player
to go bad.”

COIK" Mac said; “just for the heck
ol it, let's see if we conlid tell them any-
thing that would help. Tube failures ac-
count for a lot of trouble; so what could
they do to prolong tube life?”

“Not let little kids play with the on-
off switch.,” Barney said promptly.
"Heating and cooling of filaments, with
accompanying expansion and contrac-
tion of tube elements, contribute to most
tube failures. It the brat has to turn
something to acquire manual dexterity,
spike a spool to a piece of board and let
him play with that. It's cheaper.”

“Makes sense.” Mace agreed; “but Ma-
tilda will have to do a bit of editing he-
fore giving that to the doting mammas.
Jarring is hard on tubes, too; so the less
radio and TV sets are moved about, the
better. When they are moved, they
should be handled gently and sharp jars
avoided.”

“How about dial cords?” Matilda
asked. “We replace lots of those.”

“Don't let the kids play with the
tuning knob.,” Barney again said
promptly. “If you run the pointer up
against the stop and keep turning the
knob, the cord cither breaks or starts
slipping on the shaftl. Slipping polishes
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the shaft and destroys the gripping
‘tread’ of the cord. Once that happens,
the eord will eontinue slipping during
normal operation and must be veplaced.”

“Line eords tike quite a beating, too.”
Mac remarked. “Taking hold of the plug
instead of the cord when unplugging a
device would add years to the life of the
cord. So would keeping it off hot radi-
ators or warme-air registers. Not maul-
ing it with dustmops or sweepers and
keceping floor-wax solvents and cleaners
off it help. too. You'd think anyone
would know better than to let pets chew
on the cord- -especially if they like pets

but we've seen the teethmarks to
prove different.”

“Keeping little plastie radio cabinets
and clectrie toasters apart is a good idea,
apparently,” Matilda chimed in. “I re-
member secing several Kitchen-casual-
ties of that nature.”

“Right,”" Mac said, “And it's also a
good idea not to place objects on top of
these cabinets. When the plastic is eold,
it is very strong and gives little under
the weight of even a moderately heavy
object; but if the object is left in place
while the tubes heat the plastic, it may
sag like the back of Wash Funk's horse
and acquire a permanent set. And you
have to be pretty careful about cleaning
agents used on many of these eabinets
and dial windows. Some of them will be
permanently damaged by carbon tet,
acetone, or any sort of abrasive cleancer.
When in doubt, it's best to stick to plain
soap and water.”

“Heat is an arch-enemy of electronic
cquipment,” Barney continued. ** A radin
may ‘just fit' that little cabhinetl opening
above the stove, but if it is operated
there it will be subjected 1o heat and
fumes and steam [rom the stove plus
the heat that will build up inside the
cabinet for lack of proper ventilation.
This heat shortens tube life, melts the
sealing wax [rom capacitors, dries out
electrolytics, and softens the wax on
coils, causing them to change their in-
ductance value, Cutting off the proper
circulation of air through a radio o TV
set is a dan-dan-dandy way to insure our
getting it quiekly and often.”

“Moisture is darned near as bad,” Mac
suggested. "We have found that out
since basement recreation rooms have
become popular. Unless a basement is
kept drier than mwost of them are, a
radio orr TV chassis coming from there
testifies to the effect of dampness. Thevre
are rust spots on the chassis: moisture
has seeped into ecapacitors and macde
them leaky: the insulation on wires is
moldy: and coil failure, due 1o electro-
lytie action, and warped speaker cones
are very common. This condition is espe-
cially bad in the summer when the heat
is turned off and when the device is not
usced enough to keep itsell dried out.
Using electronic equipment in a damp
place is bad enough, but leaving it un-
used in such a place is far worse.”

“You boys got any suggestions just
for the TV owners?” Matilda wanted to
know.

“What we've said about electronic
equipment in gencral applies here. of

(Countinued on prge 106)
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sound-system requirements, equip-

ment selection. and speaker connec-
tions. Now we will go into some of the
practical problems involved in wiring
up the sound system.

IN LAST month's article, we covered

Audio Llines

An ordinary audio line is long com-
pared to the wavelength of the audio
signals carried on it. For example. a
100-cps signal has a wavelength of 1860
miles: a 1000-cps signal, 186 miles; and a
10.000-cps signal has a wavelength of
18.6 miles. The impedance of the ordi-
nary audio line may be considered to be
the parallel sum of the impedances of
the loads on it and, for practical calcu-
lations, the losses depend only on the
actual resistance and shunt capacity of
such a line. For the scope of the problem
covered here, this theory is considered
valid for voice lines of 3 miles or less,
music lines of 2 miles or less, and hi-fi
lines of 1 mile or less, such distances
being practical maximums for ordinary
designs. In actual practice this theory
may be used on lines of several times
these lengths, depending on the cable
used and the type of distribution em-
ployed.

Table 5 is a chart showing practical
resistance values for ordinary audio
cable installations., The wvalues in the
last column are loop resistances per
1000 feet of stranded, twisted-copper-
wire pairs. Approximately 2077 has
been added to the values in column 3
because of twisting. Since the loop re-
sistance is directly proportional to the
line length, loop resistance of other line
lengths can be easily calculated, e.g..
the loop resistance of 100 feet of #20
cable would be 107/ of 25 or 2.5 ohms.

The power loss due to line resistance
may be expressed in per-cent of the
power fed into the line by use of the
following expression:

Per-cent loss—=
line resistance x 100
line resistance -+ line impeduice

The line impedance is the load imped-
ance. From Table 3, the loop resistance
of 1000 feet of #18 line is 16 ohms. If the
load on the end of the line is a 16-ohm
speaker, the power loss in per-cent of
the power fed into the other end of the
line would be (16 x 100) /1616 = 1600/
32=50":.
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Here is some practical working knowledge for

the electronics technician who wants to break

into the important public-address system field.

Commercial Sound System Fundamentals

By RUSS PAVLAT

Communications Engineer, State of Wisconsin

Part 2

Wiring Up

Under these conditions, irrespective of
the power fed into the line. 507 would
he lost and dissipated by the line as heat.
Considering only the line resistance and
speaker load, and since the line resist-
ance is in series with the speaker, the
actual impedance of the load, as pre-
sented to the amplifier output, would be
the sum of the line resistance and
speaker impedance, o 32 ohms. If this
combination is connectec to the 16-ohm
output tap of an amplifier, by the im-
pedance formula, only 50 per-cent of the
amplifier power would be fed into the
line. Thus, line resistance makes it dif-
ficult to feed power into the line, and
the over-all effect of line resistance and
mismatch would be that only 507¢ times
307 or 257, of the power would be de-
livered to the speaker. 75°¢ might be an
acceptable loss if only one or two watts
were needed at the speaker. However,
if high power is needed, a 75% loss is
not very attractive.

If this line were operated as a 70-volt
system (with a suitable matching trans-
former and speaker), resistive losses at
one watt would be only .3 of 17/ and
resistive losses at ten watts would be
37;. Mismatch losses would be .3 of 1¢/
and 3/: respectively. The similarity be-
tween resistive line losses and mismatch
losses on both the 16-ohm line and the
70-volt line is general and if compensa-
tion by changing output taps is not
feasible, the mismatch loss (expressed
in per-cent or decibels loss) due to line
resistance is approximately equal to the
vesistive loss (expressed in per-cent or
decibels loss) on ordinary audio lines.
Using this method of calculating re-
sistive losses, such losses may be calcu-
lated for each individual load on the
system. The losses may be added for

Fig. 1. A) Unbalanced, {B) balanced lines,
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the System

cables or cable sections coimmon to more
than one load. The factors of cable cost
and resistive losses can then be evalu-
ated and the most economical cabling
selected for each part of the system.
Although line resistance ordinarily
wastes more power than other line char-
acteristics, inductance, capacitince, and
lcakage should be considered in design-
ing a distribution system. Power wasted
because of leakage can he held to a min-
imum by using good guality cable and
by carefully installing line terminations.
The largest leakage losses are due to
moisture which causes losses to ground
in cables and terminals. Untreated
wooden cable terminals tend to absorb
moisture; plastic terminal boards and
barrier strips are recommended.
Frequency distortion is the distortion
occurring when the line transmits some
frequencies with less loss than others.
Line inductance, transformer induct-
ance, and line capacitance all contribute
to frequency distortion. Inductive cur-
rent and capacitive current are opposite
in phase and their resulting voltages
tend to cancel each other. Inductive cur-
rent is 90 degrees behind in-phase resis-
tive current and capacitive current is
90 degrees ahead of in-phase resistive
current. These currents can be summed
by the use of vectors and relatively
complicated mathematics. In the sys-
tems being considered, line capacitance
is a primary cause of frequency distor-
tion, and considerable insight into the
effects of line capacitance can be ob-
tained without undue complication.
Good quality audio cable in sizes from
AWG 16 to 22 has a capacitance between
wires of about ,045 uf. per 1000 feet. The
reactance of .045 pf. is 3600, 720, and
360 ohms at 1000, 5000, and 10,000 cycles
respectively, The capacitance hetween
one line and the other line connected to
the shield (unbalanced line operation)
is about .08 pf. per 1000 feet. The re-
actance of .08 uf. is 2000, 400, and 200
ohms at 1000, 5000, and 10,000 cycles
respectively. Although the capacitance
is distributed along the line, for esti-
mating capacitive losses these reac-
tances may he considered to be approxi-
mately in parallel with the line. An
unbalanced line operating at 200 ohms
would have a 2000-ohm capacitive loss
reactance in parallel with it at 1000 cy-
cles: 400 ohms in parallel at 5000 cycles:
and 200 ochms in parallel at 10,000 cycles.
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Thus the line impedance, far from being
constant. actually varies with fre-
quency. This is the primary reason why
line impedance should be designed to be
as low as practical, consistent with the
resistive losses that can he tolerated. If
broad [requency response is of primary
importance, high resistive losses can be
tolerated 1o enable use of the smoother
and better frequency response charac-
teristics of a low-hmpedance line. Line
inductance causes high-requency losses
and the inductances of transformers
wired across the line cause low-fre-
quency losses, but these effects are usu-
ally minor compared to the effect of
line capacitance.

Resistors, capacitors, and inductors
are combined in equalizers which can be
designed and constructed at virtually
any impedance and any desired fre-
quency characteristic. Line equalizers
introduce losses over a frequency range
such that when they are used with dis-
tribution lines. the combination of

where E. and I. are larger than E, and I,.

Adding decibel gains is the same as
multiplying certain gain percentages
and adding decibel losses is the same as
multiplying certain loss percentages.

Table 6 gives decibel losses and gains
for voltage. current, and power ex-
pressed in practical percentages. A 2 db
voltage loss, for example, indicates a
207 voltage loss with 8077 of the volt-
age level remaining. To calculate the
voltage level after an 8 db loss. consider
this a 2 db loss plus a 6 db loss, and mul-
tiply the 2 db remaining level (807 /) by
the 6 db remaining level (507} and the
result is 807+ times 507, or 407, of the
voltage remaining after an 8 db loss. To
calcutate the power level after a 14 db
gain consider this a 10 db gain plus a 3
db gain plus a 1 db gain and the power
level is 10007, times 2007 times 1257/
or 2500°: (25 times) of the original
power level.

Table 6 supplies enough information
to enable level calculations of other dec-
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Fig. 2. Capacitance between wires 1 and 3 equals Ci and C. in series. Copacitance
between wires 2 ond 4 equals C. and C. in series. Capacitance between wires 1 and
4 equals C,, C, and C. in series. Electromagnetic coupling decreases as the dis-
tance between wires increases, and all wires are influenced by field around each.

equalizer and line results in the desired
frequency range being transmitted over
the line. The use of equalizers lowers
the over-all impedance of a distribution
line. wastes power. and is justifiable
only if frequency response requirements
are hroad. In general, equalizers are
easier to ~onstruct and less expensive
when designed for high impedances and
low power. Their design and use are
relatively complicatecl.

The Decibel

The decibel is commonly usedt to ex-
press gains and losses in sound systems.
The decibel is logarithmic in character
and the over-all characteristic of a sys-
tem may be determined by adding gain
and subtracting losses expressed in deci-
bels. A decibel is defined as 10 log.
(P./P,) where P. is the larger power
and P, the smaller power. If the power
fed into a system is greater than the
output power., c.4.. a distribution sys-
tem. the expression represents a loss. If
the power taken out of a system is
greater than the power fed into the sys-
tem, e.g.. an amplifier. the expression
represents a gain. If the voltages and
currents involved in these examples
operate in equal hmpedances. decibels
may be expressed in terms of voltage
and current as follows:

db—20 loy..(E./E.}
and
db =20 IOU\I-(I.'/Il)

62

ibel values within the range of the table
with four multiplications or less. The
small inaccuracies resulting from the
use of the ‘“practical” percentage
rather than the absolute values (not
shown) are not significant in sound-sys-
tem work. The table shown is small and
can be readily memorized. if desired. In
terms of voltage and current, a 6 db loss
halves and a 6 db gain doubles the volt-
age or current. In terms of power, a 3
db loss halves and a 3 db gain doubles
the power.

If a reference level is specified, the
decibel system can be used to determine
actual levels of voltage. current, and
power. Table 7 is a chart of actual
voltages. current, and power when a
dbmv. is specified as a decibel level re-
ferred to one millivolt: a dbma. is speci-
fied as a decibel level referred to one
milliampere; and a dbm. is specified as a
decibel level referred 1o one milliwatt.
The present commonly accepted dbm. is
referred to one milliwatt. An earlier use
of the dbm., principally in telephone
communications, referred the dbm. to a
6-milliwatt level. To change from a 1-
milliwatt reference to a 6-milliwatt ref-
crence, 7.8 db should be subtracted. To
change from a 6-milliwatt reference to a
1-milliwatt reference, 7.8 db should be
added. 8 db is commonly used in both
cases. “Volume Units” (vu) are the
same level as decibels referred to one
milliwatt., Such vu meters differ from
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ordinary «b meters in that true wvu
meters have controlled impedance, con-
trolled damping, and controlled scale
length so that all true vu meters will
have the same “throw of needle” and
period of swing. This enables standard-
ization of peak readings.

Selection of Wiring

The selection of audio wiring and the
proper use of such wiring is an tm-
portant consideration in the economics
and operation of a distribution system.
In addition to the problems of resistive
and capacitive losses, noise and cross-
talk from poor wire positioning. inter-
ference from other electrical cabling.
and interferences from metallic conduit
because of induction, corrosion, or poor
physical conduit connections, may re-
duce the over-all quality of a system il
the audio wiring is improperly designed
or installed.

The use of a single conductorr with a
shielded or metallic conduit ground re-
turn is not good practice. Metallic con-
duit cannot be depended upon to provide
a good ground return. and the presence
of audio currents in the shield or con-
duit ean cause corrosion due to elec-
trolysis and rectification at points ex-
posed to moisture. These types of cor-
rosion are progressive, and any small
starting point soon develops into a
magjor resistive problem or an open cir-
cuit. Cable with exposed shielding
should never be used in metallic conduit.
Corrosion at points where the exposed
shielding touches the conduit, due 1o
electrolysis and rectification, can cause
noise and reduce or eliminate the shield
effectiveness with resulting interference
and crosstalk problems. Multiple cables
with exposed shielding create troubles
in any conduit, The variation in audio
current in shielding and even a small
amount of moisture (moist air is sufl-
ficient) can cause corrosion due to elec-
trolytie action and rectification between
exposed shields. Shielded cable should
always have a plastic or rubber cover.
To prevent corrosion and for other rea-
sons (o be explained later, shield splices
in junction hoxes and terminals should
always be electrically isolated from me-
1allic conduit. Shielding should be used
for its protective values only, and should
never be the only return path for audio
currents in a sound distribution system.

Balanced & Unbalanced Lines

Two-conductor cables are commonly
used in sound distribution systems.
They are [requently used in what is
termed unbalanced-line operation as il-
lustrated in Fig. 1A. Audio currents
flow to the load ria the single hot con-
ductor and return through the grounded
conductor. If shielded cable is used, the
shield may also be connectec to ground
and some audio current returns via the
shield. It is possible to provide addi-
tional ground return paths but it is usu-
ally undesirable to do so. The ground
terminals of amplifiers and associated
audio equipment are also connected to
the system ground. All ground points
are theoretically at zero voltage with
reference 1o each other and to the earth.

ELECTRONICS WORLD
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Table 5. Resistance table and loss resistance value for twisted stranded copper wire.

In practical applications, however. be-
cause of wire and shield resistances and
due to return audio current, parts of a
system which are connected to ground
may carry voltage with respeet to other
ground points of the system. The differ-
ences in voltage among ground points
can cause crosstalk and interference
problems.

The balanced-line system of operation
is shown in Fig. 1B, Equal audio cur-
rents flow in opposite directions in the
two conductors and ground is at the
electrical center of the line system. A
ground-return path is not needed and a
ground is not required to transfer power
to the load. The chief purpose of the
ground in balanced-line operation is 1o
maintain the proper voltage relation-
ships between the line and other parts
of the system. In balanced-line systems.
a third conductor or the shield can be
used to carry the ground to the electri-
cal center of the load end of the line to
reduce or eliminate undesirable induced
voltages at that point.

In systems where two or more audio
cables are placed in the same duct or
conduit, disturbances in a circuit may
be caused by characteristies of other
circuits and/or by characteristics of
the system in general. The degree of
disturbance can depend on the differ-
ence in power levels between a disturb-
ing circuit and a disturbed circuit or,
in the case of balanced-line operation.
on the degree of unbalance in the sys-
tem.

Cables which are close together for
appreciable distances may interfere
with each other because of electrostatic
or electromagnetic coupling, Fig. 2
shows the capacitance which may cause
interference among the four wires of a
two-circuit system1 and illustrates the
effect of electrostatic coupling. In an
unbalanced-line system, il we consider
wires 1 and =3 as the hot wires and
wires 2 and %4 as the ground wires, the
capacitance which will eause interfer-
ence is between wires 71 and 3. A
grounded shield on either cable would
reduce or eliminate electrostatic inter-
ference because of the capacitance ex-
isting between wires =1 and #3.

If this system were a balanced-line
system, all capacitances could cause in-
terference with some cancellation due
to opposite induced voltages. If. for ex-
ample, wires 2 and *3 remained close
together for any appreciable distance,
the capacitance between them would be
relatively large. and a net interference
voltage would develop. In balanced-line
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systems. a well balanced system with
frequently twisted (transposed) wires
fo insure uniform capacitances among
wires, will contain little or no net inter-
ference voltages. A grounded shield,
however, is again the best way to reduce
or eliminate electrostatically induced
interference.

Fig. 2. also shows that electromag-
netic coupling produces interference
voltages in adjacent cabling. Electro-
magnetic coupling is different from elec-
trostatic coupling in operation, but it
produces interference voltages similar
to those induced electrostatically, As
the name implies. it is a magnetic effect
similar to the action of a transformer,
and ordinary non-ferrous shielding gives
little or no protection against such in-
terference. Magnetic shielding of fer-
rous metals or special magnetic alloys
would help, but it is usually impractical
to apply in sound-system work. Under
certain conditions steel conduit can pro-
vide some magnetic shielding from
interference originating outside an
audio conduit.

Where an unbalanced line is used,
interference bhetween circuits due to
electromagnetic eoupling ean bhe severe
if adjacent circuit power levels are sub-
stantially different. An extreme exam-
ple would be a 70-volt line next to a
microphone line. A power level differ-
ence of 60 b or more could exist, and if
1the two lines were close for even a short
distance, crosstalk would develop in the
microphone line.

Balanced lines

reduce interference

and crosstalk substantially. Reduction
of crosstalk does not occur because elec-
tromagnetic (or electrostatic) coupling
iIs made ineffective but rather because
the voltages induced by a balanced line
in another conductor (refer to Fig. 1B)
are equal and opposite in sign, and can-
cellation oceurs, A well-balanced 70-volt
line could operate next to a microphone
line for a considerable distance without
objectionable interference.

If the wire positions in a eircuit caus-
ing interference are interchanged or
transposed at regular intervals, the
voltages induced electrostatically and/
or electromagnetically in other con-
ductors will be partially or totally
neutralized.

If the wire positions in a circuit being
disturbed are interchanged or trans-
posed at regular intervals, the transpo-
sition brings about phase shifts which
partially or totally neutralize interfer-
ence and crosstalk.

In audio distribution work, twisted
wire is commonly used to take advan-
tage of both of these phenomena for
reducing disturbances among circuits of
a system.

In multiple-conductor cable, twisting
also provides a uniform capacitance be-
tween each conductor and each other
conductor and a uniform capacitance
to ground for all conductors in the cable.
This is especially important when bal-
anced lines are used and/or when ex-
tended high-frequency response is re-
quired,

Where an unbalanced line is quite
long, the hot wire will induce voltages
in i1s own ground wire and shield be-
cause of the definite resistance in the
ground wire and the shield between the
source and the load. This induced volt-
age may cause trouble, especially if
speakers are being switched at the load
end., To avoid trouble from this inter-
ference, all switching on unbalanced
lines should be double-pole switching,
i.e.. both the hot wire and the ground
wire should be switched. Thus, the safe
procedure is to use double-pole switches
on both unbalanced and balanced lines,
balanced lines requiring Jdouble-pole

Table 6. Per-cent loss or gain using voltage, current, and power decibels and
showing per-cent of originel signal remaining after decibel loss and the per-cent
of the originel signal that still remeins after a certain decibel gain. See text.

20 80
3 50 50
o™ & 90
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25 125
100 200
900 1000
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~ —a0 .00001 01 10
—60 .000001 A .001 b g
—80  .0000001 .0001 1
~ —100 .00000001 - .00001 .01

DEW. Watts  Miliwatts  Mirowatts

+50 100 100,000 100,000,000
440 10 10,000 10,000,000
= idos ) Y b R AT 1000 1,000,000
R T O B v 100 100,000
410 .01 AP L Bong 10,000

o .00 1 1000

—10 0001 a 100
- —20 .00001 % .01 10

—30 .000001 .001 1
- —a0 .0000001 .0001 K

—50 .00000001 .00001 .01

Table 7. Decibel table showing the actual levels of dbmv. (reference level
1 mv.), dbma. (reference level 1 ma.), and dbm. {reference level 1 milliwait),

switching because both lines are hot

with respeet to ground.
Interference Effects

Interferenece from conductors carry-
ing other eleetvical services ean be
caused by electromagnetic and cleetro-
static induction. Voltages may be in-
duced in the audio conductors or the
audio conduit. Beeause of poor installa-
tion techniques or corrosion, audio con-
duit sections may be only partially
mrourled o1 possibly ungrounded. The
voltages indueed in such conduit sec-
tions by a.c. lighting and power circuits
can be substantial, If an audio cable
shielding (grounded) is allowed to come
into contact with such a conduit section.
hum and noise in the audio syvstem and
arcing and corrosion at the contact
point will occur.

Close proximity between audio cables
and a.c. power cables can resutt in hum
and harimonic intevference in the audio
circuits. The fundamental and the odd
harmonics of the power frequency
cause the most trouble. Electrostatic
and electromagenetic inductrion is more
eflicient at higher frequencies. and the
human ear is more sensitive to harmonic
power-line frequencies than to the fun-
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damental power-line frequency. As a re-
sult, power-line harmonies up to 3000
cycles may cause objectionable inter-
{erence.

If balanced-line audio conductors
neat &4 power cable are closely grouped,
induetion will be about the same for the
two conductors of a circuit, raising the
potential ot the entire eircuit and caus-
ing little if any difference voltage 1o
interfere with the audio system. There-
fore, it compatible with the audio sys-
tem requirements, smatl-sized elosely
spaced balanced-line conductors may he
used to aid in reducing a.c. power line
interlerence.

Any extraordinary occurrence on a
power line such as arcing. leakage to
ground, shorting., or special signalling
can cause high levels ol interference in
audio circuits which function properly
under normal power line conditions.

Because of the small potential differ-
ences among the varvious points of an
audio system which might bhe usecl for
grounds. such potentials being duc to
resistance and induction as diseussed. it
is good practice to ground an audio
svstem at only one point. All cabling
should have an over-all shicld cover
and shielding and shield splices should

www.americanradiohistorv.com

he carelully insulated from conduit 1o
facilitate grounding at one point only.
This is the same technique employed
for basically the same reasons as the
practice of using only one ground poinl
mn a high-gain amplifier.

Many quality comiponents of standairl
manufacture are available for use in
audio sound syslems. Until rceently, a
standard amplifier with 70-volt halanced
line output was not available. At |cast
one manufacturer now incorporales i
70-volt balanced line output in a school
sound syslem, and another manuluc-
turer has indicated interest in building
a high-power amplifier of this (ype.

Low-Power Systems

The design of headsel systems and
low-power systems presents some
unique component problems, ew.. a
transformer to mateh a 70-volt line to
a headset with 3000 ohuns d.c. resistance
(approximately 12,000 ohms audio im-
pedance) would require a 1 milliwatt
transfer of power from a 3-megohm pri-
mary to a 12.000-ohm secondary. This
is an expensive, if not impractical, de-
vice to construct. However. a 1-watt
transformer with a 5000-ohm primary
and a 12-ohm secondary has the same
turns ratio, and while it is capable of
delivering 1 watt of audio power, a head-
set (12,000 ohmis audio impedance) con-
nected to the 12-ohm sceondary would
drraw only 1 milliwatt. As established
earlicr, this is a permissible connection.
sinee the 12,000-ohm load impedance is
higher than the 12-ohm secondary im-
pedance. In this case the transformer
may be regarded as acting to reduce the
constant-line voltage of 70 to a con-
stant-line voltage of 3.46, and using the
formula P=E*/Z the power drawn by
the headset would be 3.46°/12,000 or 1
milliwatt. Any number [rom one to a
thousand similar headsets could be
wired in parallel to the secondary of this
transformer. and each would draw
about a milliwatt, Overload would not
occur until more than a thousand head-
sets were used. A transformer with a
pritmnary of 5000 ohms and secondary
taps of 0, 4, 8, and 16 ohms would provide
a 12-ohm secondary between the 4- and
16-ohm taps. An ordinary quality head-
set develops normal full output with a
1-milliwatt input. Because of the fine
wire used in headset eonstruetion and
because of the relatively high powers
available from most sound systems, care
must be taken to avoid hecadset burn-
outs,

Conclusion

The increasing pace of modern busi-
ness and the need for the communica-
tions associated with business growth
provide a fast-growing market for sound
syvstems. Sounl-svsiem mainienance re-
quires no more test instruments or (ools
than those owned by the average radio
and TV service shop. An understanding
of the hasic fundamentals.of sound svs-
tems is all that is necessary to allow the
technician to supplv this additional
profitable service and possibly a “breal:-
through” into the field of industrial
electronics. —30-

ELECTRONICS WORLD
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TVA ATOM!
CAPACITORS

Atom tbulars are service favor-
TVL TWIST-LOK® ites because they fit anywhere,
CAPACITORS work a:"n_v\vhcrc. They're the only
i ) hest small size 85 C (185 F) capaci-
These 'lyucs !ak::]on' (hfi::ugmxi_ tors in ratings up to 450 WVDC.
ik = rt;:ldcl-(f)rccuslg;v?cc,uvi/l;am They have low leakage current,
mum trou e e dcpcndable long shelf life, and \_vuhsmnd
”UMM::-:Lh h?gh and low tem- high ripple currents, high surge
wremely e
:;e::tur“s‘ Cathodes are et_chcd voltages.
1o meet the needs of high ripple
currents, high surge voltages.

VL VERTI-LYTIC*
CAPACITORS

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

for units of this type found on

printed wiring boards. Yo u ~ EED

Keyed terminals assure fast man- L
ual mounting and correct polar-

ity. Resin end fill protects against

drying of clectrolyte or entrance
of external moisture.

-LOKE
cL PRINT-L
g CAPAC\TORS
The printcd circuit version of

- * Uniwrsal ha.SC
e TwiseLok the primcd cir-

e 'Of use today. No
it Clyd in y
it ‘lyucs ! i
- ' lyli{( mounting adapters
s r or add extra

3 ito .
iﬂ{'}‘;ﬁ‘ C“ﬁf;,ossimmy of high THE MARK OF RELIABILITY
cight . - -

resistance contacts.

WORLD'S LARGEST CAPACITOR MANUFACTURER

March, 1961 65
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50-WATT STEREO AMPLIFIER AND CONTROL CENTER

Get the most from your stereo system with this superb unit; power-
packed 50 watts (25 w. per channel); complcte tone, balance and
stereo 'mono function controls; five dual-sterco inputs plus separate
monophonic mag. phono; mixed-channel center speaker output;
fuggage-tan vinyl clad steel cover. 31 Ibs.

Kit Model AA-100 . . $84.95
Assembled Model AAW-100 : 144.95

GET BIG STEREO SOUND AT LOWEST
COST WITH THIS COMPLETE STEREO-
PHONO CONSOLE ... NOW IN ASSEMBLED
OR KIT FORM FROM $129.95 UP

Modest only in size and price, this new Heathkit
Stereo-Phono Console amazes every listener with its
room-filling, truc-to-life stcreo sounds. Proportioned
1o fit any room, it’s less than three feet long and only
end-table height, yet it houses a complete stereo-phono
system with features usually found only in much larger
consoles. There's six speakers . . . two 12" woofers for
smooth “lows,” two 8" speakers and two 5" cone-type
tweeters for ““mid-range’ and “highs”. The 4-speed
automatic stereo /mono record changer is equipped
with an “anti-skate™ device and a turn-over diamond
and sapphire styli cartridge. On the front panel arc
scparate, dual bass and treble controls plus a con-
centric volume control. The handsome cabinet with
solid genuine walnut frame, watnut veneer front panel,
and matching “wood-grained™ sliding top measures
just 3134° L x 17%" D x 263" H. Whether you buy
the ready-to-play or kit form, the cabinet is factory
assembled and finished. 70 ibs.

Kit Model GD-31 Frp .. $129.95
Assembled Model GDW-31. - .. 149.95

COMPLETE 28-WATT AND 50-WATT

STEREO CONSOLES

Enjoy incomparable Heathkit stereo with factory wired com-
ponents in beautiful preassembled, prefinished cabinets
ready 10 use! The consoles are available in both 28 and 50 waut
models, with money-saving optional kit plans. The 28-watt
modcl (HFS-26) contains the Heathkit AJ-10 stereco AM /FM
tuner, SA-2 stereco amplifier, AD-50A stereo record changer and
two US-3 127 coaxiul hi-fi speakers. The 50-watt model (HFS-28)
contains the Heathkit AJ-30 deluxe stereo AM /FM tuner; AA-
100 (leluxe stereo amplifier, AD-60B deluxe stereo record changer;
and two Jensen H-223F coaxnial 2-way 12” hi-fi specakers. Specify
walnut or mahogany.

Assembled Model HFS-26 . . . 215 |bs. . $475.00
Kit Modet HFS-27 . . 215 Ibs. .370.00
Assembled Model HFS-28 . . . 264 |bs. 675.00
Kit Model HFS-29 . . . 264 Ibs. .550.00

{Cabinets available separately, write for information)

—
L
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) A STEREQO/MONO PORTABLE PHONOGRAPH

[ . 5 8 Now vou can thrill to magnificent sterco wherever you are, wherever you go!
3 \ : The smartly-styled cabinet with two-tone aqua and white durable vinyl covering

T ; comes completely preassembled. In closed carrying position the speaker wing
and main cabinet blend into a single handsome unit in dazzling aqua and white
vinyl. In use. the detachable speaker-wing top may be spaced at any distance
for maximum stereo effect. The completely preassembled automatic changer
plays your favorite stereo and mono records at speeds of 16, 3313, 45 and 78
rpm, while controls on the amplifier section give you complete command of
volume, stereco-balance and tonal quality. 28 Ibs.
Kit Model GD-10 S . . $69.95

. —

. O

F

look forward to the happy months'* ahe

of outdoor living with Heath equipment

PORTABLE 4-TRACK
STEREO TAPE RECORDER
Plays and records 4-track stereo tape for
endless hours of delight! Can even be used
as a hi-fi center to amplify and control
tuners, record players, etc. Has “‘record,”
‘“play,” “fast-forward’’ and *‘rewind”; 2
4 speeds (334 and 74 IPS); tone balance
and level controls; monitoring switch for
each channel to let you hear programs as
i they arc recorded; pausc button for editing;
|/ and two “‘eyec-tube” recording level indi-
cators. Specaker wings are detachable. Cab-
inet and tape mechanism are preassembled;
all amplifiers and speakers included. 49 ibs.
Kit Model AD-40, . woonn. 1 D1 TO.96

NEW LOW COST STEREO
RECORD CHANGER KIT
Here's fine changer features at a budget
price . . . oversize 11" turntable, “‘anti-
skate™ device, jam-proof mechanism and
plug-in cartridge head. 4 speeds with auto-
matic shutofl. Assembles casily, quickly
with no special tools. Complete with your
choice of three different, famous-name,
diamond-styli stereo cartridges. 15 lbs.
Model AD-80C,

Sonotone 8TA4-SD cartridge. . ... $37.95
Model AD-80A, GE VR-227 cartridge. 41.95
Model AD-80B, Shure M8D cartridge. 42.95

= = W

. NOW ONLY
HEATH
' REVERBERATION SYSTEM BRINGS YOU
Add a thrilling new “cathedral” dimension 1o tistening! | | I
Reverberation supplies the dimension of spaciousness to L {
sound, as heard in concert halls, etc. where “echoes™ en- N
rich and reinforce the original sounds. The GD-61 adds ———————
reverberation acoustically, not by e]cctror_\ic mixing, thus 1.HEATHKIT
it doesn’t disrupt your present systeny and it may be placed for
anywhere for best listening effect. Can be connected 10 do-it-yourself
speaker terminals of hi-fi systemis, radios, TV scts, etc. hobbyists.
Control lets you add just the right amount of reverbera- |
tion. The GD-61 consists of Hammond tvpe 1V reverbera- 2. HEATHKIT
tion unit, amplificr with power supply and 8” speaker. Pre- tactory-built,
assembled birch cabinets in mahogany or walnut finishes. ready 1o use.
NMeasures 1114" H x 23" W x 1134” . 30 Ibs,
Kit Model GD-61M {mahogany) or 3. HEATHKIT
GD-61W (walnut) each $69.95 learn-by-doing
fScience Series
oryoungsters.
HEATH COMPANY / Benton Harbor, Michigan ol
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TWO AND SIX METER TRANSCEIVERS
The **ham on the go’” will find the new Heathkit “Shawnee™ 6-meter and “Pawnee™ 2-meter
transceiver kits irresistible! Both of the handsome units offer complete AM and CW
facilities with: single knob tuning . . . tracked VFO and exciter stages: 10 watt output;
built-in low pass filter; three-way power supply built-in for 117 VAC. 6 VDC or 12 VDC
with separate DC and AC plugs and cables included; dual-purpose modulator . . . 10 watts
for high level plate modulation or 15 watts for PA operation: double conversion receiver
. crvstal controlled first oscillator; tuning meter . . . auto-switched for received signal
strength or relative power output; YFO or crvstals . . . front panel switch off VFO or four
crystals for novice, CAP, NMARS or net operation; “spotting” switch; complete shielding
ol power supply, final and receiver front end: ceramic microphone . . . push-to-talk with
coiled cord. And many more outstanding features . . . write for information. 34 Ibs.
Kit Models HW-10 (6 meter) and HW-20 (2 meter) each. . . ......................o.o.... $199.95

look forward to the happy months ahead -
of outdoor living with Heath equipment -

6-TRANSISTOR PORTABLE RADIOS

These award-winning, smartly-styled portables are ready
to go anywhere! Both fcature vernier tuning; 6-transistor
circuit; 4" x 6” speaker for big set tone; prealigned trans-
formers. 6 flashlight cells furnish power. (icss batteries).

{ Kit Model XR-2P (plastic) .. .61bs................. $29.95
| Kit Model XR-2L (sim. leather & plastic) . .. 7 Ibs..... 34.95
“WALKIE-TALKIE'

CITIZEN'S BAND TRANSCEIVER

Ideal companion for the outdoorsman . . . talk to friends
up to a mile away. No license required . . . anyone can
use it . . . Features 4-transistor circuit, superregenerative
receiver, crystal controlled transmitter. Powered by single
long-life battery. Case included. 3 Ibs. {less battery)

Kit Model GW-30 each. .................ccc0uennn. $32.95

"“"WARRIOR' GROUNDED-GRID TRANSISTOR DEPTH SOUNDER

KILOWATT LINEAR

Attention Amateurs! Compare it feature for
feature, the Warrior paces KW rigs at double
this low price! Completely self-contained, the
amplifier, HV, filament and bias supplies are
built-in. Drives with 50 to 75 watts, no matching
or swamping network required. Stable g-g circuit
with up to 709 cfficiency. Oil-filled capacitor
and 5-50 henry swinging choke. Bands: 80
through 10. Max. power input; SSB—1(,000
watts PEP; CW—1,000 watts; AM—400 watts
(500 using controlled carrier mod.); RTTY —650
watts, Write for information.

Kit Model HA-10 ., . 100 bs.... .......$229,95

For summer boating fun and safety, the MI-10
is your best buy by far in a dependable depth
sounder . . . and you can buy it in kit form or
factory wired and tested, ready to use. Gives
reliable depth indications to 100’ or more over
“hard” bottoms; somewhat less over ‘‘soft”
bottoms. Rotating neon light gives clear indica-
tions on hooded dial face. Six long-life flashlight
batteries are used for power. Transducer may be
mounted through hull, or temporarily outboard.
10 tbs. (less batteries).

Kit Model MI-10. .. .. .........
Assembied Model MIW-10. . ............. 107.95

wwWwW americanradiohistorvy com
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HEATHKIT BASIC RADIO COURSE

Here's a new 2-part series in basic radio for youngsters and
adults, “Basic Radio—Part I teaches radio theory in every-
day language. common analogies, and no difficult mathe-
matics. Experiments performed with radio parts supplied
result in a regenerative radio receiver, “Part [1'° of the scries
advances vour knowledge of radio theory and supplies addi-
tional parts to cxtend your Part I recciver to a 2-band super-

heterodyne.
Model EK-2A , .. ““Part I" N[ ...$19.95
Model EK-28B . .. “Part i1 41bs. ...
Available March 24 R R — $19.95
Model AK-8... Cabinetfor Partil Receiver.. 41bs. ...
Available March 24, ... ............. madb s . DS

DELUXE CITIZENS BAND
TRANSCEIVER

Get the GW-10 for superior 2-way
communication: superheterodyne re-
cetver with switch selection of crystal
control of any one channel or con-
tinuous vernier tuning of all 23 chan-
nels; automatic “‘series gate noise
limiter”; adjustable squelch control;
press-to-talk mike with coil cord; il-
luminated dial. Crystal controlled
transmitter has switch sclection of 3
crystals (one furnished). Hardware
supplied for under dash mounting.
Built-in power supply, 117 V. AC and
6 or 12 V. DC modecls 11 Ibs.

Kit Model GW.10. . ... ... . .. $62.95
Assembled Model GWW-10...99.95

3-BAND RADIO
DIRECTION FINDER

Now, at big savings, a deluxe com-
pletely transistorized portable RDF
in your choice of kit or assembled
models. The DF-3 operates on marine
beacon, standard broadcast and ship-
to-shore bands to offer you both port-
able radio entertainment and reliable
direction finding facilities. Featured
are: 9-transistor circuit; 6 flashlight
battery power supply; preassembled
prealigned tuning section; new sense
antenna for non-ambiguous bearings;
lighted dial and tuming meter. 13 ibs.
Kit Model DF-3,.. ... ...... $ 99.95
Assembled Model DFW-3.. 169.95

R Do)
DAYSTROM
T

[ ] SEND MY FREE COPY OF HEATH COMPANY / Benton Harbor 15, Michigan
YOUR COMPLETE CATALOG ORDERING INSTRUCTIONS: Fiil out 1he orc k
- -""‘ €C ;’ ! >"r| ‘h-" n Harbor M‘ h. A ]
a .r: ort pric Jlﬂ ‘. ) er,
Please send the following items: NAME o
ITEM MODEL ND. PRICE
ADDRESS 3
i - Ty  ZONE  STATE

Order direct by mail or see your Heathkit dealer.
Shipvia[ ] Parcel Post[ | Express[ | C.0.D.[ | Best Way
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New Laser Optical System

A new method for achieving optical maser (lascr) action
with less than one-tenth the power formerly required
has been developed by Raytheon Co. By ulilizing a re-
tleetor system that directs light more efliciently into the
laser’s synthetic ruby. scientists have heen able (o
substitute a small peneil-shaped flash tube for the large
helical flash tube used before. In the photo, the ruby
rod is at the center, while the pencil-shaped flash tube
is directly below it.

Recent B pe
Developments \ 2

in Electronics — eyt

Mobile Robot with TV Eyes

Holding a Geiger counter in its “hands,” Mobot Mark II
demonstrates how it could substitute for man in danger-
ously radiated areas. Latest mwobile robot built by Hughes
Aircraft Co. is double-jointed at wrists. elbow, and shoulder,
and has television camera “eyes.”” The TV cameras focus on
the work the hands are performing and transmit a picture
to the operator at a control console, who may direct Mobot's
actions from a safe position more than 100 feet away.

Electronic Weather Maps
The \Weather Bureau's recently in-
stalled Elecironic Associales’ map:
maker is able to produce a 30 x 30 inch
weather map in less than 3 minutes.
compared with 20 minutes required by
the former hand-drawn method of
drawing in the isobars.

Ultraviolet Communications System
Photograph of Westinghouse experimental svstem for trans- . »
mitting video information via modulated ultraviolet radia-
tion. Input signals from TV camera (to left of subject) are
impressed on ultraviolet output of cathode-ray tube in
right foreground. Bearing video information. the modulated
ultraviolet is directed to tripod-mounted photometer at the
rear. Demodulated signal produces image of subject on
screen of the receiver at the rear. This work is being done to
develop methods for using ultraviolet light to communicate
over greal distances in free space.

70 ELECTRONICS WORLD
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Missiie-Tracking System
Inside this cluster of white radomes at Cape Canaveral. Fla..
a battery of precision antennas now enables the Air Force lo
track missiles with an accuracy of a few feet at hundreds of
miles. This is the “Azusa Mark II” system. installed by Convair,
which also developed the ecarlier “*Azusa Mark I,” in use at the
Allantic range since 1954.

Testing the “Tiros 11V
The seconcd weather observation satel-
lite developed for NASA by RCA is
mounied on a special machine 1o test «
new magnetic orientation system that
will permit contro! of the satellite’'s at-
titude in space. The engineer is making
an adjustment betore the assembly 1s
enclosed in the spherieal cage, visible at
top of photo, which ereates a magnetic
field similar to that surrounding the
earth in space. Lights above and around
the satellite are used to test operation
of the sola: cells on the top and sides
of “Tiros IL"”

Two Billionth Receiver Tube
Sylvania recently announced the pro-
duction of its two billionth electronic
receiving tube. A technician is shown
below checking the voltages of receiv-
ing tubes for television applications on
an automatic aging conveyor prior to
final testing. The company began the
manufacture of receiving tubes in 1924
and procduced its one billionth unit in
1952. The company has also produced
nearly 23 million TV picture tubes.

Thermionic-Thermoelectric
“Sandwich”’

Perched atop the tripod atl rvight, G-E's
developmental cascaded thermionie-
thermoelectric ecnergy converier pro-
duces twice as much power from a given
amount of heat as cither a thermionic
converter or thermoelectric generator
operated singlv. In the demonstration.
power f{rom the thermionic converter
(bottom of sandwich) is running the
propeller while power from the thermo-
electric generator is indicated by the
meter needles. Heat is supplied by gas.

March, 1961 71


www.americanradiohistory.com
www.americanradiohistory.com

TARZIAN Offers 48-Hour,
Direct Factory Service
en Tuner Repairs

That's right. Net, $8.50 per unit and $15 for
UV combinations, including ALL replacement
parts. 90-day warranty against defective work-
manship and parts failure. Tuners repaired on
approved, open accounts. Replacements of-
fered at these prices® on tuners not repairable:

VHF 12 position tuner . . . , . $22.00
VHF 13 or 16 position . . . . . 23.00
VHF/UHF combination . 25.00
UHF only .« .. 1550

*Subject to Change

Tarzian-made tuners are easily iden-

tified by this stamping on the unit.

When inquiring about service or re-
placements for other than Tarzian-made
tuners, always give tube complement . . . shaft
length ... filament voltage . . , series or shunt
heater ... IF frequency, chassis identification
and allow a little more time for service. Use
this address for fast, 48-hour service:

SARKES TARIZIAN,

Att.: Service Mgr., Tuner Division
Dept. 6
Bloomington, Indiana

MOBILE
FIXED
CONVERTERS

» FOLICE

« FIRE

= COMMERCIAL

* CITIZEN'S
BAND

.. "LEKDERS IW SPECIALIZED
RECEIVING EDUIPMENT™

3318
Complete
$24.95

Crystal con.
trolled. Re.

T..ires ne high
= voltage supply. For
transistor car radlos. Can be
connected in moments for
emergency use, 2-54 MC
Other madels for 108-162 MC
available.

NSA -
% practical con 1"
verter for emer.
rency use with
neme or auto sets
Hasily installed
Tunabdle over 12
MC 1n 26-54 MC or

COMVERTERE
ALL ERURFMD

Complete
30 MC n 108-174 WITH BELF
MC band $13.95 CORTEINES
FIETYS Crgs(al controlled up to 54 FWITCRINE
e t ,,f“’,"%’ AME LEADS
rsalconroe up to 165 y
Mt COMPLETE $22.95 ron ol

315AD Crystat controlled, ror usa CHEMGZ- DVER
with transistor car rad 2:5

MC COM ETE 317 95
316A VARIABLE CONVERTER. Fror

panel tuming permits rapid change
between separated signals over
10 MC range in 26-54 MC or 108-

174 MC band. COMPLETE $19.95

3268

Complete

$44.95

SUPER CONVERTER. Crystal
controlled. For transistor car
radios. Ujtra high gam Sel¢
contained ANL. 2-54 MC

I ELEHWSDD

CIMCIMMATI 0T,
OHIO
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| Hi-Fi-Audio \Q‘,QJN S dre—i

NEW “CITATION’' AMPLIFIER
Harman-Kardon, Ine.. Plainview,
N.Y. has announced availability ol the
“Citation V" stereo power amplifier.

Designed by Stewart Flegeman, 1the Ci-
is an 80-watt (dual 40-watt)

tation V”

basic amplifier, described by the com-
pany as a compact version of the eartier
“Citation IL.” which is a 120-watt (dual
60-watt) basic.

Also available now is the “Citation
IV (not illustrated here), a sterco
preamp. closely patierned alter the
“Citation I" stereo preamp. All “Cita-
tion” units are available as kits or as
factory-wired units.

STEREO MEADSET

Allied Radio Corp., 100 N. Western
Ave., Chicago 80, Ill. has brought out a
stereo headset, suitable lor private lis-
tening and for mwnitoring during re-
cording. Designated as "Knight' Model
KN-840, the headset is designed to
mateh low-impedance outputs, from 16
to 600 ochms. A matehing transformer,
Model No. KN-842, is available to match
the headset to high-impedance outputs.
Response is given as 20 to 16,000 cycles
per second.

STEREO TAPE RECORDER

American Concertone. Division of
Amevrican Electronics, Ine.. 9449 W. Jel-
ferson, Culver City, Calif. is now produc-
ing the “Mark VII" a machine designed
for “professional results” that will han-
dle all reel sizes up to 10'5 inches at
either 7% and 15 ips or 333 and 7% ips
speeds.

The “Mark VII'" uses separate record,

Its
design eliminates
clutches, belts, and pulleys, Direct cap-
stan drive is accomplished by a hystere-

erase, and playback heads. three-

motor transport

www.americanradiohistorv.com

sis-synchronous motor,
per-cent timing accuracy. Two capaci-
tor-induction motors drive the supply
and take-up reels.

Internal construction includes a unit
amplifier chassis with two separate re-
cord and playback channels and a bias

said to give 99.8

oscillator. Various “Concertone” speak-
cr-amplifier combinations are available
in cases matehed to the basic recorder.

The “Mark VII has, as an optional
feature, the ability to play. without mov-
ing heads. both two-track stereo tapes
and the newer four-track stereco tapes.
Machines so equipped include a fourth
head.

CARTRIDGE TAPE RECORDER

Amplifier Corp. of America. 398
Broadway. New York 13, N.Y. has intro-
duced a completely automatic, compact
tape player for handling the Fidelipac
plastic cartridge tapes. These tapes op-
erate on the endless loop principle and
are single-reel types. The cartridge is
merely inserted into the player and a
button is pressed to play it.

Known as the “Magnematie,” the new
machine is available in two models. One.

“Bookshelf”
3'4 inches high, 10 inches deep, and 112

the (illustrated hereyr is
inches wide. The other model, the
“Broadcaster,” comes in rack panel
form for professional use. These ma-
chines are available with stereo or mono
record-play facilities, utilizing 1, 2, 3, or
4 tracks operating at speeds of 1%, 3%,
T'4, or 15 ips. Depending on tape speed.
maximum record-play time ranges from
30 minutes to eight hours. All units are
a.c. operated.
AUTOMATIC CHANGER

United Andio Produets, 12 W. 18th
St.. New York 11, N.Y. has introduced
its Dual-1006 '‘custom turntable/chang-
er.” Similar in external apperance to the
original Dual-1006, which it supersedes.
the new Custom Dual-1006 features
what are termed “a number of internal
advances in engineering design and ma-
terials.” Additionally, the new 1006 car-
ries a five year guarantec on all pavts
against manufacturing defects.

The Dual-1006 may be used as a fully
automatic turntable. as a manual turn-
table. and as an automatic changer.
Among its features are its roller-feeder
indexing action which measures each
record individually to find the exact lo-
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- A major achievement! Viking quality and dependanyility in
. a stereo recordin'g/plaxback unit for home use and priced
a quality stereo tape recorder below $200.

b -lt . A . The new Viking 76 Compact is the simplest, most ruggedl
ult in merica of all tape mechapisms with complete stereo recording

to sell for under $200 electronics.
ALL THESE FEATYRES PLUS A BUDGET PRICEZ

Records and plays monaural and stereo quarter-track tapes
(3% and 7Y% ips). ]
Uses your existing music system for top playback fidelity (As
with the 85 Series "Stereo-Compact,”” you byy only a high-
quality transport and recording amplifjers.)

A single motor for maximuin signal-to-noise ratio. Mctor hum
50 db pelow norgpal tape output.

[ ] [ ]
sWow and flutter less than 2% rms. I
I _80 kc bias for smooth, extended range recording—25 to
: 16.000 cycles + 3 db. Ih

'Tremendously flexiEle. One quarter-track stereo model which®
can be used for all types of monaural and stereo recording
and duplicating records and tapes.

Recording and pﬂaack quality to meet or exceedlprlofes-
u sional standards.
You'll find the new Viking 76 Compact at most major h|.-fi-
T 1

stereo dealers now. Stop in and ask for a demonstration.
For catalog or technical information, write Customer Sery-
ice Department, Viking of Minneapolis.

SOLD ONLY"THROUGH VIKING DEALERS_I

NG orf MINNEAPOLIS, INC.

9600 Alclrich Avenue South, Minneapolis 20, Minnesota

[N ] [ ]
BUILT IN AMERICA—by Danes, Swedes, Irishmen, Germans, Poles,
Frenchmen, Canadians and a host of others.

P wwwiamericantadiohistarv.com . 0 0 . o I .
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terial will soon reveal the almost total absence of
coloration introduced by the AR-3. The sounds
produced by this speaker are probably more true
to the original program than those of any vther
commercially manufactured speaker system we
have heard. On the other hand, the absence of

*From the Hirsch-Houck Laboratories’ report

on the AR-3 loudspeaker in the October, 1960
High Fidelity. A reprint of the complete report
will be sent on request.

AR-3's tand other models of AR speakers) are on demonstration
at AR Masic Rooms, at Grand Central Terminal in New York City,
and at 52 Brattle Street in Cambridge, Macsachuserts,

Prices are from S8Y 10 $225.

ACOUSTIC RESEARCH, INC., 24 Thorndike St., Cambridge 4t, Mass.

EASIEST, SUREST WAY
T0 IMPROVE ANY
HIGH FIDELITY

SYSTEM...
STEREQ OR
MOND

INSTALL ONE OF TODAY'S MODERN CARTRIDGES

There's always some little change you can
make in a high fidetity system to make it
sound better. But, for a really noticeable im-
provement, nothing beats installing a quality
cartridge—especially the new Empire 108, first
truly compatible mono-stereo cartridge.

aration, ¢compliance, tracking efficiency and
freedom from hum pickup.

In a monophonic system, it offers all the qual.
ity and naturalness of the finest mono cart-
ridges and, at the same time, provides true

compatibility for the step up to stereo.
In a stereo system, the 108 equals ar sur- 2L

passes stereo cartridges now on the market in
virtually all of the measurable criteria of per-
formance—frequency response, channel sep-

Empire 108 with .7 mil diamond stylus $34.50.
Hear the 108 and its distinguished companions
—Empire 98 arm and Empire 208 turntable.

Write for a free ''Do-It-Yourself' Stereo/Balance Kit which
actively demonstrates the scientific principles of balance.

audio empire

1075 Stewart Ave., Garden City, N. Y.
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cation of the lead-in groove, and the
clevator-action changer spindle which
operates without pusher arms or offset
spindles. Its tone-arm tracks and trips
at pressures as low as 1's5 grams.
AUTO RADIO SPEAKER

Utuh Radio & Electroiics Corp.,
Huntington. Ind. has announced a new
model replacement speaker for use in
many 1961 automobiles.

The speaker, Model SP410F. is a 4-
inch X 10 inch type and features a 2.15-

ounce Alnico V magnet. It is said to be
capable of handling 8-watts and may be
used in 1961 cars by Buick. Cuadillae,
Chevrolet texcept Corvair), Studebaler
(except the Lark), Pontiac, and Olds-
mobile.

75-WATY STEREQ AMPLIFIER

Allied Ruaddio Corp.. 100 N. Western
Ave. Chicago 80, Ill. has introduced its
“Knight” Model KN-775, a stereo basic
amplifier that provides 37.5 watts per
channel and has a minimum IHFM
music-power rating of 96 watts. Qutput
tubes consist of four EL34's used in
what is described as an “advanced out-
put circuit, with extremely linear oper-
ation.”

The KN-775 features an optional
center-channel output, dual phasing
switches, special headphone jack, and a
tape-monitor switch., A selenium-hridge
filament rectifier, and hermetically
scaled silicon high-voltage rectifiers are
used in the power supply. The amplifier
is protected by a circuit-breaker yrather
than a tuse. Response at 37.5 watts per
channel is stated as 253 to 20,000 cps.
= 0.3 db,

STYLUS INSPECTION DEVICE
Eobins Industries Corp.. Flushing 54,
N.Y. has introduced its “Syl-A-Scope.”
anoptical magnifier with built-in illumi-
nation. The instrument provides a mag-

nified image on a ground-glass screen
that shows every detail of a phono
stylus, so that the user may detect chips,
cracks, or other flaws that could down-
grade record performance.

Two models are available. Model SG-
33 is a compact unit that operates on
two penlight batteries. The “Profes-
sional,” Model SG-66, operates on a.c.
| line voltage and has been designed for
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service technicians, broadcast studios.
serious record collectors, and others re-
quiring precise examinations of small
parts, tools, or instruments.

=" BREAKTHROUGH
IV KIT
DESIGN!

4.SPEED MANUAL PLAYER

Lufayette Radio Corp., 163-08 Liberty
Ave., Jamaica 33, N.Y. has introduced
what it calls a “broadcast quality™ 4- |
speed transeription turntable and tone-
arm combination.

Designated as Model PK-449, the
player comes on a single mounting plate.
with the arm pre-installed.

The 12-inch turntable uses a heavy-
duty 4-pole induction motor. and is free-
floating and shock-mounted. It weighs

three pounds and is made of aluminum.

In addition to the speed selector. there

is a speed control which allows for =7

per-cent variation ol cach speed. Noise

and rumble are given as —350 db below

average recorded level, with wow and

flutter less than 0.2 per-cent. l

The 12-inch arm is said to track per-

fectly at the lowest piressures recom-

mended by cartridge manufacturers. A

knurled knoly at the rcar of the arm sets

stylus foree. The arm has a plug-in head

and a unique arm-rest that serves

“double duty™ when the arm is lifted |
from the lock position. the motor is
started. The unit is supplied with a

strobe disc. a 45 rpm adapter. shiclded

hook-up cables, and a.c. line cord. It

measures 1615 x121; inches and requires

four inches below the motorboatd.

BREAKTHROUGH! Here, for the first time,
are kits with the performance, features and
handsome good looks of H. H. Scott factory-
assembled components . . . kits that are a
real pleasure to build and so expertly de-
signed that you can achieve professional re-
sults in just a few hours.

H. H. Scott assures you the performance of
factory-built units with these innovations:

STEREO CONSOLES
Heath Co.. Benton Harbor, Mich. an-
nounces two stereo hi-fi consoles.
Shown here is Model HFS-28. a 50-
includes the

watt sterco unit that

1. All mechanical parts such as terminal
strips and tube sockets are firmly pre-
riveted to the chassis thus assuring sturdy
professional construction and eliminating
the bother of this time-consuming
operation.

2. Every wire and cable is already cut to
exact length and pre-stripped. This saves
you time and assures professional per-
formance because exact lead length is
automatic.

Heathkit AD-60B changer with Shure
MS8D sterco cartridge: the AJ-30 stereo 3
AM/FM tuner; and JModel AA-100
stereo amplifier. Two Jensen H-223F
coaxial 12-inch speakers are installed,
each in its own Model AE-40 speaker
enclosure. The specaker systems flank 4.
the console housing, itselfl Heathkit
Model AE-20.

The same equipment cabinet is avail- |

. To take the guesswork out of assembly,
electronic parts are mounted on special
cards in the order in which they are used.
No loose bags of parts to confuse you.

Full color diagrams in easy-to-follow in-
struction book simplify assembly and re-
duce errors because you match the part
to the color diagram.

March, 1961
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LK-72 72-watt stereo complete amplifier kit (left), $149.95, LT-10 Wide-Band FM Tuner kit $89.95.°

H. H. Scott takes totally new approach. ..
makes kits easier-to-build, better performing!

§|§$E'S WHAT ENTHUSIASTIC OWNERS

‘., . designed to professional standards;
sound absolutely clean; very sensitive; in-
struction book of outstanding clarity.”” —
Major B. W, Cotton, Jacksonville, Ark.
"*Looked long for the best kit -— and found
it . . . best Instructions | ever saw, un-
believably simple to build.'* — M. Green-
field, White Plains, N. Y.

4, .. | would run out of superlatives if |
tried to adequately state how | feel about
this tuner . . ."” — Samuel R. Harover,
Jatksonville, Ark.

v ., without a doubt the easiest kit |
have ever built {out of 11) . . . — B. P.
Loman, Jr., Rochester, N. Y.

“, ., finest kit | have ever built. And one
of the finest tuners | have heard, kit or
otherwise.” — A. ). Zilker, Houston, Texas.

# H.H.SCOTT

H. M. Scott Inc., 111 Powdermill Road
Maynard, Mass, Dept.160.03

Rush me complete technical specifica-
tions on H. H. Scott kits. Include your
new ‘1961 Guide to Custom Stereo.”
Name_
Addresas.
Citye—— Zone.__ _State.

*Prices slightly higher West of Rockies.
Export: Telexco International Corp., 171 Madison Ave., N.Y.C.
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Now, for less than the cost of a good record changer. you
can add a versatile new dimenzion to your hi fi system
» The mony 262-D) tape deck has a | track stereo era-e
head and 4 track stereo record/plavback head. Heads are
wired to six output and input facilities for connection of
external electranics to 1)1;1? and ~ ()
record four track sterco, This is M )
the ~ame quality mechanizm
used in the CApPUHEive
Sony Supcrscope tape recorders,

maost

Other tupe recorders in the
remari.able Sony fine include
the dual track bantam at
$99.50, the Stcrecorder 300, a
complete portable stereo port-
able stereo system at only
$399.50. and the 262.5L
parallel and sound-on-sonnd
recorder «t $199.50. m For lit-
eratire or nearest dealer,
write: Superscope, Inc., Dept,
M, Sun Valley, Calif.

SUPERSCOPE M R

JENSENIS THRIFTY 4-SPEAKER

.. CHOICE OF ECONOMICAL

R ——
SOINTY
.
YOUR
“BEST BUY”
18] ILEL SYSTEA
SPEAKERS

Whan you consider the purchase of & high fidelity

speaker sy be sure you look into the tremendous

value of the Jensen TF-3. You can pay much more for some
other recommended compact speakers . . . we honestly think
you'll like the new Jensen TF-3 better. Hear it and compare . . .
be your own judge and decide which | the best buy for you.
Compare this 4 speaker 3-way systam with its low distortion
FLEXAIR* woofer . . . Its two midrang, 0 smooth

and tree from coloration . , . and the s tional new
SONO-DOME* Ultra-Tweeter which goes into action only
above 10,000 cycles! There's & choice of genulne oiled Walnut
cablinetry or the unfinished gum hardwood for palnting,
stalning or building-In. Use & palr for an amazingly
economical outstanding stereo speaker system.

MANUFACTURING COMPANY
8501 S. Laramie Avenue, Chicago 38, tilmois

%

/ Divigion of The Muter Co. /

76

In Genuine Ciled Wainut.
Unfinished Gum Hardwood. ..

UNFINISHED OR GENUINE
QILED WALNUT CABINETRY

4&SPEAKER
-Way system
. 508 58
ST .50

“TW
WA Canafag Rentepw Bipctric Co . L1g., Toranto

1A Mouleq: Unperadl Da Mesgo, 5. A Mysiga O F
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| able as a 28-watt stereo console. This
model includes the AJ-10 tuner, the SA-

2 amplifier, the AD-50A changer with
| the G-E VR-227 sterco cartridge, and
ttwo  Model US-3 coaxial speakers

' mounted in a pair of Al-30 speaker en-
closures.

Either console is availabie completely
assembled. or with the cabinets as-
sembled and finished and the equipment
in kit form. Cabinets may be ordered

| finished in walnut or mahogan

WIRELESS MICROPHONE

Veuw Electronics Corp., 10781 N.
Highway 9, Cupertine. California has
introdueed a new wireless microphone
that is claimed to surmount the prob-
lems encountered with this tvpe of unit,
such as weight, bulk, low fidelity, noise.
and “dead spots” in radiation pattern.

Weighing 7'4 ounces. the 5-inch long
device may be worn around the neck.
According to the manulactwrer. it ac-
tually is a self-contained miniatwre FM
broadeast station. including transistors
and battery. The neck strap that sup-
ports il serves as an antenna element,

ORGAN IN KIT FORM
Electronic Ovgan Aits, Artisan Hall,
4949 York Blvd.. Los Angeles 42, Calil.
ftas announced
what it terms
the world's first
three - manual
home organ kit.
Known as the
“"Regal.” it hrings
1o 21 the number
of "Artisan™ mod-
els offered by the
company in “do-
it-vourself"” kit
form. The new organ contains 64 stops
and couplers. 61-noie manuals. and 32-
note pedal board. The console is only
29 inches in depth.
According to the manufacturer. ac-
companyving building instructions are so
|simplc that even non-technieal persons
can build this instrument. The company
also points out that kits seldom are sold
for the commplete organ at one time.
There are many component units and
| the builder can purchase one of these
component kits at a time and proceed
as his time and budget allow. For de-
tails, write direct to the manufacturer.

STEREO RECEIVER
Fisher Rudio Corp.. 21-21 44th Drive,
Long Island City 1, N.Y. has begun pro-

FN-AM

of a

| duetion new slerco re-
ceiver.
Designated as the 500-S, it includes a

sensitive M tuner, a high-quality AN
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tuner, and a dual-channel amplifier with |
controls. Music power rating is listed as
45 watts. The amplifier has thirtcen in-
puts and five outputs, including a “cen-
ter channel” output for a composite ste-
reo signal.
NEW STEREO AMPLIFIERS

Electronic Instrunment Corp., Inc.,
(EICO), 33-00 Northern Blvd., Long
Island City 1, N.Y. has announced two
new integrated sterco amplifiers. Both
models—the T0-watt ST70 and the 40

watt ST40—[ecature the company's new
high styling and are available in kit
form or as [actory-wired units.

Both amplifiers are built to handle |
any stereo program source. Controls in- |
tape

clude: seclector switeh. monitor |

@@ @@

switch. separate level and balance con-
trols, balance check switeh, seratch and |
rumble filters, loudness/level switch,
and full individual feedback-type bass
and treble tone controls for each chan- |
nel. The ST70 has, additionally, a tape|
speed equalizer and speaker phase-re- |
versal switch,

Power amplifiers in the ST70 use
cathade-coupled. phase-inverter circui-
try. preceded by a direct-coupled voltage
amplifier. Response is given as + % db,
10 to 50,000 cps. Power amplifiers of the
ST40 are based on Williamson-type cir-
cuits. Response is = 14 db, 12-25,000 eps.

AUDIO CATALOGUES
TAPE HEAD GUIDE
Robins Industries Corp., Flushing 54,
N. Y. has issucd a revised version ol its
16-page “Tape Recording Head Refer-
ence Guide."” which includes information
for repair, upgrade, or conversion to
stereo of up to 83 per-cent of all tape |
recorders. Price is 30 cents,
SPEAKER SYSTEMS
R.T. Buzal Sales Co., Darien, Conn.
is offering. free. its new catalogue of
high-fidelity loudspeaker systems. The
8-page illustrated booklet describes 1h|q
(ompdn\ 's drivers, networks, (,ahmcl%
and “‘unitized” sierco specaker systems.

LEONARD CATALOGUE

Leonard Radio, Inc.. 69 Cortland St.
N. Y. 7. N. Y. is offering its "Stereco
Guide for 1961." a 1R80-page eatalogue |
giving comprehensive product informa-
tion and price data on a wide variety of
stereo, hi-fi. and other audio equipment.

Copics are free on request.

AIREX CATALOGUE
Airer Radio Corp.. 64 Cortlandt St.,
N.Y.17, N. Y. has issued its ''1961 Sterco
Hi-Fi Guide.” a 100-page book which
confains product data ancd prices on a
wide varicty of audio components and
accessories. Copics are [ree. —Bo-
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> EARN MORE MONEY
> BUILD A BETTER FUTURE

NOW you can learn 2-way radio
servicing at home from Motorola

NOW, for the first time, a home
study course devoted exclusively to
2-way FM radio servicing.

The MOTOROLA TRAINING
INSTITUTE trains you for a pro-
fessional career with unlimited
potential. The booming 2-way radio
market should triple in the next 10
years. Qualified servicemen are
urgently needed!

The Motorola Training Institute
course covers everything in 2-way
radio from basic principles to sys-
tem analysis and troubleshooting the
latest transistorized equipment.

Course Includes:

® 38 STUDY LESSONS WITH COMPLETE
SECTION ON TRANSISTORS

® 9 UP-TO-DATE TEXTS

o MORE THAN 20 TECHNICAL ARTICLES

HERE'S WHAT STUDENTS SAY
ABOUT THE MOTOROLA
TRAINING INSTITUTE COURSE

“The section on transistors alone is
more than worth the price of the
full course.” (K. F.—Illinois)

“Although I have an FCC license
and some experience as a technician,
I did not have a good working
knowledge of the squelch circuit.
Now, through my Motorola Train-
ing Institute training, I am able to
do a decent troubleshooting job.”
(P. C.—Indiana)

“Personally, I think any techni-
cian that does not sign up for this
course is missing a good opportunity
to ease his servicing problems.”
(N. V.—New Jersey)

Write Today for
Complete Information

NO OBLIGATION AND
NO SALESMAN WILL CALL

www americanradiohistorvy com

NEW TECHNICIANS: Learn in just a few months what
could take years. Course prepared by experienced faculty
and highly skilled technicians. Easy-to-grasp lessons—
reference libeacy—individualized instruction,

TV-RADIO SERVICE MANAGERS: Here's a great prowth
opportunity for you and your technicians, The Motorola
Teaining institule home study course teaches your tech-
micians the right way to do 2-way radio servicing and enables
you to expand your range of services,

EXPERIENCED TECHNICIANS: Learn advanced serv-
icing techniques and technological improvements. Get new
information and know how on all the new transisterized
equipment. An excellent “brush-up™ course.

MOTOROLA
TRAINING INSTITUTE
| 4501 Augusta Blvd., Chicago 51, IIl. |

] Please send me complete information on |
| the MOTOROLA TRAINING INSTITUTE |

| No. A-166. |

I please printh I

:NAME B :

| ADDRESS._ i

| cITY. _ 7oNE__STATE__ I

L ——————————————— _J
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’ - 83 YX 929. Stereo Tape Record-Play Preamp Kit. $79.95 (less case)

One of the many great Knight-Kit stereo component kits. Professional
quality; superb performance with virtually any 3-head tape transport;
separate dual-channel recording and playback preamps; permits tape
monitoring, sound-on-sound and echo effects. Packed with quality
features for every possible stereo and monaphonic function...

e —— : ™

83 YX 928. FM-AM Hi-Fi Tuner Kit. $49.95

1 knight

these and 59

A PRODUCT

Typical Knight-Kit hi-fi value—in ble at the price. I t b 'Id
With AFC, wuned RF stage on FM, multiplex jack. a pleasure 1o pulid...

Straight FM tuner kit also available at $38.95. For deluxe
Stereo FM-AM and FM tuner kits, see the Allied catalog...

83 YX 927. 20-Watt Stereo Hi-Fi Amplifier Kit. $39.95
Biggest bargain in quality Stereo hi-fi. Has special cluich-type
dual-concentric leve! control; simplified control facilities; DC preamp
filaments. Similarly styled 32-Watt Stereo Amplifier Kit with
full frequency center channel available at a low, fow $59.95...

The most satisfying do-it-yourself
experience awaits you when you build a
Knight-Kit! You'll marvel at the sheer ease
of assembly, absolutely assured by
exclusive ‘'show-how' manuals, wall-sized
picture diagrams, step-by-step
do-and-check instructions, pre-cut wire,
"'visi-packed" parts and an engineering
perfection that eliminates guesswork.
You'll get perfect results. You'll enjoy with
pride a true custom-built electronic
product, professionaliy engineered and
styled —the best you can own. And to top
off your pleasure, you'll save substantially
at the unbeatable Knight-Kit price...

83 YU 934. Deluxe 70-Wait Stereo Hi-Fi Amplifier Kit. $119.95

Super-power to drive any of
today's speakers, a do-it-your-
self stereo masterpiece, featur-
ing: special "'blend' control;
full-range center channel; tape-

aricanradiohictory com

source monitor; dual phasing
switches; Stereo paralleling
switch. For deluxe 40-watt
Stereo amplifier at onty $76.95,
and 60-watt Stereo amplifier,
see the Allied catalog...

r
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other money-saving

Kils

OF ALLIED RADIO

and you own the best

money back guarantee

Every Knight-Kit is unconditionally
guaranteed to meet our published
specifications for performance or
your purchase price is refunded in
full,

only *2 down

It's easy to buy any Knight-Kit:
only $2 down on orders up to $50;
$5 down up to $200; $10 down
over$200—upto24 monthstopay.

Featined

IN THIS VALUE-PACKED 1961
444-PAGE ALLIED CATALOG

Send coupon today forthe 1961 Allied electronics
catalog (the world's biggest), featuring the com-
plete Knight-Kit line. See the best in electronic
kits—save on everything in Electronics. Send for

your FREE copy now!

sold exclusively by

ALLIED RADIO Name

pioneer in electronic kit development

our 40th year

83 YX 712-2. Superhet
Citizen’s Band

’U

S

B DNOIND NG

1
| ALLIGD RAD 10 others, described in de-

also available

Transceiver Kit. “-__,...-‘-A'—"“"""’— Dual-conversion for highest
$79.95 sensitivity and selectivity; crystal-controlled operation on any
2 channels, plus manual tuning. Another Knight-Kit
Citizen's Band Transceiver is available at an amazing low
$39.95—see the Allied catalog for full details. ..

83 YX 258. 4-Band ‘‘Span Master''® Receiver Kit. $25.95

Fabulous performer for world-wide reception;
thrilling shortwave adventures, plus fine Broadcast;

band-switching, 540 KC to 30 MC; with cabinet.
For additional receiver kits, radio-intercom, clock-radio,
transistor radios, intercom systems, electronic labs

and other great hohhyist Knight-Kits, see

High sensitivity general-
purpose VTVM; 11 meg
input resistance; bal-
i . anced-bridge circuit; 4%”
elect ronics meter. One of many fine
i instrument kits including
’1?6:’ 5" scopes, AC VTVM,

sy L2 tube checkers, signal

.,/-: r tracer, audio generator,

sweep generator, and

‘AMLIED

DG nrre— | —— . 4 S © g

tailin the Allied catalog. ..

ALLIED RADIO, Dept. 10-C1
100 N. Western Ave., Chicago 80, II].

[] Send Free 1961 Allied Catalog No. 200

in Canada

83 Y 125. Electronic VTVM Kit. $25.75

the Allied catalog...

2

PLEASE PRINT

Address

é?‘ﬁ_[ﬂ“;;: — City Zone

State

wwWwW americantadiohistorvy com
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ACRO

SOUNDINGS

THE DURABLE AMPLIFIER

An embarrassingly long time ago, Acro
Products announced a new super-quality
stereo amplifier for the perfectionist. This
announcement was greeted by yawns and
ho-hums from the perfectionist who al-
ready owned a super-quality stereo am-
plifier that suited him just fine. It helped
heat his home in winter, and it hurned up
a sct of output tubes every six months,
but by Golly it sounded good when the
tubes were new.

WE WERE IMPRESSED WITH THIS REASON-.
ING, There are already several excellent
amplifiers available—amplifiers with un-
mceasurahle distortion, rock-solid stability
and so on. But one respect in which they
do differ is the length of time they stay
that way. Far too many of them get their
high power and low distortion by driving
their output tubes right up to the limit
of their ratings, So they work fine for a
few months, and then start to lose power
and gain distortion as their tubes wear out,

$0, WE DECIDED TO DELAY PRODUCTION
OF OUR STEREO 120 amplifier while wo
inveslngnlcd‘n new European output tube
with a high output rating (in Ultra-
Linear operation), Since all we needed
wag 60 watts eontinuous per channel, we
could run the tubes far below their maxi-
mum ratings, to give what is probably the
most durable, dependable, high-powered
stereo amplifier that has ever been built.

We're aware that the production delay
has cost us some sales. But we also know
that buyers who appreciate the kind of
dependability that we're building into the
new Sterco 120 amplifier will bear with
us a while longer until we get it into
production,

ACRO PRODUCTS CO.
410 Shurs Lane, Phila. 28, Pa.

A.D.

SLUMLEIN-

Father of Modern Stereo

By PATRICK HALLIDAY

One of electronics’ most
brilliant circuit engineers,
he devised and pressed the
first single-groove stereo
disc and proposed present
45/45 stereo recording.

over war-scarred Britain a four-en-

gined Halifax bomber is returning
firom an electronics testing tlight for the
newly developed HZ2S radar bombing
aid. Aboard are the Royal Air Force
crew and a team of research scientists
known as “boflins” to the British serv-
icemen. Buit all is not well. The engines
are giving trouble: the aiverall is losing
height. Soon the pilot has no choice but
to attempt a crash landing. A field loons
up . . . the sudden sharp splintering mnmo-
ment of impact, lollowed iminediately
by deadly flanmwes. There are no surviv-
ors.

So died Alan Dower Blumlein, one of
electronics’” most brilliant eircuit engi-
neers-a still largely unacknowledged
genius. An engineer who in his twenties
evolved the lirst compleie theory of two-
channel sterco using loudspealkers.
solved the complex sum and difference
mathematical relationship. devised anc
pressed the first single-groove stereco
dises: but who was to die so tragically
more than 135 years belore his stereo
system blossomed into world-wide use.

In 1929 Alan Blumlein was a 23-year-
old rescarch engineer with the British
Columbia recording company (which
was shortly to become part of the large
Electric and Music Induslries conecern).
He became interested in the problem of

THE DATE is June 7. 1942, In the sk;

! practical stereo and soon realized that

for two-channel reproduction over loud-
speakers—a problem that differed fun-
damentally from the earlier experi-
mental svstems using headphones --it
was necessary 1o convert the outputs of
two spiaced microphones into two differ-
ent outputs having the correct ampli-
tude ditfferences before feeding them to
the speakers. Blumlein believed that
the main factor in locating a source of
sound was the difference in the time of
arrival of the sound at the two cars at
low [requencies and in intensity differ-
ences atl higher frequencies. He there-
fore devised means of converting phase
differences in the microphone outputs
into amplitude differences -the basis of
modern two-channel stereo systems.
To carry the two channels in a single
groove he developed the complex lateral
and vertieal cutting, proposed by carlier

wwWwW americanradiohistorvy com
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Alan Dower Blymlein, 1904-1942

workers, and also showed that the cut-
ting plane could be turned thirough 45
dearees to form the now universally
adopted 45/45 system. Stereo cutting
heads ancd pickups were developed and
a number of dises successiully cut. In
1931 Blumlein filed his historie stereo
patent application, the 22-page speceifi-
cation listing 70 claims. He was granted
British Patent No. 394,325 covering 1wo-
channel stereo for dise recording and
for motion pictures—a patent which
lapsed belore commercial use was made
of his systen.

Some of his original stereco records,
pressed almost thirty vears ago. are stitl
in existence. When played on modern
stereo equipiment. they show surpris-
inglv good chiannel separation and fre-
quency range. Not so good. judged by
modern standards, was his moving-coil
stereo pickup with 1wo coils fixed to a
hollow aluminum cotl held horizontally
by a thin diaphragm. The substantial
magnet and pole pieces resulted in a
heavy unit with an upper cut-off around
4000 cps.

The restricted audio range of this
pickup and the high surface noise of the
shellac pressings played with the then-
current steel needles impaired the ster-
co illusion, and this eontributed to the
reasons why these discs were never mar-
keted. Blumlein recognized the limita-
tions of shellac as a pressing material
and in his patent claim clearly foresaw
the need to develop a new material ol
the cellulose acetate type and the use
of a sapphire stylus.

But soon, alrthough some work con-
tinued on stereo for motion pictures, the
idea of stereo records was pigeon-holed.
Not until 1955 was his stereo recording
svstem put in practice, lirst for EM/I

ELECTRONICS WORLD
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AMATEURS —
Complete data on International’s all
transistor subassemblies; 6 and 2
meter transmitting and receiving gear,

crystal controlled converters for 75,

BUYING GUIDE FOR 40, 20, 15 and 10 meters.
CITIZEN LICENSEES —

PRECISION RADIO CRYSTALS . . .
International transceivers, accessories
AND QUALITY ELECTRONIC EQUIPMENT. and antennas for dependable 2-Way

e COMMERCIAL CRYSTALS @ AMATEUR AND I St L oty E5g Hieint
tional's kit for constructing your own
CITIZENS BAND CRYSTALS @ AUTO e N

RADIO CONVERTERS e OSCILLATORS e FREQUENCY T T

ALIGNMENT EQUIPMENT ® TRANSMITTERS

Printed circuit oscillators, R¥F con-
& MODULATORS ® POWER SUPPLIES verters, IF units. audio units, tran-
® TRANSISTOR SUBASSEMBLIES ® CITIZENS sistor subassemblies, crystals and

‘rystal )
BAND TRANSCEIVERS ® CITIZENS crystal ovens

BAND ANTENNAS/ACCESSORIES Mail today for your FREE Catalog!

Specialists in precision radio crystals, Citizens 2-Way radio
equipment, and quality electronic products.

0002080080 0000000 0000000000000 00000R0O0EERONDEOOORLOELT ML

International Crystal Mfg. Co., Inc.
18 North Lee, Oklahoma City, Okla.
Send Free 1961 International Catalog

Name

Address

18 NORTH LEE o OKLAHOMA CITY, OKLA.

City Zone State_

0000000000000+ 00020 000000 n

ed0etstoesnonesececececene

000000008000 00000000000CEITOG0C0L0ONORTOBOGIONTOORRROOTS
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BEST a GONTACT SPRAYS

As reported by independent product-testing laboratory

Triple-action Contact Shield cleans, lubri-
,\,’\’ f\f\ﬂml cates, and protects electrical controls and
I fV switches in seconds. Most effective, safest
product of its kind as proved by laboratory

tests.
[Eﬂ””fl M‘S’Eﬂ works wonders in sight and sound i Ellenville, New York

The newest Transistorized intercom
:l N I E IRD in the Guardian Series

A completely portable, wireless unit that plugs into any A.C.
circuit for instant communication. So Ilght—lt weighs just
o 1% lbs. Builtin squelch circuit minimizes interference,
Instantaneous 24 hour operation. Yolume control. Unlimited
station capacity. At home it's mother’s helper. In offices it’s
D a tireless liaison for busy business-executives. Smooth con-
temporary style complements every decor. Smart Desert

Sand finish. Write us for name of nearest supplier.

WEBSTER PRODUCTOMATIC CORPORATION

MANUFACTURERS OF ELECTRONIC EQUIPMENT, ROCHESTER 21, N.Y,
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[ “Stercosonic” tape recordings and soon
|.'1l'101'\\'u|‘(|s for the modern stereo disce,

With stereo shelved, Blumlein did not
remain idle. He was a man who quickly
transfornted every project he touched.
In 17 working years. until his death at
the age of thirty eight, 132 patents were
granted to him solely or in eollabora-
tion with other engincers-—an average,
as writer Marcus Scroggic has pointed
out, of one every 46 days, His circuit
developments in instrumentation, re-
cording, slot antennas, television, and
radar were often so far in advance of his
time that even now it is eclaimed that
many ol the eircuits which he evohved
are still not being fuliy exploited.

But some of his work now affects mil-
lions of homes. He pionecered the “ultra-
lincar” sereen feedback amplifier as a
method of reducing plate impedance
although not apparently as an aid to
high-fidelity amplification. He devised
the Mrequency-seleetive feedback meth-
L od of linearizing vertical deflection am-
plifiers in television receivers. He helped
determine the waveform for the workl's
first high-definition television service
which opened in London in 1936. He
made important advances in television
camera design. But some consider his
greatest single contribution to television
was the part he played in the develop-
ment of fivhack high-voltage systems.

At a National Televigion Convention
in London a few years ago, the German
engincer Dr. R. Urtel spoke warmly of
this work: “Among his inventions-— -the
scope and value of which become in-
creasingly  apparent- there is one of
special importance, I refer to the gen-
eration of the saw-tooth circuits with
a resonant flyback, Furthermore the
second essential ingredient of this type
of cireuit was found by Blumlein to-
gether with E. L. C, White -the method
ol using the recovered energy for boost-
ing plate voltage. After the war, the
ideas of Blumlein found their way across
the Atlantie and were incorporated in
ntitlions of television receivers, if not in
the original form. at least basically.”

Such was the quality of Blumlein, cir-
cuit engineer and inventor. What of the
man? His hobbies f{lying, astronomy.
ntusic, and the theater. The author
spolke recently to his former colleague

H. A. M. Clark of EJMI. one of DBri-
tain’s  foremost recording  engineers.
“Alan Blumlein,” he said, “was a perfee-
tionist in everyvthing. No detail was too
small to escape his attention and inter-
est. Even when building prototype pieces
ol equipment. he woeuld take the great-
st care to see that his soldering was of
the highest possible standard.” The
mark of a genius, it is said, is an infinite
capacity for taking pains.

Blumlein consiantly reached for the
stars. In his brief working life he
achieved more than a whole tcam ol
modern research engineers could rea-
sonably hope for. But he lived to sce
only a small portion of his fundamental
discoveries in full use. In his lifetime
his stereo work was applied in practice
for only one purpose -the design of air-
eraft sound locators for a war which

| was to cause his death. {30
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Courses in Radio and

Electronic Fundamentals -

TV Servicing - Color TV -
Electronics for
Automation -
Transistors

SEND FOR THIS FREE
64 PAGE BOOK TODAY!I

Check Home Study!

RCA Institutes Home Study School
offers a complete program of inte-
grated courses for beginners and ad-
vanced students . . . all designed to
prepare you for a rewarding career
in the rapidly expanding world of
electronics. Practical work with your
very first lesson. And you get top
recognition as an RCA Institutes
graduate!

CANADIANS — take advantage of
these same RCA courses at no addi-
tional cost. No postage, no customs,
no delay. Send coupon to:

RCA Victor Company, Ltd., 5581
Royalmount Ave., Montreal 9, Que.

i
|
|
|
1
1
|
|
!
|
:
|
|
|
|
!
!
|
I

CUT OUT AND MAIL THIS POSTAGE-FREE CARD TODAY!

RCA INSTITUTES, INC., DEPT. EW-31
350 W. Fourth St. * New York 14, N.Y.

Please rush me your FREE illustrated 64-page book describing
your electronic training programs. No obligation. No salesman

will call.
[ L.A. Resident School

[0 Home Study Book [OJ Resident School Book

Name ___Age
Address
City Zone State

Korean Vets: Enter Discharge Date

www americanradiohisetorv com
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HOME STUDY SCHOOL
’

RCA TRAINING CAN BE
THE SMARTEST INVEST-
MENT YOU EVER MAKE

With RCA Institutes Home Study training you
set your own pace in keeping with your own abil-
ity, finances and time. You get prime quality
equipment as a regular part of the course... and
you never have to take apart one piece to build
another. Perhaps most important, RCA'’s liberal
Pay-As-You-Learn Plan is the most economical
home study method because you pay only for les-
sons as you order them ...one study group at a
time! If you drop out at any time, for any reason,
you do not owe RCA one penny! No other obliga-
tions! No monthly installment payments!
Lice;nsed by New York State Education Depart-
ment.

RESIDENT SCHOOL

START YOUR CAREER
IN ELECTRONICS NOW
AT RCA INSTITUTES in
Los Angeles-NewYork City

Course

Qualifications

Length of
Course

Advanced Electronic
Technology (T-3)

High School grad, with
Algebra, Physics
or Science

Day 24 yrs.
Eve. 634 yrs.

TV and General
Electronics (V-7)

2 yrs. High School,
with Algebra, Physics
or Science

Day 1v2 yrs.
Eve. 4Va yrs.

Radio & TV
Servicing (v-3)

2 yrs. High School

Day 9 mos.
Eve. 2% yrs.

Transistors

¥-3 or equivalent

Eve. 3 mos.

Electronic
Drafting (V-9)

2 yrs. High School,
with Algebra, Physics
or Science

Eve. Basic: 1 yr.
Advanced: 2 yrs,

Color TV

V-3 or equivalent

Day 3 mos.
Eve. 3 mos.

Audio-Hi Fidelity

V-3 or equivalent

Eve. 3 mos.

Video Tape

V-3 or equivalent

Eve. 3 mos.

Technical
Writing (v-10)

V-3 or equivalent

Eve. 3-18 mos.

Computer
Programming

High School grad.

Day 6 weeks
Eve. 24 weeks
Sat. 30 weeks

Radio Code (V-4)

8th Grade

Eve. as desired

Preparatory Math &
Physics (P-0)

1 yr. High School

Day 3 mos.

First Class

Preparatory
Mathematics (P-OA)

1 yr. High School

RCA Institutes is one of
the largest technical

institutes in the United
States devoted exclu-
sively to electronics. Co-
educational Day and
Evening classes. Free

Eve. 3 mos.

Permit No. 10662

New York, N. Y. Placement Service. Ap-

plications now being
accepted.

1
!
I
f
l
1
|
: SEND FOR THIS FREE ILLUSTRATED BOOK
|
|
|
|
|
|
|
i
|
I

TODAY. Fill in the other side of the postage-
free card and check Resident School.

RCA INSTITUTES, INC. A Service of Radio Cor-

poration of America * 350 W. 4th St., New York
14, N.Y. « 610 S. Main St., Los Angeles 14, Calif.

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in U. S.

Postage will be paid by—
RCA INSTITUTES, INC., perr. ew-31

®

350 West Fourth Street

New York 14, N. Y.
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Dual 35-watt Amplifier

(Continucd from page 32)

direct as it is possible to make them.

2. Twist filament leads and keep them |
close to the chassis. Start out by wiring
up the filament. switch, and power-
supply circuits. Proceed with “B--"" cir-
cuits and next the signal circuits. Add
the coupling capacitors last.

3. Makc sure that the power-output

placement of these leads will result in

| .
transformer is correctly connected to : ,
the plates of the output tubes. Incorrect —

oscillation of the amplificr. This can be
curcd by reversing the connections of
the output transformer to the plates of
the output tubces.

4, No high-frequency oscillation was
experienced in this amplifier. In case
such an oscillation occurs, grid, screen,
and plate blocking resistors, connccted
close to the pins of the output tubes, will
stop this. The same remedy must be ap-
plied in case parasitic oscillations are
experienced.

In conclusion, it may be observed that
the stereo amplificr described here will
be an extremely rewarding project for
the home builder, In addition, all of the
componcnts used are standard and read-
ily available. The performance data in- |
dicates that this amplifier can be used in
the best hi-fi systems without apology.

OPERATING SUGGESTIONS

1. After the amplifier is completed, plug
in all the tubes except the GZ34's and
apply line voltuge to the amplifier.
Adjust bias voltaye (R.. R.) dcross
C...C.. to approximautely -18 rolis.

CPlug in both the GZ3)'s and «llow «
fero seconds for the NAI's to gloiwr.
Then adjust bius (R... R.) and d.c.
balunce (R.. R..}) for .9 roll across
the cathode resistors (R . R .uand R ..
R .} of the 7591's.

3. Apply « small cqudio signal (1000 eps)
to the input und adjust R... R. for «.c.
balance at tests points J.. J.. J.. J
using high-impedance-type v.t.r.n, lf‘
a v.oom. is used. do not cheek for a.c. |
balance at these test points but, in-
stead. use test points J,, J., J;, J.. |

. In case the ontput tibes are ertrenie-
ly unbalanced so that the adjustment |
range of balancing pot R.. (or R..) is|
insufficient, R. (or R.) wmay be |
changed to 10.000 ohtms. R and R |
(or R. and R ) should then be
changed to 100,000 ohms.

. The amplifier is vcry sensitive as it re-
quires less than 5 volt to drire it to
the full output of 35 1watls. It muy be
more conrenient to use a good-quality
500.000-ohm potentiomeler. such s
the Ohmite CU-5041, in pluace of R,
(R.).

G. The d.c. vollupes wnder “no-signul™
condition are giren at varions poinls
on the circuit diagram us a guide to
proper operating conditions, If, due to
high line voltage. the voltuges across
C.. and C.. erceed 490 volts. higher
valiwes of R and R.. may be used in
order to increuase rolituye drop across
them. 0 |

N

N

[
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It’s
- Sonotone Ceramaic ‘‘Velocitone™

the new i §

No stereo cartridge—not even the finest
magnetic in the world—outperforms it!

Lasten!.

Listen!.

Listen!.
Lasten!.
Listen!,

Listen!

ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y., DEPT. C}-31
IN CANADA, CONTACT ATLAS RADIO CORP,, LTO.. TORONTD

LEADING MAKERS OF CARTRIDGES -

with your own magnetic...or with any magnetic you can buy
today—at any price. Then replace it directly in your component
system with Sonotone’s new “VELOCITONE™ STEREO CERAMIC
CARTRIDGE ASSEMBLY. Listen again! We challenge you to tell
the difference. Experts have tried...in dozens of A-B listening
tests. And, in every single one, Sonotone’s “VELOCITONE’’ per-
formed as well as or better than the world’s best magnetic.

perfectly flat response in the extreme highs and lows (better
than many of the largest-selling magnetics}.

excellent channel separation—sharp, crisp definition.
highest compliance —considerably superior tracking ability.

absolutely no magnetic hum —quick, easy, direct attachment
to any magnetic inputs.

remarkable performance characteristics unexcelled anywhere,
{Write Sonotone Corporation for specifications.)

Now listen to the price. Only $23.50...about one-half the price
of a good stereo magnetic cartridge. Yet Sonotone’s
“YELOCITONE" stereo ceramic car-
tridge system cannot be outper-
formed by any magnetic—regardless
of price.

Sonotone:

fem o

SPEAKERS * TAPE HEADS

ELECTRONIC TUBES -

MIKES * BATTERIES
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At TARALA| L

~Your Prorrs can 2 0

FROM THE

= CITIZENS BAND

transmitters .

YOURSELF NOW FOR THIS

Reliable . . . since 1938!
LAMPKIN 105-B MICROMETER FREQUENCY

METER is a natural for CB work. S

up.

Right now . . . Citizens Band occupancy totals more than 200.000
- . the growth rate is over 8,000 installations per
&4 month! Only properly licensed and equipped servicemen can
make frequency adjustments on these transmitters. PREPARE

To learn more, use coupon helow.

mall . ..
portable, and rugged. Range 0.1 to 175 MC and
Guaranteed accuracy of 0.0025% is ample
for CB. Calibration readings supplied free on
request for all 23 Class D channels. Immediate
delivery. Price only $260.00 net. Get one for

om
BOOM

BUSINESS IN YOUR AREA!

Citizens Band radio (CB) is just one part of booming
mobile radio, There are over TWO MILLION other
mobile radios . . . industrial and public-safety . . .
each needs regular maintenance . . . often arranged
on a contract basis. There is little competition in
this work and it assures year-round income. Your
free copy of “"HOW TO MAKE MONEY IN MOBILE-
RADIQ MAINTENANCE" will show you how to start!

MAIL COUPOMN
TODAY!

0

yourself . . . or have your CB club buy one! o
) -
NEW: THE PPM METER, an accessory for the || [, o~~~ —— ——~=—" -'|
Type 105-B. New split-channe! regulations re- Irl“MPK'N LABORATORIES, INC. |
quire increasing numbers of Safety and Special MFM Division, Bradenton, Florida |
Service (not CB) transmitters to be within At no obligation to me, pl
, please send free
?ﬂ?ggﬁ::’ n‘;’.f g:q“l'ag”s ‘?’;“‘0 6’651;'?2'“;': booklet and informotion on Lampkin 1
than ample. Price $147.00. net. meters. I
Name. I
I.ﬁ.HPHlH MFH DIVISION Addre :
State.
B LABORATORIES, INC. BTN, Fr el
WHO NEEDS
M“.E_SOF W|RE P SAY YOU SAW IT IN
[ ]
GET ELECTRONICS wonLo

HOME ELECTRICITY

IN CAR, BOAT,
PLANE, with a

{eado

CONVERTER

Change battery current to
110 voit, 60 cycle A.C.

No Installation—Just plug into
cigarette lighter of car, truck,
or boat, and it’s ready to go!
Operate tape record-
ers, electric shavers,
dictation machines,
record players, small
electric tools, port-
able TV, and testing
equipment,

Models from 15
to 200 waits,

priced as low as *] 2925

¥ Elacirgaly Paris Decier or Jobher

COMPAN

% & MFRS. OF ELECTROWIC EOWIFMENT £ 147
1058 RAYMOND AVE., ST. PAUL 8. MINNESOTA
In Canada: ATLAS RADIO CORP. LTD.—Toronto, Ont.
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SAMPLE
LESSON _

Tester Furnished—No Extre Choege. Fix toasters. irons,
fans. other eleetric appliances for friends and neighbors, Make
money in spare time of bgild your own [ull time husiness.
SAVE cash by repairing your own appliances, Enjoy the
security of a skill to fall Dack on during slack periods, sea-
sonal iayoffs, when you fetire. NR1 will train vou at home.

[ Natlonal Radie lnstitute, Dept. EC1, Wash. 16, D.
Please send me Electrical Appitance sample lesson and
lcatalog FREE (No Salesman Will Call).

i
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Within the Industry

(Continued from puge 24)

Laboratories’ scientist will receive the
“Founders Award 1961" for outstanding
service to the IRE and the radio engi-
neering profession. Ernst A. Guillemin,
Webster Professor of Electrical Engi-
ncering at MIT, will receive the "“Medal
of Honor 1961" for his outstanding sci-
entific and engineering achievements,

The Liebmann Memorial Prize will go
to Leo Esaki; the Thompson Memorial
Prize has been awarded to Eiichi Goto;
Diamond Memorial Prize to Helmut L.
Brueckmann; W. R. G. Baker Prize to
Manfred Clynes; Zworykin Prize to Pe-
ter C. Goldmark; and Morlock Memorial
Prize in Bio-Medical Electronics to Brit-
ton Chance.

The awards will he made at the ban-
quet to be held March 22nd in connection
with the 1961 IRE International Con-
vention in New York.
ROBERT G, DAVIS has been named director
of operations for the Radio Shack Cor-
poration. In this
post, he will direct
and co-ordinate the
company’s DBoston
headquarters. their
five retail outlets,
and their four indus-
trial electronic dis-
tribution centers.

Mr. Davis left

Montgomery-Ward's mail-order depart-
ment in Chicago as assistant operations
manager to join the Radio Shuck staff,
He is a Colorado State College graduate
and has done graduate work in business
administration at the University of Col-
oraco.
DR. L, V. BERKNER, president of Associated
Universities, Inc., has been clected 1961
president of the Institute of Radio En-
gincers., Serving as North American
vice-president is J. F. Byrne, manager
of Motorole’'s Research Laboratory in
Riverside, California while Dr. Franz
Ollendorff. research professor at the
Israel Institute of Technology in Haifa
will serve as vice-president for areas
outside of North America.

Delegates-at-large and directors-at-
large who will serve from 1961-1963 are
Dr. E. Finley Carter, president of Stan-
ford Research Institute and Dr. L. C.
Van Atta of the U.S. Department of De-
fense.

o w =

U.S. DEPARTMENT OF COMMERCE's Elcc-
tronics Division has reported that the
shipments of ¢lectronic components con-
tinued at first quarter levels during the
second guarter of 1960.

A decline in shipments of receiving
tubes, transistors, capacitors, and con-
nectors was counterbatanced by in-
creased shipments of diodes and recti-
fiers. power and special purpose tubes,
TV picture tubes, transformers, and
quartz crystals. Shipments of other com-
ponents continued at first-quarter lev-
els. -

ELECTRONICS WORLD
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Universal Replacement Parts Kit
MODEL 31T 3890

Popular Standard Coil field replacement parts used extensively by serv-
icemen for STANDARD tuners manufactured from 1947-1956.

I} “]F‘m' ld
universal repiacemelgl =
parts kit [E

J

MODEL 39T 389D . v oot s soves oo o

shop and field use to be used in conjunction with Section Il of the STANDARD Cross Reference Guide.
These parts make up 90% of the replacement parts most commonly used in field service.

INCLUDED ¢ Special IF alignment tool for late model STANDARD TV and
FM tuners.

F RE E * Popular special springs, detent springs and roller assembly,
detent ball assemblies, etc.

BE PREPARED. .. GET YOURS TODAY from any authorized
WCOIL distributor

» $27.99 DEALER NET

standard kollsman INDUSTRIES INC.

FORMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINOIS
March, 1961 87
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THE ONLY TAPE
FORMULATION THAT CAP-
TURES THE FULL DYNAMIC
RANGE OF MUSIC AT NO
EXTRA COST!

In the year since their introduction, Sound-
craft Tapes with FA-4 frequency adjusted
formulation have won unprecedented ac-
claim from professional and home record-
ists. The ability of these tapes to capture
more of the full dynamic range of sound
... to reproduce subtler “'highs™ with full
clarity, was instantly hailed as a major im-
provement in tape recording — and a par:
ticular boon in 4-track and slower speed
applications. Whether your equipment is
new or old — you will never enjoy its full
capabilities until you hear your first reel
of Soundcraft Tape with FA-4!

FA-3 formulation exclusive with

SOUNDCRAFT TAPES

AR

reeves SOUNDCRAFT core

Great Pasture Rd., Danbury, Conn. B Chicago: 28 E. Jackson
Bivg. Los Angeles 312 N, LaBrea f Toronto: 700 Weston Rd,
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TEREOPHONIC sound has been a
| @ commercial entity for about seven
[ vears in the case of tape and about 3

yvears in the case of disc. In this yvear of
I 1961, stereo has become a conmimon
! thing, virtually a “housechold word,” and
there is a multitude of equipmient on the
| market which all purports to reproduce
stereo sound. And yet, in spite of this,
{ when one probes a little below the sur-
face in an attempt to evaluale what
degree of ‘“stereo sophistication” the
average person has attained, it is shock-
ing to find what an abysmal lack of
knowledge exists. Of all consumer prod-
ucts in general use . .. the automohile,
TV, dishwashers, freezers, etc. . |, stereo
equipment seems the least understood
and it is likely that there is more con-
fusion and misinformation about sterco
than any other product in the home.
The situation is not exclusive with
people who are not technically oriented
. it is surprising how many “knowl-
edgeable audiophiles™ and engineers and
technicians have either a very sketchy
idea of the stereo process or are saddled
| with wrong information and obsolete
concepts. It would appear that much of
this misinformation has heen applied to
the ubiqguitous stereo consoles and port-
ables of the department-store variety
and even, to a small extent, with com-
ponent stereo. It is all very well to
blame *“commercial considerations™ f[or
the almost total disregard of channcl
separation, for example, but the [act re-
mains that a certain minimal separation
of speakers is one of the prime requi-
sites in the perception of stereo.

Also born of “commercial considera-
tions,” was the “satellite stereo” sys-
tem. It is certainly a laudable thing if
manufacturing costs can be cut on a
stereo syvstem by using lesser amounts
of material, providing no degradation of
the stereo effect is involved. And ad-
mittedly in several rare instances, where
the engineers were thoroughly conver-
sant with the stereo process, ingenious
“satellite™ systems were evolved which
wotrked quite well.

As vou probahly know, the typical
“satellite” stereo system is hased on the
concept of a single woofer centrally lo-
cated and flanked left and right by
cither tweeters or a tweeter/mid-range
combination. The single woofer is used
lnn the premise that below a certain

point bass [requencies have no direction-
ality. This crossover point has heen the
subject of considerable argument. In a
conventional monophonic speaker sys-
| tem, the bass crossover is very common-

www americanradiohistory com

AR (”’ D\ AD
(i : y
() ) (2

iy

on fape

BERT WHYTE

lv set at 800 1o 1000 cycles, or in the
case of three-way mid-range systems,
the bhass crossover has usually been
around 400 cycles. Now even at this
lower crossover, most people fatl 1o real-
ize that, in actual fact, this range is still
fairly high in the musical scale. For ex-
ample the standard pitch of "A" is 440
cyceles, while middle “C"” on the piano is
256 cycles.

It is well known that the ecar responds
most easily to the middle range fre-
quencies and thus, in many systems,
what is considered the bass speaker is
putting out quite a lot of energy in the
middle range spectrum. In any case,
rather empirically, the wooflers in many
of the “'satellite” systems have been set
for 300 to 350 cycles crossover. In the
light of some recent studies, it would
appear that this is much too high a
crossover, and thus a good eal of di-
rectional information is lost to the audi-
tor.

It now appeatrs., on the basis of new
experiments by Bell Telcphone and RCA
Princeton Laboratories. that bass di-
rectionality can be perceived as low as
100 cycles, which invalidates all but a
few of the “satellite” systems. It is per-
fectly true that on a sine-wave basis
bass frequencies are highly non-direc-
tional, for example a sustained organ
pedal note such as low “C” which is
approximately 375 cycles is largely
sinusoidal in character and is essentially
non-directional, The “satellite” boys also
put forth the argument that what we
think we hear as low-frequency direc-
tionality is, in reality, the harmonics of
the hass fundamental, and these har-
monics would be reproduced by the
higher frequency satellite speakers.

Experiments with hoth trained audi-
tors and lay listeners, showed that on
the basis of subjective listening tests
and stated preferences, a tympani or
bass drum radiating. say, 40 cycles as
a transient beat, could be aurally posi-
tioned. These same tests elicited such
information as that 20 db of channel
separation was necessary for optimum
directional effects when the auditor was
listening in an included angle of ap-
proximately 60 degrees from the base
line of the speakers.

In the case where a three-channel
master tape had been mixed down to
two channels with the central channel
as the “'ghost image” in the middle. it
appears that if the ghost central image
is to be firmly positioned in the middle,
with no apparent “wandering" to left or
right that amplitude differences in ex-

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

SHabespeare |
WONDEROD |

HIGH GAIN M
ANTENNAS

iL

Antenna features coaxial aroy wh{l I

choke stub ta isolate antanna h
vironment. Fiberglass Ornrlhpl
supports the rodiating struchare |
precipitation stotic coused by dnm ﬂur

ond snew. Supplind with RG-58/1 cs-
oxial cable and BMC or UHF plug. | |
3 DB GAIN

FOR 144-174 MC BAND |

STYLE 85 (leftl — includes boll mounl
through which cable passes
tection.

for pro.
Available in 3 ranges: 144
thru 154, 155 thru 164 ond 165 thry
174, Ovwerall length 53Y,"; for cowl
or bumper level mounting

85-1 four V44-15%
85-2 for 155165
85-3 for 145-174

mi
me 25.50
mc

STYLE 100 — Base Spring optional
for use with Style 85 onfenno
Design ollows passage of coax
through spring. 4.50

_—

STYLE 56 (right) — some ontenno o3
obove but furnished with 34-24 threaded
bose ferrule. Moy be used with stonderd

boll mount and spring. Overall length,
30%”"
381 for 144-15% mr
54-2 for 155-165 mc 18.75
363 for 185174 mc

FOR 45 MC BAND

STYLE 45 {(left) — roof top antenno ex-
tends 19 inches above the surfoce. Mount
furnishad requires 7/p” hole

45 for 440-470 mc—20.00

Write for free literature.

COoLU MBIA PRODUCTS CO.

twenty to one dividend...

That's the retarn can recene [tom investmment
a collece edication m engineetine or buzin, R i
advancement. too. Jwportant urins dhe 17 State Cull
' al . 2 the META W sCIIors on caipu
0 » u Electonios Fowineer. Bachelor o
Science Degree in 27 Yaonths i Fleariaal Eneinecrine
Chdecnoais o 1 waoer, Medhnical, Chemical
Neromanbical, Civat 1 s da e Wonihs in Busines-
Ydnnmistiation, Vo eornea palble. mature studen
Amdl dasse~. Nore proiess e dlase hours, Well
equipped  Labs. Dorms, Modest costs. Founded 1884
Faner Tune, Sepa.. | Mo, Hruc Jo 0 WCarth
ﬂ' Dive o tiémintans, jor Catalag and " Yoar
aroer” Beadk

1631 College Ave., Angola, Indiana

March, 1961

| have to be careful not td move his head

cess of 3 db will require level adjust-
ment. Furthermore, if the auditor is at
the optimum central listening position,
in order to maintain the illusion of the
ghost channel in the middle, the time
differential between the two speakers is
critical. A two-inch displacement of the
speakers forward or back, requires
either speaker or auditor adjustment,
since this deplacement represents a 0.2
millisecond differential between chan-
nels. In this situation the listener would

lateralty more than plus or minus 4
inches. or risk displacing the central
image.

Applied to the “satellite” system,
would mean that (1) the left and right
speakers should be separated a suflicient
distance to ensure a minimum of 20 db
isolation between them at the listener's
position; (B} the left and right speakers
should be as nearly identical in output
and efficiency and positioned as much
in the same plane as possible in order
to offset any time diffcrentials and to
maintain the integrity of the central
image; () the left and right speakers
should have flat response to 100 cycles
with a 6 db-per-octave roll-off below this
point; and (D) the central woofer
should be operable from 100 cycles down
1o its maximum bass capability.

This wouki he a workable satellite
system and, as such, might find wide
application. On the other hand, with the
requirements for this system being
somewhat stringent, the cost differen-
tial might not be as great betwceen il
and a system employing full-range
woofer,/tweeter combinations on each
side. I personally still prefer the full
range  -two woofer concept as optimum
for sterco reproduction . . . and will use |
it until some happy day in the future we
can sel up a true stereo system with|
three full-rance channels. Western Elec-
tvie and Bell proved a long time ago |
that there was marked listener prefer- |
ence [or three channels over two, but |
that desirable though even more chan-
nels might be. up to the “infinite micro-
phone/infinite speaker” range. anything
past three was gilding the lily.

Well. perhaps we will soon sce some
new and bhrilliant stereo systems, in-
spired by the new work ang experiments |
now going on in the area of sterco per-
ception. The aforementioned papers on
sterco perception by McCoy of RCA's
Princeton Laboralories. and Harvey
and Schroeder of Bell Telephone. should
be required reading for those involved |
in stereo design parameters.

TCHAIKOVSKY

SYMPHONY #14
Boston Symphony Orchiestra conducted
by Pierre Monteux, Victor d-track Sterco
FTC2031. Price $8.95. |

I find it rather odd that this very |
popular symphony has received so little
attention from the stereo viewpoint.
Certainly it has every element nceded
to make a spectacular stereo vehicle.
Yet, this recording is only the 5th or
6th since the beginning of the stereo era |

| and, in relative terms. the only record- |

www americanradiohistorvy com

NOW! A down-to-earth
guide to

MODERN TEST
PROCEDURES

Alternate Test Methods « Cautions «
Correct Instrument Usage « Readings «
Connections and Control Settings.
Test Technigues «
Time-Saving Methods
ond oll the rest!

Almost anyone
patr TV - ol fae
aller plesremis cgmipmam AFT
- ER il aperalels has Team Letstnl, Thi
trrek s 1o lknow how 1o spat troubdes in the first
[ RT il that means knpwing how to use in
~trunients  fast oand  accurately.  Actoally, s
amazing what you can do with anly a few in
strument=—/proviling you know how (o nse (lif
ferent kimls for the same iob: how to seleet the
rizht o= where 1o 1w them: how I conneet
them into citenits: how ta e aantrots: how 1o
el D il how te fellaw profes-ivnm] st
procedinres every step of the way.  Aad '
Iy whal thi< new S116-paze baok with it
Phan H howeosdoeit pictores, procedire
cetelie= et tern desigus teaches yon,

IT'S WHAT YOU XNOW ABOUT USING
INSTRUMENTS THAT COUNTS!

BASEC ELECTHRONIC TEST PROCEDURER by
Rutu« Turm you learn to troubbeshoont
- 'ln mi, ent ar component in hall the

fenl maethois of doins
Pl bearn to cbeek
han

an ra
anl

help=

|l‘l||ll|l filter.

alyzer o andio
malie res e
oter, 0 HIV
vall meter, an ohmmeer, ar via the

bridze- method Ll =0 oon
Subjects include c¢urrent checks: power, capuc-
itance. Inductance, resistance, AF. RF. phase, dix
tortion, nnd modulation me:surements; tube and
semi-conductor testing: audio amplifier tests: sen-
sitivity., RF gain. ll(lch v. AVC voltage, operating
voltage checks, ctel visual alignment technigues

—even transmitter and industrial electronic mes-
surement proecdures, Price only 58,00,

CONSIDER OSCILLOSCOPES for instance!

Simplified explanations of medern oscilloscope
techniques show how 1o use your ‘scope as a valt-
meter current meter, variable frequency ascillator,
etc., or for making RF, phase or AM measurements;
for distortion and deflection checking; square wave
testing; visual AM and FM alignment and for many
other jobs. Every deiail is explained—from making
connections ta analyzing patterns.

INDUSTRIAL ELECTRONICS, too

STILL ANOTIER BIG FEATURE is the book’s use-
ulness in acquainting you with industrial electronic
test teehniques — incluwding testing non-electronic
phenomena such as strain. pressure and others

PRACTICE 10 DAYS . . . FREE!
_________________ 3
l Dept, RN-31, Technical Division, l
i HOLT, RINEHART and WINSTON, Inc.,
383 Madison Ave., New York 17, N.Y. |
I Send BASIC ELECTRONIC TEST PROCE- l
l DURES for 10.dnv FREE EXAMINATION, If I
decide to keep book, 1 will then send you $8.00 |
| plus postage in full payment. If not. I will return
, hook postpaid and owe vou nothing. (SAVE! |
[ Send $8.00 with your order and Rinehart pays
the postnire. Same 10-day guarantee with vour I
| money promptly refunded if you're not more |
l than satisfied with book.) I
| N ANME . |
: ADDRESS, et ceteseeesceneens e |
| 1Y ZONED STATGL L l
I ! /\uu LY I . |
\T T Ineck sf b vd m | '
L -
89


www.americanradiohistory.com
www.americanradiohistory.com

20

THE FM-200
World's Finest
FM Tuner
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of quieting with 72.0hm antenna.)
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Six IF Stages — Five Limiters —
Golden Cascode Front-End for a
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ing virtually automatic! $229.00

Write Today For Complete Specifications!

FISHER RADIO CORPORATION
21-38 44th Drive = Long Island Gity 1, N. Y.

ing which utilizes the most modern tech-
nical resources. In any case, it is most
weleome and those of you who are par-
ticularly addicted to this work will find
new delights in this stirring perform-
ance.

“Papa” Picrre Monteux has had a
long association with this score and un-
less I've mislaid a recording somewhere,
this is about the 3th time this venerable
Frenchman has recorded this work. At
83, Monteux shows little sign of losing
his vitality, and his performance here is
as youthful and vigorous as some of his
carlier essays. Perhaps it does not have
quite the passion and fire in the same
measure of expression, hut here is oh-
viously the mature master, secure in his
beat and rvespectful of tempi.

He elicits superb playing from the
Boston men, who you leel instinctively
are not just traversing another war-
horse. but are plaving for "Papa’ with
devotion and zeal. The Victor engineers
have produced one ol their most splen-
did Beston Symphony sounds to date.
The over-all production is very well bal-
anced, directionality is casily apparent
but not overdone. there is a well-pro-
jected ghost center channel. The orches-
trat disposition and the moderately close
pick-up make l'or good depth perception
and the over-all reverb is suech that it
lends spaciousness and roundness to the
sound without obscuring orchestral de-
tail.

The f{irst and second strings have a
lovely smooth sheen, the eelli and violas
a rich mellowness, the brass was big
and bright and declamatory. woodwinds
very pure-toned, and percussion, while
not overwhelming, was adequate and ac-
curate,

The scherzo which is almost entirely
pitticuto, is beautifully done and is an
excellent test of the transient response
of your system.

Good wide frequency response and
dynamics and throughout very clean ex-
cept for some slight overload in the last
few bars of the finale. Crosstalk here
was just barely discernible on my big
system and should not be audible on the
average system. As a final bhonus. at a
good room-filling level. tape hiss was
present, but commendably low.

RIMSKY-KORSAKOV
SCHEHERAZADE

L’Orchestre de la Societe des Coneerts

du Conservatoire de Paris conducted by

Ernest Ansermet

CHRISTMAS EVE SUITE
SADKO
FLIGITT OF THE BUMBLEBEE
CHANSON RUSSE
1.'Orchestre de la Suisse Romande con-
ducted by FErnest Ansermet. London

“Twin-pak” LCK800538. ’rice $§11.95.

For you lovers of the exotic music of
Rimsky-Korsakov, this is certainly a
honus and liberal helping. I wish that I
could report to you that this is an un-
qualified success, but unhappily I can-
not. In performance values, this rates
high, as music of this genre is Anser-
met's meat and his readings are as serv-
iceable as any and better than most,

In matters of sound we run into some
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troubles I'm afraid. I must say once
again that T am at a loss to understand
this extreme variance in the quality of
these London 4-track tapes. Some are
superh in all respects. others not only
have the faults usually found, but others
peculiar to this company's output on
tape. The powers that be insist that the
NAB/Amper and the British CCIR
cequalization are practically identical so
that takes care of that.

Forgetting such things as equaliza-
tion, you run across the doggondest
things, which to my ear are very obvious
and should be to those who are in charge
of producing the tape. Let me interject
at this point the fact that my tape ma-
chine and system were in perfect bal-
ance and working order and played
other tapes faultlessly. Anyhoo, what ig
one to think when he starts this tape
through the playback and finds that the
sound is so heavily oriented to the right
channel as to doubt whether the left
channel is even operative? Subsequent
investigation rreveals that it is necessary
to boost the left channel perhaps as
much as 4 or 53 db in order to bhalance
the orchestra between the speakers.
Then after having accomplished this.
you realize that over-all directionality
and aural positioning are rather diffuse
and it is difficult to pinpoeint a given in-
strument.

The next thing vou realize is that the
sound scems rather compressed. not at
all full and open in the hest Londoa tra-
dition. Only in the brass fanfares was
there any real weight or brilliance. The
pickup sounds rather distant which
probably heightens this feeling. There
was also a lack of really low bass ve-
sponse.

As far as “Scheherazade” is con-
cerned, the sound puts it out of conten-
tion. The other Rimsky-Korsakov pieces
are interesting and colorful trifles. and
unhappily they too suffer from the
channel displacement. However, they
are somewhat more open and cleanet in
sound and in the “Sadko” the hass re-
sponse is deep and solid, There was a
moderate amount of crosstalk in all the
works and tape hiss wasn't too bother-
some at full room level. Of all things, I
detected some of that noisome “‘sput-
phut” of d.c. nodule noise . . . something
I haven't encountered on any tape for
some time. Hope it was just a fluke.

In summation . .. there is always the
possibility that I received a bad copy
but I have a sneaky hunch that these
troubles have their root somewhere in
the dubbing process, Comments are in-
vited.

SAINT-SALNS

SYMPHONY #3 (“The Organ®)
Boston Symphony Orchestra conducted
by Charles Munch, Yictor 1-track Stereo
FT(C2029, Price 87.95.

This is a rather puzzling recording. It
is at one and the same time, a quite
thrilling musical experience with rea-
sonably good sound, and a recording
with many sonic laults, To get to the
performance . . . it is somewhat slower
paced than I have heard Munch do it
before, but still has a high level of in-
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spiration. The dlleyios and prestos are
imbued with excitement and the slow
secetions are lovely in their measured |
cloquence.

The playing of the orechestra, espe-
ciallv the strings is shicer poetiy. Now
as lo sound . . . on an average plavbaek
system. I would say that it would be
more than passable . . . but on a big sys-
tem there are sore spots. While 1 agree
that it is nice to be able to get a rich
full “concert hall’” sound and yet retain
orchestral detail it does take consider-
able “doing.”

I think that they went a little over-
board on the piek-up here. For one thing
the orchestra is not on the stage, but is
on the floor of Symphony Hall with the
seats removed. In some works this
would have definite advantages, and it
could have worked with this picece 100
with a slightly different approach. Nat
urally, with the orchestra out in the
hall, there is a certain loss ol reflected
sound. and normally the strings arve
much reinforced with reflection off
wood or plaster. I suspect that some
reflective portable “goboes’ were used.
but perhaps not quite enough.

Then I believe the mike pickup was
too high and too lar back, This gives a
very vast, reverberent sound. but tends
to wash out! detail. Directionality is
affected somewhat. being apparent but
a little ditfuse. According to the disposi-
tion of the orchestra in the hall. the
woodwinds and the trumpels, trom-
hones and horns are all supposed 1o he
in the central ghost channel. The ghost
muage is quite dilfuse and more olien
than not you hear the woodwinds dis-
posed left and right and the brass simi-
larly. but at greater depth

In the important orrgan parts ol the
work, the magnificenl instrument in
Syvimphony Hall has great vumbling
pedals. right down where Saint-Saens
wiote in these girear musical bultresses.
Unbhappily. the organ is not balanced to
the 1rest of the sound l'or maximum pres-
ence and power. It requires a judicious
3 or 1 b bass hoost 1o bring the pedals
into proper focus. I'o turther add to our
sonic misery. erosstalk was quite eviden!
at certain parts ol the score and here
too was that old devil. d.e. nodule noise.

As I said hefore. many of these laults
are not apparent on smaller stereo sys-
tems. but on the big jobs. it is most
dishearfening. T suggest vou make arv-
rangements 1o try this tape out hefore
vou bhuay it. if vou have a yen for this
work with these participants.

SPECTACULAR HARPS
Robert Maxwell, his havps and his or-
chetra, MGM  Larack Stereo STC3836,
Price 87.95.

Robert Maxwell has been making
harps do what they ain't supposed to,
for many yvears now. In this latest stereo
effort. he really pulls out all the stops
and if you listen real carefully. now and
then you ean recognize a harp. Serious-
Iy, though. this man is a proper virtuoso
and even if you don't like this sort of
fooling with the harp, vou must admire
his tremendous technique. He is at his
best and the sound is best too, when he

March, 1961
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plays the pure and open harp. For the liberately heightened but the rhythm
most part however, he “gimmicks™ the stays in the center ghost channel. Arti-

BUILD THE instrument to sound like a guitar and ficial reverb is used in varying amounts

BEST STEREOD mandolin. etc. on each channel . . . thus the harp on

= On most of the numbers he plays, he  the left may sound like it is way out in

2 *ilh'm-“”s uses multiple recording for self accom- the north 40, while at the same time the
paniment and other effects and is aug- right harp is heard in ultra-close up.

mented by a rhythm section. Maxwell All in all, clean sound except for some

is heard in such evergreens as “Cara- fuzzy overload at very high levels. It
van,” “Ebb Tide,” “Lime House Blues,” certainly makes a good test for transient
and others. response. Tape hiss was mocderate at full

The directional effects here are de- room level. {30
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under-developed coun-
tries is coming from
sources other than
American foreign-aid
dollars, William
Inkumsah (left) of
Ghana discusses the
needs of his native
land with Dr. L. J.
Rosenkranz, president
of National Technical
| Schools in Los Angeles.

AT £86 RHEGT 1ZALn is Inkumsah hoas just com-

SAUACT ol BRT 12807 ad
TV Picture Tubes In Stock! All Ty pus! All Sizest pleted 18 months of
technical training in

POSTAGE FREE on $5 or more in USA and Teer, electronics and will re-
Canadian & foreign orders scnd approximate post- .
age. 25¢ handling charge on orders less than $5 turn to Ghana fo assist
Send 257 deposit on C.0.D.'s. X . N

in setting up its tech-

nical training progrom.

'I' BE n Hn“n HATIGHWIBE BULBING
o . WARRIZOM, Miw JERZEY

PRODUCERS OF ACCRAFEROM H, -S4
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Adjusting Tronsmitters_ : TH|S |s THE
(Contimeed from puge 35) | G REATEST

| ] y
vide proper excitation of the antenna.| CONTl N ENTAL
The dummy antenna is now replaced | OF TH EM
by the actual antenna. If the final am- |
plifier plate current remains the same
rated value when the plate tank circuit ALL oD
is sct to exact resonance. the antenna is
being driven correctly. The plate power
input is now the product of the plate
supply voltage and the plate-current
meter reading. This power must be
known to determine, as mentioned
carlier, whether it falls within pre- |
scribed limits.

Some communications transmitters
includle a tunable antenna. In this m'-'
rangement, there are three output ad- |
justments—plate tank, loading, and
antenna tuning. In adjusting the three
conirols, the plate tank capacitor is
first tuned as already noted. There is
some light loading (coupling) made be-
tween the plate tank capacitor and the
antenna circuit. The antenna circuit is
now tuned forr maximum plate current.
This adjustment makes certain that
the antenna is so tuned that it can ex-
tract energy from the plate circuit in
the most efficient manner. The loading
or degree of coupling is now varied until
therve is the mosi efticient transfer of
cnergy between plate tank circuit and
antenna, as indicated by the tube draw-

TAL ‘400’

ing rated plate current when the plate The New 4-track
tank is set to exact resonance. exciting sterca-record/stereo-playback
It should be mentioned that most . g tape recorder
communications transmitters do not specifications . i
employ any triode straight-through on the new Norelco guild-crafted by
class-C stages. Whenever a triode r.f. CONTINENTAL ‘400’ Philips of the
stage is used in a transmitter, and it is (EL3536/54) provide only Netherlands

not of l_ln_:- grol{mlc_rl—grid type. a special | an indication of what “the great-
neutralizing  circuit must be used 1o est Continental of them all” holds in
preiaia Eslicarretl il i) dalialnliey, store for the music lover, studio-recordist vr

The neutralizing capacitor or adjust- | . . . . -
ST (o el o S0arT et (7 e (0 f high fidelity enthustast who is seeking a profes-

point at which there is minimum 1mns-| sional quality sterco machine at a modest price.

fer of r.f. signal between grid and plate ¢ FOUR-TRACK STEREOPHONIC RECORDING AND

tank circuits when the stage is oper- PLAYBACK ¢ FOUR-TRACK MONOPHONIC RECORDING
ated with the plate power turned off. | AND PLAYBACK ¢ THREE TAPE SPEEDS—17;, 33, AND 74 IPS

Some base and fixed-station transmit-
L) o -
ters operating in the low-frequency | COMPLETELY SELF-CONTAINED, INCLUDING DUAL RECORD

marine. police. or aviation hands do use | NG AND PLAYBACK PREAMPLIFIERS, DUAL POWER AMPLIFIERS AND
triodes in such amplifier stages. TWO NORELCO WIDE-RANGE LOUDSPEAKERS (SECOND IN LID)
tConcluded nert month) 4 CAN ALSO BE USED AS A QUALITY STEREO HI-FI REPRO-
DUCING SYSTEM WITH TUNER OR RECORD PLAYER ¢
FACILITY FOR MIXING PHONO AND MIKE INPUTS
4 HEAD-GAP WIDTH—.00012” ¢ FREQUENCY
RESPONSE—50 TO 18,000 CPS AT 75 IPS ¢
WOW AND FLUTTER—LESS THAN .15

AT 7! IPS ¢ SIGNAL.TO.NOISE cmu.i,f};')ng
RATIO—48 DB OR BETTER ¢ demonstration
CROSSTALK — 55 DB ¢ of all of the features
PORTABLE ¢ STYLEDBY and qualities that

THE CONTINENT'S make the Continental
- 400" “‘the greatest
TOP DESIGNERS

T A Norelco ‘Continental' of them
| dual element ¢ RUGGED all,” visit your favorite
n=z atereo- i
{EZ . li-fi center, or photo
N - dynamic ¢ -

Nz wieraphone dealer, or write for
w25 in atandard complete literature to:

\_- ) r?}';lm;:mt North American Philips Co.,Ine.

e ;‘(;;m‘";’"nl High Fidelity Products Division
. ‘400" 230 puﬁ'y A venue,
i Hicksrille, L.1.,N. Y.
March, 1961 93
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EXAMINE ANY OF THESE TESTERS

Yes, we offer to ship at our risk

BEFORE vou suy

one or more of the testers
described on these pages.

SUPERIOR'S NEW MODEL 770-A

VOLT-OHM MILLIAMMETER

FEATURES:

« Compact—measures 313" x 575" x 21.”

+ Uses "Full View™ 27 accurate 850 Microampere
D'Arsonval type meter

« Housed in round-cornered, molded case

SPECIFICATIONS

6 A.C. VOLTAGE RANGIS: 0-15/30/150/300/1500
3000 VoIlts

6 D.C. VOLTAGE RANGES: 0-7.5/15/75/150/750
1500 Volts

”

RESISTANCE RANGES: 0-10.000 Ohms, 0-1 Megohm

3 D.C. CURRENT RANGES: 0-15/150 Ma.. 0-1.5 Amps.
3 DECIBREL KANGES: —6 dbto + 18 db, + 14 db to
38 db 34 db to 4 58 db
The Madel 7i0-A com complete with test leads and Operating 1nstruc!ic
rrice is $15.85. Trrma S:i R after 10 day trinl then $1.00 meonthly for I months
SUPERIOR NEW MODEL 77

VACUUM TUBE VOLTMETER

WITH NEW 67 FULL VIEW METER
Compare it 1o any peak-to-peak V.T.V.M.
made by any other manufacturer at any
price!

SFECIFICATIONS

« NDC VOLTS-—0 10 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 (Pe'\k 1o Peak)—0 to 8/40
200/400/800 /2000 volts

o TLEC Tl\()\l( OHMMETER
1000 chms /10
1 megohim

0 to
.000 ohms /100,000 ohms
0 megohums /100 megohms
1,000 megohms
« DECIBFELS—10 db to 18 db, + 10 db
to + 38 db 30dbto « 58 db

All based on 0 db 006 watts {6 mw)

- into a 500 ohin line (1.73

s ZERO CENTER METER-—For
discriminator alignment with {ull scale
range of 0to 1.5/7.5/37.5/75/150
375/150 volts at 11 megohm:

iput resistance

Model 77 comes complete with operating instructions. probe t leads and
carr) case I'rlee is 842.50. Terms: §12.50 after 10 day trial then ‘G no munthly
for 5 meihs

UPERIOR'S NEw MODEL 70 UTILITY TESTER

FOR REPAIRING

Written in simple,
eass ~to-undersiand
style.

&

poor grounds,

del 70

tional Signal S¥stem:
breaks in wiring. poor connections, et¢

come. v
¥ irial then SLO0 monthly fer §

SUPERIOR’S NEW MODEL 79

SUPER-METER

.
WITH NEW 6" FULL VIEW METER

SPECIFICATIONS:

D.C. YVOLTS: 0to0 7.5/15/75/150/750,/1,500
A.C. YOLTS: 0 t0 15/30,/150,/300/1,500/3.000
D.C. CURRENT: 0 to 1.5/15/150 Ma
0to1.5/15 Amperes

0 te 1,000/100.000 Ohms
0 to 10 Megohms
CAPACITY: .001 to 1 M{d. 1 to 50 Mfd,
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms
to 2.5 Megohms.
INDUCTANCE: .15 to 7 Henries,

710 1.000 Henrle.

RESISTANCE:

DECIBELS: ~6toc + 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 Condens
1000 MFD

All Selenlum Rectifier.

| All Silicon Rectifiers

rte wilh operating instructions. te:
8.50 Terms' §8. 50 'lfl(-r 10 day trial then S6.

OHMS  ALIMETER

SUPERIOR S NEwW MODEL BO
6 INCH FULL-VIEW METER provides lorge easy-

to.-reod calibrations. No 3quinting of guessing when

you use Model 30,

ers from 1 MFD to

All Germanium Diodes
All Silicon Diodes.
1 leads and Carr¥ing
00 monthly fer 5 months.

case

MIRRORED SCALE permits fine occurote measufe-
ments where froctional readings are important.

SPECIFICATIONS

T D.C VOLTAGY RANGES
(AL a sensiuvity of 20.000 Ohms per Volt
0to 15/75,150 300/750,/1500/7500 Volt

6 AC. VOLTAGL RANGLS:

| (At a sensitivity of 5.000 Ohms per VolIt}
0 to 15795/150/300,/750,/1500 Vait
2 RESISTANCE RANGES
0 to 2.000/200.000 Ohms. 0-20 Megohm
T CAPACITY RANGES:
00025 Mid. to 3 Mfd.. .05 Mfd. to 30 Mid
3D.C. CURRENT HANGES
0-75 Microamperes, 0 to 7.5/75/750 Mili-
amperes. 0 to 15 Amperes
NOTE The line cord Is used only for 3 DECIBEL KANGES:
\ capacity meas urements. Resistance db to §18 db, <14 db 0 +38 db, +34 db

ranges operate an self -contained bat
teries

I Model 80 Allmeter come

to +58 db

complete with operatihdg instructi test leads and
portable carrying casc. I'rice is IR Terms: SI12.50 after 10 d;n,\ trial then $6.00

tanthly for & months.

ALL ELECTRICAL APPLIANCES

MOTORS * AUTOMOBILES

As an electrieal trouhle shooler the Model 70:

UTILITY IN("UD[D e Will test Toasters, Irons. Broflers, Heating€ Pads. Cloctks. Far Vacuum Clcaner Refrigerator
= TESTER' FREE Lamps, Fluorescents. Switches, Thermostats. ete. s Mcasures A.C. and D.C. Voltages, A.C. and
= Current, Resistances, Leakage. etc. + Incorporates a sensitive direct-reading resistance ranege
— = "ﬁ 61 page which will measure al} resistances commonly sedd in electrical appliances. motors. etc. o Leakage
-— [ condensed detecting clrcun. will indicate centinulty ftom zevo ohms to 5 mcgohim 5.000.0 ohms)

-— ok aal OUTS in

- W@ clectriclty

- R §¥  Profusen As an Autometive Tester the Model 50 will test

$ [ ;'r]“"’d « Both 6 Volt and 12 Volt Storage Batteries s Generators e Starters e Distributors « Ignition Coli
= el « Regulators « Relavs o Clrcuit Breakers » Cigarette Lighters o Stop Lights + Condensers ¢ Direc-

e All Lamps and Bulbs  Fuses « Heating Systems o Horns o Also will locate

complete 64 page book and t ads. I'rice it $15.85. Terme: $3.85 after 10

onlhs.

DID YOU EVER?

P Order merchandiss by mail, including deposit or payment in full, then wait and write... wait and 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 exp

ence frustrating delay and red tape when you applied for a refund?

Obviously prompt shipment and attention to orders is an essential
requirement in our business ... We ship at our risk!

94
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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

if completely satisfied pay on the interest-free terms plainly specified.
EMPLOYER i y interest-free we mean not one penny added for ‘‘interest’’ for
"“credit-checking’’ or for “carrying charges.” The net price of each
NOTIFICATION tester is plainly marked in our ads—that is all you pay except for parcel post or
ather transportatian charges we may prepay.

SUPERIOR'S NEW MODEL 82A SUPERIOR’S NEW MODEL Tw.1)

winsoser e TUBE TESTER | smowo rorisson. Ty BE TESTER
SPECIFICATIONS: « Uses thie new self-cleaning Lever Action

» Tests over 1000 tube types K ‘-——- [ %\\'ttches for }ndl\‘ldual element lrdung

) y 4 ecause all elements are numbered ac

+ Tests 024 and other gas-filled tubes lr A v " o : cording to pin-number in the RMA base

» Employs new 4" meter with sealed air- &' ( t AT numbering system. the user can instantly

identify wihich element is under test

« Free-moving built-in roll chart provides
compléte data for all tubes. AJl tube list-
ings printed In large-casy-to-read type

* NOISE TEST: Phono-jack on front
panel for plugging in either phones or ex-
ternal amplifier will deteet mlerophonic
tubes or noise due to fanity elements and
loose Internal connections

» SEPARATE SCALE FOR LOW-CUR.
RENT TURES —Previously. on emlssion
type tube testers. it has been slandar

practice to use one scale for all tubes A

a result. the calibration for lew-current
types has been restricted to a small por-
tion ©f the scale. The extra scale used here
greatly simplifies testing of low -Cuirrent
pes

comes housed 1n a handsome. portable. saddle-stitched Texon
50. Terms: S10.50 after 10 «ay trial then 36.00 manthly for

damping ehamber resulting In accurate
vibrationless reading:

s Use of 22 sockets hermits testing all
Popular tube types and prevents pos-
ible obsolescence

+ Dual Seale meter permits testing of low
current tubes

¢ T and 9 pin straighteners mounted on
panel.

s All sections of multi-element tubes
tested simultaneously

s Ultra-sensitive leakage test circult wilt
indicate leakage ub 10 5 megohms

Model 824 comes honsed in handsome. portable. saddle-stitched Texon ease The Model TW-1
Price is $36.50. Terms: $6.50 after 10 day trial then $6.00 manihiy far 5 months. casc. IP'rice is S
6 monthe.

SUPERIOR'S NEW MODEL 834 SUPERIOR’S NEW MODEL 85

c n T TESTER wrans-conouctance vee T UWIBE TESTER

® ® ® g

- Employs latest improved TRANS
CONDUCTANCYE circuit. Test tubes un-
der -dynamfe’™ (simulated) operating
conditions. An in-phase signal s im-
pressed on the input :section of 1he
and the resultant piate® current chance
Is measured as a function of tube qual-
1t¥. This provides the most suitable
method of simulating the manner m
whith tubes actuallv operate tn radio, TV
receivers. amplifiers and other circuits
Amplification factor. plete resistance and
cathode emission are all correlated in
one meter reading
+ SYMBOL REFERENCES: xtodel 85 em-
nloys time.savineg symbuols ®. A
m:) in place of difficult-to-remember let-

. ALL BLACK AND WHITE TURLS
Tests and Reluvenu'es From 30 decree ta 110 degree {ypes—

from 8 to 30" (ypes.

A_|_|_ PICTURE TUBES .\I_Arl. COLOR TUBES

est ALL picture tubes —in Ihe earton
—aut 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 tvpes

Model 83A proper!y 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 plcture seemingly ters previously used. Repeated tirme-
®kood but lacklng in proper definition. con- tudies proved to us that use of these
trast and focus | sclentifically selected symbols speeded ub the element switching sted, As the tube
Rejuvenation of picture tybes is not simply manufacturers increase the release of new tube types. thls time-saving feature
a_matter of ngplwlm: n high veltage to the tecomes necessary and advantageous

filament. Such voltages improperly apnlied e "IPFREE-PFOINT™ LEVER TYPE FLEMENT SWITCIH AssSEMBLY marked ac-
can strip the cathode of the oxide coating cording to RETMA basing. permits application of tcst voltages to any of the
essential for prober emission. The Model elements of a hibe
83A applies a selective low voltage um- « FREE FIVIT (3) YEAR CIIART DATA SERVICE. Revised up-to-dgate subseauent
formly to assure InCreased life with no harts will be mailed to all Model 85 purchasers af ito charee for a period of five
danger of eathode damage eafs after date of purchase

Model 83-A comes housed in handsome portable Saddle-stitched Texon case Model 85 cones niplete. housed in a hawydsome portable eabinet with slip-on

complete with socket for all black and white tubes and all color tubes. Price Ix | cover. Frice ix S3L500 Teims: SE250 after 10 day trial then S£.00 manthly for
838.50. Terms: S8.30 after 10 day trial then $6.00 mauthly for 5 months, 3 menths
SUPERIOR'S NEW MODEL Tv-50A SUPERIOR'S NEW MODEL 88

GENOMETER ; TESTS ALL TRANSISTORS
7 Signul Generators in One! AND TRANSISTOR RADIOS

AS A TRANSISTOR RADIO
] — A e —— Y TESTER

» R.F. Signal Generator for A.M. An R.F. Signal source. modulated
by an audio tone is injected Into
the transistor receiver from the
antenna throuch the R.F. stage.
past the mixer inte the I.F. Ampll-
fier and detector stages and on to

» R.F. Signal Generator for F.M.

+# Avdio Frequency Generator

» Bar Generator the andio amplifier. This injected
| signal is then followed and traced

+ Cross Hatch Generator through the receiver by means o
built-in High Galn Transistor.

Ized Signal Tracer until the cause

¥ Color Dot Pattern Generator
of trouble Is located and pin-

 Marker Generotor - — pointed
. e AS A TRANSISTOR TESTER
A versatlle all-inclusive GENTRATOR The Model 88 will test all transistors including NPN and PNP. silicon. germaniurm
which provides ALL the outputs for and the new galifum arsinide tvpes, withont referring to charaeteristic data
- servicing sheets. The time-saving advantage of this techiniquic is self-evident. A turther
T ‘e AM. Radia » FO. Radio « Amplifiers L’f}’ﬂ}c,‘,’s’pétm serviee is that 1t will enable vou to test nmew transistors as they

lack a i 7 i
+ Rlack and White TV « Color TV Model 88 comes housed in a_handsome portable case. Compiete with a set of

Clip-on Cables for Transistor Testing: an R.F. Diode Probe for R.F. & L.F. Trac-

The Model TV-50A comes absolutely complete with shielded leads and oberating Ing: an Audie Probe for Amplifier Tracifiz and a Slznal Injector Cable. Comnlete
instructions. Price is 343.50. Terms: $11.30 after 50 day trial then $6.00 monthly -ROthity (lse to buy! Price is S3R.50. Terma: 8830 after 10 day rial then S6.00
Tor 6 months. monihly for 3 maonths,
l___.___———————________._____———————........—-.._.__
- ol MOSS ELECTRONIC, INC., Depr. D-Bb4, 3849 Tenth Ave., New York 34, N, Y. I
vy an¥ ot the in- . . :
struments on this or l Ph-r_\ se send me the units cheeked on approval. If combletely satisfied T will pay on the terms specified with no interest I
the facing page for I or finance charges added. Otherwise. T will return after a 10 day trial positively eancelling all furtlier obligations [
10 da¥s before vou
buy. If completely Model 370-4 Total Peiee $15.8% Offtodel TIPNIITSLA L Fricaltin:so Name
satisfied then send I §3.85 within 10 days. Nalance $11.50 within 10 days. Ratance RT5aEl WUV Toval Bite 550050 Q s |
down bayment and $1.00 monthly for 3 menths, $6.00 monthly for & moniha. S12.50 within 10 davs. malanes L
fay balance as indi- 1 Model 39 Total Price £3%.5¢ Modrl 83-A. Total Price $38.56 $8.00 monthly for 5 months. Address . l
cafed on counon. No $a;50] withincll e dasy_liaiance e i el Ralance Model TV-504Tolal Price $17.50 =
interest or Finance l $6.00 manthiy for 5 months. 6. mon v for monlhsy, S11.50 ithin 18 davs. Halanes City Zone State I
Charees  Added! If Madel 33 Tolal Price $12.50 Model 70, Total Price $15.85 $6.00 monthly fer § menine. - ¥
not comunletely satise $12.50 wlihin 10 days. Balance $3.85 within 10 days. Balance All prices net. F.O.B. N.Y.C
fied return unit to 1 $6.00 monthly for 5 months. $4.00 monthly for 3 months. Jodel ta_ . Total Price $38.30 |
h Moder 86 Total Price £42.58 Model A2:A_ Tolal Price $36.50 o e gt JplEla neg ; ivisi tock ational 2o
us. no explanation | | $12,50 within 10 days. Balance O e Te Baye. Balance §6.00 monthly for 5 months, fxnart Division: Rocke tnieroational Corp |
necessary $6.00 monthly for 5 months. $6.00 monthly for 5 montha. I3 Fast 010¢h St.. New York 16, N, Y.
| e i e e ) M ) o i m  a o i
March, 1961 95
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MICROAMMETER SPECIAL
2 inch 100-0-100 microamps
$2.93 2 for $5.00

EACH,

BC 442 ANTENNA BOX (ARC 5)

Contains RF_meter {780 Ma. sens.} relay, ete.
Sce ‘'Coax Relay Conv.” in €
mag. March 1960 . ................ Ea. -

CARDWELL TRANSMITTING VAR. COND.

Dual Section 211 UUF per $5 95
section. 3700 Volts AC. ... ... Each .

DYNAMOTOR SPECIALS

12 Volts lnDul Outpul 440V. & 200Ma. 12 volts
input.Output N 100Ma. All " ss 95
one Dynamolov BHAND NEW. Ea.. .. ... d

BRAND NEW CARTER DYNAMOTOR

INPUT 5.8 VOLTS, DUTPUT 403 V. i s4 95
270 MA. SMALL SIZE

NEW VACUUM CAPACITORS

S0 MMF'SKV . ..................... .95
25 MMF-10KYV ... ...... . 2,25
EIMAC VG 12 MMF-32KV. ca. 6€.95
EIMAC VC 25 MMF.32KV. ea. 7.98
EIMAC VC SO MMF-I2KV. . ea 8.95%
JENNINGS 100 MMF-20KV, . ... ..... ca. 12.95
JENNINGS JHC-150 MMF.SOKV ca. 24.95
POWER TRANSFORMER
300

Pr-ma;r 110V. ‘50 cy. Sce. 355 0:385V. «
v, & Amps., 6.3 o
6.3V, & 2.5 Amnl ....... Ea. 54-55

B rite for guuniity prices

CHOKE = FULLY CASED

7.5 Amps.

ENBRN RN

oLvoaNe
BAPMANDNN

Do v |||

RELAYS
WARD LEONARD Heavy duly relay coil
220V GOCV . 2 phase, 5 HP. ss 95
3 pole . 25 Amp Contacts. ... ...
SicmAa sENsn’lvE SF Relay MS soo ol»m cont
SPDT, Dperates on as liftle as 2.5V Mieal: sz 49
Burzlar Alarms. Transistor Control. .Ea. «
hUARDIAN IIOV aAC. 2 Poll' SIHI.I(‘ annw
[} C.} Repl. sz-sn
Pottere Brunmelu SM5LS sooo ohm,
4 MdA. Sens. ... e
110 VDII Ac Relay.DPST 60 cy.
10 Amp. CantacCts

. $1.50
6 VOIt DC DPOT H.5. . .....,...... en. 99¢
. $1.35
$2.49
$1.95
$1.10
°$3.95

12 volt DPDT DC Relay. . ... .....

SICMA type 22RJC 8,000 obm
SPDT. small scaled relay

Secaled Relay. SPDT, 6,000 ohm
coil L

G.E. Relay Coatrol. contains nooo ohm
relay, scnsitivity 2 mils. 10 for $9.25 ca.

SIGMA 5F—16.000 ohm SPDT, nm‘raus
on 500 Microamperes or less. .

PANEL METERS
STANDARD BRANDS 0 1 Mil DC .
1,” MEYERSz

0- .

M1l ; ]
9:108 micro . 9-15 amps RF . 4.
» 0-50 itro Amps . 6.
i ’3 METERS 150015 voits ac (3
o po=s REED rr:-u Merer
-10 Anms oc . .2. —1 Io AC. 57-
<20 Volls DC L2, 63 : a as
838 Jyous oc . .1.32 lme ed—110 v. AC—380.
420 Cy 10.95

4” METERS
+4,50 | 0-100 Microemps

e-ooo

3" METERS
0-50 Microamps

(Scale 0-100) ... €.50

MISCELLANEOUS SPECIALS
EIMAC TRANS. TUBE-450 TL BRAND Ncw
Fully Guaranteed .
SPERT! vacuum Swllch usca mn An‘ll! (‘.I $1.50

$39.50

3-12 MMF Eric Ceramie Trimmers o 21¢c
CUTLER:HAMMER TOGGLE SWITCH 29
SPOT (ST420) 4 for $1.00....... .. ea, &£9¢
WILLARD STORAGE CELL—2V. 28 amp sz 50
hrs. Clear Plasthic case. Shipped dry. . .ca. .

Woaite for qquuntity price< pn all cpocial item

All merchandise sold on a m day money back guaraniee

Min. Order $3.00=25%, with Order=F.0.B. Nvw York

PEAK

ELECTRONICS cCoOM

PANY
66 W. Broadway, New York 7, N. Y., W0-2-2370

PODI IS G I GGG BELEELELELEEELEILLELLELEEELEELELLEEETIPLEL IS GLEL GBS E GBS DL GESPIPDESGEPPELESPYEELEEDSDEPEDPEESPE PSP S G i i i i A A T EEE RSP E B PSP S
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Transistor Mysteries 1
(Continned from puye 37)

bravely. To do this we must go back to
what we know about atomic theory, and
also recall something about the differ-
cnee between theory and fact. When
scientists can explain a phenomenon
fully and prove what they say is true.
their formulation of this knowledge is
called a law. Ohm’'s Law is an example.
\When they are only at the point where
they are taking an educated guess about
things, their opinion is called an hy-
pothesis. If this hypothesis seems to
work well, is improved upon, gets widely
accepted, and acquires at least some
evidence to give it probable support, it
hecomes a theory. If it is finally proved
beyond question, it is a law.

But our concept of atoms is still con-
sidered a theory, and theories underzo
change. Initially, it stated that the
smallest particle of any element is an
atom made up of protons (positively
charged particles) in the center, around
which orbit a number of electrons, which
are negatively charged. The total num-
ber of protons normally equals the to-
tal number of electrons so that the atom
is electrically balanced,.

Then someone realized that the he-
lium atom, which contains only twice
as many of these particles as the hy-
drogen atom, was four times larger. To
keep the theory going, a third particle
with no electrical charge, the neutron,
was introduced. The helium atom was
larger hecause it also had somic neu-
trons to make up the difference. The
theory still works well for us. but it
keeps getting changed. We have to work
out and introduce new concepts in this
way to preserve, even improve, good
theories. And that's why we have holes.

During the study of semiconductors,
a force was discovered that seemed to
move in a direction opposite to that of
the electron and under opposite condi-
tions. It could not be directly explained
in terms of what was already believed
concerning atoms and electrons, so, to
keep everything from getting messed
up. a ncw term was coined—the hole.

The literatwre on the subject agrees
on only one point--that the hole is a
hole. The least irritating explanation of-
fered was that the hole is a place where
an ¢lectron had heen but isn’'t anymore.
Anothelrr source said it was something
that had all the properties of a positively
charged particle although it wasn't. In
other words, whalever it is. it acts as an
electron in reverse. Without delving
deeply into the physicist’'s guess as to
what goes on. let’s go back to the first
explanation of a hole as being a place
where an electron no longer is. While
the electron was there. things were
pretty much in balance. When it leaves.
there is a deficiency of negative charge
—or a hole—leaving the immediate area
positive, This hole can then act to at-
tract an electron.

“N-P-N’’ versus "P-N-P”
So lar. we¢ have only considered the
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'NEW BASE STATION

27 Megacycle

Citizen Band ANTENNA
from MARK MOBILE

Exclusive close puced
side mounting for

tall existing towers
The new (C.5.M.-11 antenna is
designed to produce greatly in-
creased transmitting and re-
ceiving range for the Class b
Citizen Band comimercial user.
Improved results are obtained
by conveniently close mount-
ing the C.8.M.-11 on tall
existing radio, T.V, or commu-
nications towers. Mounts less
than one foot from the tower
leg and tower structure forms
part of antenna circuit. This
assures mechanical stabil-
ity, low V.S.W.R. and
reduces distortion of
radiation pattern,

Two C.S.M-11 Units
annm-

stacked on opposite sides
;l L

O

of tower produce 3 db

gain . . . stacking on same
mle prnduces directional
pattern with 5 db gain.
f HELIWHIP* and
BEACON ANTENNAS
Carry the full Mark Mobile line
of famaus high efficiency mobile
ond fixed station antennas for
amateur and Citizen Band services.
User-approved and consistently
advertised to build sales action
for you! *U.S. Patent 2,966,679,
U.S. Process Patent 2,938,210,

i
i
All Mark Mobile ARTEnnas are availanie
al leading parts and equipment distributors.
~, For name of nearest distribvtor, write—

= MARK MOBILE inc

i\NI 5441 W, Favgo e, Skokie, Il

ENGINEERING
SCIENCE

DEGREE IN
27 or 35 MOS.

=)o
sl Al pre—-
B.S. degree 36 mos. .degree-27 mos.
Accelerated year -round progr-m brepares tor early
employment in ficlds of rnce and Engineering.
Regular -1-year broriin for 2. Degree completed
in 3t months. special cenginecring destree program
in 27, Classes start - March, June, July, SepPtember,
Janwvary. Quality education, Graduates emploved
from coast te coast. Government approved for vete
eran training. Students from 50 states. 40 countries
20 buildings: dorms. #vm. Campus. Save time and
money, Earn board while studying. Write lor catalog
and_complete information.
1 E. Washington Bivd., Fort Wayne 2, Indiana

INDIANA TECHNICAL COLLEGE

J% MAIL ORDER HI-FI N8

You €an now purchase all your Hi-Fl from one tc-
fiable source and he assured of pertect delivery, We
deliver most  hi-ti cnmpﬂneml. recorders & tap
within 24 hours. SEND US YOUR LIST OF HI-FI HE-
QUIREMENTS FOR OUR WHOLESALE QUOTATION and
FREE cataloRuc, WE WILL NOY BE UNDERSOLOD.
write us for proof of this statement.

CARSTON

125.-TD E. 88 St. New York 28, N.Y.
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n-p-n transistor, Before considering its
opposite number, we should find out
what » and p mean. Basically there are
two types of semiconductor materials, In
one, the atoms will give up their elec-
trons (negative charges) rather easily,
This is the n type. The other can be
more readily induced to take on or ac-
cept electirons. In so doing it acts like
a positive element and is called the p
type.

In the n-p-n sandwich, emitter and
collector are n types, while the base
sandwiched between them is a p type. In
the p-n-p type (positive-negative-posi-
tive), the reverse is true,

At first thought, it may not seem that
the polarity of applied voltages makes
sense. However, if the collector of the
n-p-n type (Fig. 1B) will yield electrons
with little encouragement. then we
would provide that encouragement by
attraction by applying our positive po-
tential te this element, which is the im-
portant point where we get the results
we are looking for. kven though the
emitter is of the same material, it is at
the other end of the transistor, So, to
get the greatest potential difference
across the entire device, the most nega-
tive potential goes to the emitter. The
base potential is fairly close to that of
the element it controls, the emitter, but
usually not as negative.

In a p-a-p transistor, things are gen-
crally reversed. The p collector mate-
rial is full of holes (positive) and will
attract electrons. so the most negative
potential is applied here, with the nost
positive generally going to the emitter.
Using Fig. 1B as a starting point, the
battery terminals would be reversed and
electirrons would flow through the tran-
sistor in the opposite direction. The base

potential would be close to that at the |

emitter, but not usually as positive.

There are some tricks for remember-
ing this. To determine voltage relation-
ships, one service technician adds an-
other, alternate letter to the transistor
type ( n-p-n-p and p-n-p-n, for example).
The last letter gives the polarity of volt-
age applied to the collector. The emitter
is at the opposite potential, with the
hase very close to it but generally not
quite as extreme. To aveid confusion
with what you see on circuit diagrams,
remember that these are relative volt-
ages with respect to the various elec-
trodes. Voltage as measured [rom
ground will depend on how the battery
voltage is distributed above and below
ground,

Other Configurations

Just as tubes can be used in various
configurations, so can transistors. Fig.
2A shows a conventional, grounded-
cathode, grid-input amplifier and its cor-
responding grounded-emitter, base-in-
put transistor circuit, using a u-p-n type.
Fig. 2B shows the grounded-grid and
corresponding grounded-base configura-
tions. Fig. 2C shows the grounded-plate
(cathode-follower) and grounded-collec-
tor (emitter-follower) arrangements,
As with tubes, matters can get more
complicated than shown, but at least
we have a starting point, ~30-
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to take advantage

of the best
signal-to-noise ratio...
mast mount

this amplifier

to use ac power
source up to

1 mile from the
antenna...

plug in this

remote power supply

NEW
BLONDER-TONGUE
MODEL AB-3

mast-mounted TV/FM amplifier with remote power supply

New engineering features incorporated in the Blonder-Tongue model AB-3
mast-mounted amplifier make it possible to utilize the maximum signal-to-
noise ratio available at the antenna, and at the same time, power the ampli-
fier from an AC source up to one mile away. Whether you use the AB-3 and
its remote contrel power supply (RP-3) in a fringe area home installation,
or as a pre-amplifier in a master TV system—by locating the amplifier close
to the antenna, you take advantage of the best available signal with noise
picked up by the down lead minimized.

The remote power supply sends AC power up to the mast mounted amplifier
on the same down-lead that carries the antenna signal down. What’s more,
the remote power supply provides the correct power to the amplifier forr any
length of connecting cable up to one mile (when open twin-lead is used.) The
RP-3 also serves to isolate the antenna signal from the AC and to provide an
excellent impedance match for either 75 ohin or 300 ohm cable. This new
amplifier employing a low noise frame-grid tube provides 22db (almost 13X)
gain on VHF-TV and FM stations.

other features include:

MAINTENANCE FREE OPERATION — Matched remote power supply provides correct
voltage for any length of down-lead, assuring longer tube-life.

EASY INSTALLATION WITH 300 OHM TWINLEAD OR 75 OHM COAX-—Stripless terminals
for 309 ohm twinlead; solderless “quick-disconnect” terminals for 75 ohm coax. No
balun is needed because the input is matched to 300 ohm antennas.

CHO_ICE OF MANUAL OR AUTOMATIC OFF/ON SWITCH — Turns AB-3 on and off auto-
matically when used with most TV sets.

Model AB-3 (including RP-3 remote power supply) $104.50,
Available through distributors.
Free System Layout Aid Available For Master System Installations. Write Dept. IIC.

engineered and manufactured by

BLONDERXTONGUE

9 Alling St., Newark, N. J.

Canadian Div.: Benco Television Assoc., Ltd., Toronto, Ont. Export: Morhan Export Corp., New York 13, N. Y.
home TV Accessorics o UHF converters » master TV systems o FM-AM rodios
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importaNt NEW
i SAMS BOOKS &
Ul BECOME A COMMUNICATIONS EXPERT!

| Second-Class Radiotelephone

License Handbook
by Edward M. Noll

You must have a second -class
radiotelephone license to re-
pair (and in some cases to
operate) various communica-
tions equipment, including
two-way mobile radio. Here's
all the information you need
to (Pasa the 2nd class exam,
and to successfully maintain
and operate 2-way and other
communications units on the job. 6 chapters
contain questions and answers based on the
FCC exam. 6 more chaptera of text give you
the thorough background and full knowledge
of communications theory and practices you
will need. Gives vital data on fundamental ays-
tems, rules and regulations, operating prac-
tices and procedures, communications test
equipment, transmitter tuning and adjust-
ment, etc. Elements I, II, and 111 of the 2nd
clase exam are explored in detail. Extensive |
Appendix provides much useful refer- 5395 q

oL

=R e

ence data. 240 pages; 514” x 814", Oniy

HELPS YOU SOLVE THE “TOUGR DOGS™! |

Radio and TV Trouble Clues

i A collection of unusual
“tough dog" troubles, hased
on actual field experiences
with specific radio and TV
receivers. Compiled by the
Sama engineering staff from
material featured in the
“Quicker Servicing’’ column
of PF REPORTER magazine,
the book shows you in
detail how to avoid time-
conguming errors. Three sec-
tions cover troubles in TV
and radic receivers, plua
"oddball’’ problems; illustrated with dozens of
photographs and schematics of the set or cir-
cuits being analyzed. Here's a guide that will
help you get those “tough dogs” off your
bench faster and easier. 96 pages; 534" s §
x 834", Only 150 |
——

Tube Substitution Handbook

NEW VOL. 2. Revised to include over

4,450 direct substitutions, Lists 1,644
receiving tubes with over 2,500 sub-

stitutions; shows 186 Industrial and [edewvsesvan
494 European substitutes for Amer- L

ican receiving tubes; 453 American
receiving tube substitutes for Euro-
pean types, with 725 direct substitu-
tions. 17%, morle sul')s'iiltut(iionu than
in previous volume! Handy

534" x 834" size. Only.... ... $]s0

1960-1961 TV Circvit Handbook

Shows you what’s new in TV cir-
cuits for 1960-61. Describea cir-
cuits of all major manufacturers,
from remote tuner controls to pic-
ture tubes, including color TV. The
best “briefing’’ you can get on the
new, unfamiliar TV circuits. $995
136 pages; 8%4"x11". Oniy.. 3

HOWARD W. SAMS & €0., INC.

= Order from your Sams Distributor teday, or

H mail to Howord W. Sams & Co,, Inc,, Dept, C-11
1720 E. 38th $1., Indianapelis 6, Ind.

# Send me the following books:

# O Second.Closs Rodiotel. License Hdbk. [(QAN-1)

4 O Rodio and TV Trouble Clues {RTQ-1)

O Tube Substitution Handbook. Vol. 2 (TUB-2)

0O 1960-1961 TV Cirevit Hondbook (CHM-1)

350000000080000600 entlosed. [J Send Free Book List

M—EE.

gCty____  Zone__ State
WMEBEREE (Oyiside U.S.A. priced slightly higher) B mmm
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SERVICE
INDUSTRY

F YOU raise your voice long enough

and loud enough, it seems that it has
to do a little good eventually. The serv-
ice profession has unremittingly ham-
mered away at certain gripes against
set manufacturers, for example, over
the vears. Suddenly we find that more
than one member of the manufacturing
segment of electronics is becoming re-
sponsive to long-standing plaints and
offering balm to be used on old sores.

From Indianapolis, Indiana, and other
points cones evidence that RCA is un-
dertaking some de-emphasis of its own

Iservice company in favor of independ-

|

ents. In response to charges by the In-
dianapolis Television Technicians Asso-
ciation that the RCA Service Co. is
exploiting an unfair advantage growing
out of its association with the set-man-
ufacturing affiliate, an agreement has
been reached under which local inde-
pendents will be designated as ‘“Author-
ized RCA Victor Service Dealers.” To
our knowledge, this manufacturer is
among those who have never conferred
such a status on independents in the

| past.

The designation may seem like an
empty gesture, but ITTA foresees a
practical advantage. In the past, inde-
pendents could never advertise them-
selves in association with the RCA
name. An owner of an RCA set seeking
service would often look in the yellow
pages and be attracted by this manu-
facturer's trade mark, under which only
the affiliated service company would be
listed. From now on, “authorized” deal-
ers will he listed in the yellow pages
along with the affiliated service agency
under the well-known trade mark. Par-
ticipating dealers will also get certifi-
cates, large enough to be displayed,
attesting to their status.

Also encouraging is some evidence
that this move is more than a local meas-
ure in response {o strong pressure. Evi-
dently this basic plan is to be carried to
other parts of the country. TESA of
Miami states that a similar arrangement
for authorizing independents through
the local RC A Victor distributor is in the
works.

Westinghouse Helps

The “CSEA Countdown,” organ of the
California State Electronics Association,
reports a new system introduced by
Westinghonse to make it easier for serv-
ice technicians to get replacement parts
for ailing receivers. This manufacturer
is issuing credit cards to service dealers
to facilitate procurement procedures.
These cards will be issued to service

www americanradiohistory com

dealers who are members of recognized
associations, on application made
through these associations.

Here is a typical situation in which
possession of the card will be a boon:
You are in an area where you are not
readily accessible to a distributor that
carries Westinghoitse parts. or the local
man doesn’t happen to have the special-
ized component on hand that you need.
You phone in or write in an order. giving
your card number. The part is shipped
out promptly and yvour account is billed.

In the past. it was necessary to fill out
a number of papers and much processing
time was required. Dealers who do not
bother to obtain credit cards will still be
in this position. The plan is expected to
be a particutar boon in handiling parts
that are still under warranty. The red
tape in which warranty work often be-
comes entangled has been a major gripe
with service dealers for a decade and a
half. At last, somebody came up with a
bright idea.

Manufacturers and Licensing

That portion of the service industry
which favors licensing was pleasantly
surprised by recent pronouncements
from two manufacturers. Manufactur-
ers have traditionally opposed govern-
mental regulation, despite many pleas
from service groups. The Finney Co.,
antenna manufacturers, and Raytheon
Manufucturing Co. have announced
themselves in favor. Neither of these is
a set maker, of course, but the stand is
nevertheless significant. Spokesman for
Finney was Morris L. Finneburgh, presi-
dent, at the last NATESA convention in
Chicago. Jack Cattaral took his position
on behalf of Raytheon. Both men called
attention to the damage often done to
independents by selfish activity on the
part of manufacturers and distributors.
Also cited was the harm done by the un-
fettered operations of ill-equipped,
poorly trained people who designate
themselves as service technicians.

Cattaral went so far as to state that
federal licensing might he the best an-
swer. He compared this to the need for
an FCC ticket for work on various types
of transmitters.

The Finney Co. has shown that it
means business in another area. It re-
cently lifted the antenna franchise of an
Ohio distributor who was found to be
selling direct to the retail trade. in com-
petition with service dealers. Other
manufacturers maintain similar formal
stands against distributors who are
guilty of retail selling, but most show
extreme reluctance to do anything in the

ELECTRONICS WORLD
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way of enforcing the rules, even under |
pressure. The Finney action was prompt
and decisive. |

The actions to which we have called
attention here involve four different
manufacturers, two of them set makers.
Are these people beginning to give long
overdue acknowledgment to the impor-
tance-—to them-—of the service indus-
fry?

FTC Takes Action

The Federal Trade Commission has
ruled that all advertising that crosses
state lines and may induce husiness to
come across state lines is subject to its
jurisdiction, even though such advertis-
ing may appear in local newspapers. As |
NATESA sees it, this should have far-l
reaching implications with respect to
“bait” and other phony advertising in-
volving TV and other electronic repair
work.

A case in point was discussed in our
September issue (“'Service Industry
News,” page 106). A dealer in Monon,
Indiana was being barraged by his cus-
tomers for what they believed to be ex-
cessive service fees and unreasonable
prices on picture and other tubes. The
basis for their complainis was the fact
that they received and read the daily
and Sunday newspapers being published
over the horder in Chicago, Illinois.

Ads were promoting $2 service calls
and picture tubes {reconditioned, but
not identified as such) at prices lower
than what the service dealer had 1o pay
for the new ones he was installing in his
customers’ sets. As a result of sad expe-
rience and active campaigning by asso-
ciations in Chicago, the truth behined
such advertising was no secret to many
Chicago set owners. However, there was
no way for the good people of Monon to
know what the real story was. The grass
simply looked greener in Chieago. The
Monon dealer had to suffer for a situa-
tion over which he had no control but
which was having considerable effect on
his business.

The formal acknowledgment that
suchh an effect can occur across state
borders is an important gain, NATISA
has been trying to drive this point home
with federal agencies for some time. Let
us hope that enforcement will follow
promptly now that jurisdiction has been
acknowledged. How far such jurisdic-
tion will be assumed, however, is a mat-
ter of interpretation. In the case of the
Monon-Chicago matter, for example, the
advertisers were not soliciting husiness
aeross state lines. There was no direct
attempt to persuade people outside of
Chicago to obtain tubes from the aclver-
tising firms by mail. Will the FTC con-
sider that this advertising is effectively
crossing state lines? Also, what happens
with advertising run in papers that are
distributed out of the state where the
advertiser is not located near a horder
with another state? In practice, this ad-
vertising does have some effect. Ask the
man in Monon—he knows.

As we said, a matter of interpretation
is involved here. Perhaps the FTC action
is a first step that will be followed by
broader efforts. 30—
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"My Photofact Library
is the most important

t°°| in my daily servicing.
With my Photofacts | am able to
complete a job in just half the
time it would take without them
.. .Membership in the PEET pro-
gram is the best thing that could
happen to any Electronic Tech-
nician. | believe | speck from
experience as this is my 19th
year of full-time servicing.”
—A. Kish, Jr.

Al's Radio & Television
Carferet, N. J.

Service Technicians! YOU EARN MORE...
YOU RATE with the public when you own
the PHOTOFACT service data library!

You enjoy maximum earnings as the
owner of a complete PHOTOFACT
Service Data Library! It’s inevitable,
because no matter how expert you are,
you can always save more time on
any job, get more jobs done daily—
EARN MORE, DAY IN AND DAY OUT...

What's more—as the owner of a
complete PHOTOFACT Library, you
know your customers’ sets best. You
can actually show each customer you
have the PHOTOFACT Folder covering
his very own set. Result: You command
public respect and acceptance which
paves the way to more business and
earnings for you.

NOW IS THE TIME TO JOIN

THE POWERFUL NEW PROGRAM
FOR QUALIFIED TECHNICIANS

If you now own a PHOTO-
FACT Library or plan to own
one, you can apply for mem-
bership in "PEET.” It's the
first industry program really
designed to build powerful
public acceptance for the
Service Technician who qual-
ifies. Builds enviable prestige
and business forits members.

——

Benefits cost you absolutely Shop Name__

nothing if you qualify. Ask

your Sams Distributor for the j Aftn:i

“PEET' details, or mail cou-

pon today. Address__
City__

Fe—_————— e ———— —
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HOWARD W.SAMS & CO., INC. ‘&

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

O Send me full details on the new "PEET" Program.

O Send full information on the Easy-Buy Plan and Free
File Cabinet deal.

O I'm interested in a Standing Order Subscription.
O I'm a Service Technician O full-time; O part-time

My distributor is

HOW TO STAY AHEAD...

Yes, the truly successful Service
Technicians are those who own
thecomplete PHOTOFACT Library,
who can meet and solve any re-
pair problem—faster and more
profitably. And these men keep
ahead because they're on a Stand-
ing Order Subscription with their
Distributors to receive all new
PHOTOFACTS as they are released
monthly, (They're eligible for the
benefits of membership in PEET,
too—see below!)
ONLY $10 DOWN puts the com-
plete PHOTOFACT Library in your
shop—and you have up to 30 months
to pay. See your Sams Distributor
today, or write to
Howard W, Sams
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for power & Llrcull 51 50-pc, COBALT MAGNET
chamzing, Worth 317 SETT for 100 of mig.
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Toouv. Wartn $10. $] | GIANT SUN BATTERY
l»ur 1y of Hte sensi-
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Tunnel Diodes Simplified

(Continued from puaye 46)

marketing the 1N650 series of gallium
arsenide tunnel dicdes which feature
peak-to-valley ratios greater than 15
to 1.

In addition to the germanium tunnel
diodes, both RCA and Generul Eleetric
produce engincering samples of the
high-ratio gallium arsenide tunnel di-
odes, in experimental quantities.

Advantages

By way of summing up, the following
advantages can be claimed for tunnel
diodes

1. The tunnel diode is a two-terminal
device. When hundreds of thousands are
wired into a computer, this is an im-
portant consideration.

2. The device is capable of extremely
high frequency performance, for a semi-
conductor. The present-day high-fre-
quency limit is 1000 to 4000 mec. with
10,000 me. expected in the near future.

3. Low power consumption (in the
microwatt region) which also mwcans
low heat generation.

4. Noise generation, exceeded only by
the maser and parametric amplifier, is
extremely low and, in addition, no pump
generator is required.

5. Extremely fast switching time.
The tunnel diode can handle pulses
having a time duration of less than
1 millimicrosecontd.

6. High-temperature operation, par-
ticularly the gallium arscnide diode.
which operates as high as 660 F. There
is no need for the elaborate cooling
systems used with conventional tube-
type computers. In addition, the tunnel
diode is not affected by nuclear radia-
tion.

This article has only scratched the
surface of the tunnel diode picture. In
the near future you can expect some
fantastic developments in this field. The
old “saw" about little acorns and bhig
oaks was never more true than with the
amazing tunnel diode. Given half a
chance, this little negative-resistance
acorn is going to grow some mighty big
oaks.
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Save up to 66% on ’,5
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9.¥-10540. MENDELSSOHN,
Concerta in A Flat for Twoe
'ianos and Orchestra
Frugoni and Taddel.

9-v-9740. PALESTRINA, f.c
Vergini: Stabat Mater and
the Super Flumina Baby-
lonis hy lTeceo Academy

Choir
9-v-10020. PARLESTRINA,
Missa Papae Marcelli:
Missa Assumpta Fst
Maria.

9-v-10170. SHUMANN. Syvin-

phonic Etudes and Fantas

iestucke, Op. 12 recorded
by Novaes. pianist.
9-V-11300, HANOEL OVER-

TURES. Alexander’s Feust:
Ariadne: zio. Jephtha:
Pastor ido, Rodelinda:
“I'erpsic hore: ‘Theseo. Rein-
hardt condhicts.

9-V-11200, BRUCKNER Syvin-
phony No. 4 in K Flat,
“Romantic.”  Klemperer
directs the Vienna Sym.

9-V-10930, CHOPIN Fiuwdes
Op. 10 and Op. 25. No-

vaes, brilliant pianist,
9.V-11160. SCHUMANN. Car-
naval: Seenes from Child-
homd and Papillons. The
master of pinne compasi-
tion interpreted by No-
vaes
MOZARTC
AR

1V ZART
|MSZART

9.¥-12, MOZART Siring
Quartels. Nos. T thra 10
plus  Adagio and Fugue.
Barchet Quartet. 3 disks.
9.¥.8. BEETHOVEN Music
for Cello and Piano. Com-
plete 5 sonutas plus 3 sets
of varitions. 3 disks.
9-y-202. BACH, St .John
Passion.  Grossman  con
ducts Vienna Synr. 3 disks.
9-v-401, CHOPIN. [I'iano
Music. Guistmar Novaes
Ftudes. Op. 10 and 25,
commplete  Waltzes:  Pre-
ludles. Op. 28 complete.
So! 1 No. 2 in B Flat.
d-lisk set.
9-v-3. MOZART - String
Quintets. B Flat Major. €
Minor, € Muajor. ¢, Min-
or, 1) Major. K Flat Maj
or, Barchet Chuartet. QQuin-
tets. Nos. 2 thru 7, in-
clusive. 3 disks.

RADIO SHACK ...

9-v-11570. BEETHOVEN Son

atas, "“Pathetique.
“Maonlight.” “Wald-
stein:”  Appasionatta.”’
Frugoni, pianst,

9.¥-8870, BACH, Concerlos
in C and 1) for 3 bharpsi-
chords: Concerto in A for
4 harpsichords. Reinhardt
conducts.

9-V-8550. MOZART Cuncerto
in C for Flute and Harp:
Adagio, K. 617 and An-
dunte. K314, Fine record-
ing by Pro Musica Orches-
ira.

9-V-8140, WEBER ['iano
Concertos Nes. 1 oand &
Wuehrer, pianist with the
I’ro Musica Orchestra,
9.v-9440. GLUCK, PERGOL-
ESI, BOCCHERINI, Concertos
for Flute and Orchestra
recorded by Pro Musica
Sym.

9-V-8170. COMPLETE CHOPIN
WALTZES. Novaces in a shin-
ing clisk of perennial fav
orites for music lovers.
9-v-10740. VIVALOL. 4 Bas
soon Concerti. 13ianchi.
oboe. Santi conducts this
unusual program
9-V-10460, SCHONBERG,
Verklarte Nacht. Horen-
stein conducts this great
work.

9-v-6. SCHUBERT Quintels
in A Magor. *The Trout,”
C Major. Quartets in 1)
Minor. =14, “'Death and
the Maiden.'” B Flat Maj-
or. 3 disks.

9-¥-23. HANOEL, Complete
Organ Concertos. Vol, 1,
1.9, Walter Kraft organ-
ist with Pro Musica. Rein.
hardt conducting. 3 disks,
9-v-24, HANOEL, Organ
Cancertos, Vol. 11, Con-
certos  10-T6.  Organists
Walter Kraft and Fva
Hoelderlin with Pro Mu-
sicn Orchestra. 3 disks.
9-¥-13. MOZART, String
Quartets, Vol. 11. Barchet
Quartet performs quartets
E flat Major. 13 flat Maj-
or. Y Minor, K. 172, 1701,
174 G Major K. 387 D
Minor K. 421, I flat Maj-
or K. 428, 13 flat Major,
K. 458, 3 «isks
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730 Commeonwealth Ave., Boston, Mass.
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4.98 Long-Play
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ONLY

Plus FREE
BONUS RECORD

Thelll #a the maglc of these superb
high-fidelity recordingsl Most fam-
ous soloists and erchestras of Ee-
rope in brilllant interpratations of
raraly performed works.
Sensational Sovingsl Immediate
Deiivery Order by mail teday

FREE!

This tegular 4.98
12-inch LP record
with each order:

‘““Glockenspiels Traps
and Plenty of Pipes”

Popular Hi-Fi. Pipe Or/gcu reproduc-
tion with Lesn Berry of the Hub Rink,
Chicago

Any of these
12-in.High Fidelity
3-RECORD ALBUMS

PLUS FREE
BONUS RECORD

Tremendous Savings on 3-racord albums of
Works of tha *"Masters!” Those hard-to-get
landmarks of classical composition in spar-
kling high fidelity ! All latest releases. Beauti-
fully boxed with hbretto and complete his-
torical notes.

ORDER ALL YOU WANT! NO OBLIGA-
TION TO BUY MORE DISCS LATER.
SATISFACTION GUARANTEED

Cotalogs with each
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———ORDER NOW—

B g

9-v-9632.
turnes.

CHOPIN Noc

Novaes. well

known Chopin interpretor,

plays many lovely noec
turnes. 2 disks.

9.¥-10490. CHOPIN. 4 1im-
promptus and 4 DBallades
for Piano. Frugoni brings
out all the brilliance of
Chopin.

9-v-8040. BRUCKNER Svm-
shony No. % in D). Pro
Musica Sym. Horenstein
conducts.

9-V-10260. MOZART, ''Coro-
nation” Mass and Vesper-
ae. Pro Musica Symphony.

9.V-11452. HAYON, The
Creation (Oratorio). 2-
clisk set in superlative re-
cording by Horenstein and
the Weiner Volksoper

9.y-11480, VIVALOIl, 'The
Four Seasons. Most fam-
ous of concerti for violin
{featuring Accademici

9-V-11490. BARTOK I’iano
Concertes No. 2 and No.
3. Sandor. famous pianist.

9-v-10730. BACH. Concerto
for Flute. Violin and Harp-
sichord: Cencerto No. 31n
1) for Harpsichord. Mess,
flute. Stuttgard Pro Musi-
cu. Reinharelt conducting

9.v-7. BACH Mass in BB
Minor. with Libretlto.
#3ach - Festival Orch. 3 -
disk set

9.¥.15, BACH, Suites for
Unaccompanied Cello
tcomplete) . Cellist  Gas
par Cassado. 3 disks,
9.y-14. MOZART, String
Quartets. Vol. 111 (com
vete). IPerformed by the
jarchet Quartet. 3 disks.
9.V-115. MAHLER, Sym.
phony No. 2. “"Resurrec-
tion'" and Das lied Von
Der Frde. Vienna Sym. 3
disks.

9-y-20. VIVALDI, I.'Estro
Armonico, Opus 3. T'welve
concerti for string orches-
tra. 'ro Musica. 3 disks.
9-V.116. MAHLER, Sym-
phonies Nos, 1, I) Major
and 9. ) Minor. Also Kin-

dertotenlieder. 3-disk set.
USE THIS HANDY COUPON . = m = my

| Radio Shack Corp., Dept. 61C6A, 730 Commonwealth Ave., Boston 17, Mass.
Please send me the foltowing selactions. | understand | will receive reg. $4.98 FREE record,

: “Glockenspiels, Traps and Plenty of Pipes™ with each order | place.
Fill in coupon, enctose
B in envelope with remit.  3-record albums at $5.99 set
j tonce. Send Check or List number for each
money Qrder. Sorry, no -
b COD's. Add 25c¢ for =
] postoge & hondling
East of Mississippi; 50¢
I west of Miss. My name 5
1 FREE year's subscription {print)
. to Radio Shock's Record ~ Address.

2 records for $4.98
List PAIRS of numbers

Hi-Fi 12-inch LP CLASSICS

4.98 List BONUS RECORD
WITH EACH ORDER

9-¥-10720. VIVALOL. & Con-
certi for Olwe and Orches-
tra. Caroldi is the virtu-
oso oboist. Santi leads the
Accaddemici i Milano.,

9-¥-10750. BRUCKNER, Sym-
shony No. 7 in K. Ros-

raud  conduets  in this
vriginal.
9.v-10760. BERG. Concerto

for Violin and Orchestra;
STRAVINSKY Concerto in B>
for Violin.

9-V-10790. BOCCHERIN] Con-
cerlio in BB Flat for Cello
and Orchestra: HAYON
Concerto in 1Y for Cello:
VIVALD] Concerto for Cello
and Orchestra.

9-v-10940. CHOPIN I're-
ludes 124) Op. 28 and Son-
ata No. 2 plaved by No-
vaes.

9-V-11642, HANDEL. Israel
in Kgypt. Recorded here
by the Dessoff Chorus.

Sym. of the Air. 2 disks.

9-V-10200, SCHUBERT. Sym-
shony No. 9 in C. ""The
Perlea conducts.

Freat.”’

9-v-200, BACH St. Matthew
Passion, Complete  with
libretto! Vienna Chamber
Orchestra. 3-disk set.
9-v.25, BACH, Nancdenburg
Concertos lcomplete). Vio-
lin Concertos 1. 2. Con-
certo. 1) Minor for 2 Vio-
lins. 3 disks.

9-¥-110, MOZART, PFiano
Concertos (complete) Nos
22 through 27. l)'ro Mu-
siea Orchestra of Vienna,
3 disks.

9-¥-201. BACH, Christmas
Oratoria, Vienna Sym.
Kammerchor conducts. 3

disks,

.
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DM-64 DYNAMOTOR—12 VD“ F /BC-923—=NEW: 356.95
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Address Dept.
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00 Minimum Order, 25%

NOW AT YOUR DEALER
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PRICES:
COMMAND TRANSMITTERS, RECEIVERS

R-23/ARC-S RECEIVER—
190 to 550 KC . . . Used: $12.95

BC-454 RECEIVER—3 to 6 MC .New: $14.95
BC-455 RECEIVER—6 to 9 MC .Used: 8.95

R-77/ARC-3 RECEIVER —
100 to 156 MC . . Used: $14.95

T-17/ARC-5 TRANSMITTER —
1.3 to 2.1 MC. . .New: $14.95

7-18/ARC-5 TRANSMITTER—2.1 to 3 MC. New: $ 8,95
T-19 Navy TRANSMITTER—3 to 4 MC. . . Used: 5.95
1-20 ARC-5 TRANSMITTER—4 to 5.3 MC.New:  3.95
T-21,ARC-5 TRANSMITTER—5.3 to 7 MC. New:  9.95
1-22 ARC-5 TRANSMITTER—7 to 9.1 MC. New: 12.95
T-23 ARC-5 TRANSMITTER—

100to 156 MC. .................., 16.95

T.67/ARC-3 TRANSMITTER«—
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Uses of New Satellites
(Continned from page 55)

be motionless. From the point of view
of the satellite, the earth too would
seem (o he standing still. Three satel-
lites, 120 degrees apart, would be suf-
ficient to cover the earth (except for
the polar regions) as passive communi-
cations satellites.

Active satellites can also be used for
communications. For example, “Proj-
ect Score” orbited a cylindrical satellite
in December 1958 which was used to
broadcast a tape-recorded message
from President Eisenhower to the
world. With such a set-up it is possible
to transmit a message from the ground.
have it recorded by the satellite, and
then re-transmit this message to an-
other distant ground station as the
satellite passes over.

Navigation presents a number of
problems as yet unresolved by any ex-
isting system. Loran, valuable as it is,
requires a number of land-based sta-
tions which limits its usefulness in
many applications. Precise world-wide
navigation is closer to reality with the
development of the Navy's “Transit”
satellites. \When this system is in full
operation (four satellites in orbit by
1962). it will provide complete coverage
of the earth. Every 90 minutes a navi-
gational [ix, accurate to one-fourth
mile, will be possible. An antenna, small
computer, and a receivel are all that
will be required at each ground loca-
tion {ship) to provide complete navi-
gational information.

A photograph of the "Transit” sat-
ellite is on page 55. Painted on the
surface are the candy stripes which
comprise the antenna. Bands about the
center contain the solar cells which are
used to recharge the satellite’s battor-
16-ton laboratory
say
into orbit by 1965,

Drawing of space

which engineers of the Martin Co.
could be

launched

CONTROL
CENTER —

BIOLOGICAL
8 CHEMICAL
LAB

ASTRONOMY a [[§
GEOPHYSICAL -
LAB -

ANTENNA
MAGNETIC SENSOR
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ies. Operation of this navigational sat-
ellite is a three-stage process.

1. After it has been placed in orbit,
the “Transit's” transmitter sends a sig-
nal to ground station #1. The signal
shifts in Irequency because of the Dop-
pler effect. This Doppler shift provides
valuable information about the satel-
lite's speed. After receiving this infor-
mation and reducing it to digital form.
the data is sent to a central computer,

2. At the central computer. the Dop-
pler informalion is used to compute
the future path of the satellite. This
information is sent to station #2 which
transmits the new path information to
the satellite where it is stored.

3. Ship stations desiring a naviga-
tional fix receive the information broad-
cast intermittently by “Transit.” This
current data. together with previous in-
formation about the satellite, is fed to
a computer which calculates the pres-
ent position of the ship.

As part of this program, the Navy
recently sent two satellites into orbit
with a single “Thor-Able-Star” rocket.
This was the first time that two satel-
lites had been launched simultaneously.
One of the units, the “Transit II-A,” is
a 223 pound navigation satellite while
the second payload is a 42 pound sphere
designed to examine ionospheric radia-
tion. After being placed in orbit, the
two satellites were separated.

Weather forecasting, missile-launch
detection. communications, and navi-
gation are all being aided by the “‘elec-
tronic labs in space.” On the other hand,
the time is coming when man himself

NAME LAUNCHED
Explorer | Januvary 1958
Vangueord | March 1958
Vonguard I February 1959
Explorer VI August 1959

September 1959
October 1959

Vanguard (]
Explorer VII

Tiros | April 1960
Transit 1-8 April 1960
Midas 11 May 1960
Transit [1-A June 1960
Echo [ Avugust 1960
Courier | October 1960
Explorer VIII November 1960
Tiros 11 November 1960 ||

Table 1. V.S, satellites now in orbit. i

will travel in space. Instruments alone, [
while they provide valuable data. can |
never take the place of a true space
laboratory. One such laboratory has
been proposed by Murtin Co. A drawing
showing this proposed space lab is on
previous page.

“Project Mercury”—the man-in- |
space project—is designed to orbit a
vehicle which can be safely recovered.
The “Discoverer” project, which ejects
a capsule for recovery, and which has
already been successful, is one step
along the way to the “Mercury” project. |
With a manned space station, possibili-
ties are virtually unlimited. I

No matter by what means man ex-
tends his knowledge of the earth and
space, electlronics is sure to play a vital

role. 50—
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Electronic Resistive Load |
(Continued from puge 51) |

divider would carry all the current for
all taps plus the bleeder current. The
second section would carry all of this
current, at a reduced voltage, except
for the current taken off at the first
tap, and so on.

Where the voltage has to be reduced
but slightly, a bleeder resistor can some-
times fulfill two functions. It can dis-
charge the capacitor and may, by in-
creasing the total current drawn, cause
the power-supply voltage to drop the
desired amount, All we need to do to
check this out is to turn the Load con-
trol up a littie farther so that the mil-
liammeter shows the full-load current
and the bleeder current. By varying the
Load control and watching our meters,
we can see what adding a few more
ma. to the load will do.

The unit is built in a small aluminum
cabinet, with a small chassis held in
place by the two rheostats. See Fig. 4.
To save bench space, a vertical arrange-
ment is used. The cabinet and the chas-
sis should be insulated from the wiring.

This prevents shock hazard and short
circuits should the cabinet of the device
touch other, grounded equipment.

In wiring, the binding posts, R,, and
R. should be wired before the trans- |
former is bolted in place. Care should
be taken to place the meter multipliers

well away from the tubes, both from a | ——

clearance and a heat standpoint. Due to
the heat generated, vent plugs are used
in the cabinet back, near the tube bases,
and at the top of the tubes.

The schematic, Fig. 1, lists the mil-
liammeter multipliers based upon a
1-ma. meter with an internal resistance
of 50 ohms. Where the movement used
has some other resistance, the values of
the shunt resistors, R., R, and R;, will
have to be changed accordingly.

The meters, meter switches, and the
multipliers can be eliminated, if desired, |
and test jacks for external meters can
be used. However, both a separate mil-
liammeter and a voltmeter are desired
since it is necessary to make simulta-
neous measurements,

The capacity of the voltage and the
current that can be handled by the unit
depends upon the tubes used. Various
heam-power tetrodes such as the 6L6
series, the 6F6, 6V6, 6K6, and others
can be used without circuit changes.
Fig. 5 shows the wattage capacity of
some of these tubes in pairs, as used in
this device, expressed in voltage and
current. The 5932 type is a premium
version of the 6L6.

If a heavy-duty version using higher-
power tubes is desired, some changes
in parts and layout will have to he con- |
sidered. A somewhat larger transformer |
will be needed to handle the extra cur-
rent. This will add expense and take up
more space. Also, the higher-power
tubes may interfere physically with the
meters in the layout shown in Fig. 4.
A larger chassis and housing will thus

be needed.
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ELECTRONIC CROSSWORDS

By BRUCE BALK

t Ansicer on puge 123)

ACROSS 66. Theoretical conductor of elec-
tromagnetic radiation.
1. Device to convert rotary 10 g7 Playvthing.
longitudinal motion.
4. Triingulm- group of three pri- DO .
1. Whisker used in crysials.
mary color phosphor dois. R
q g 2. Ripen, mature
9. Painting. i
19, Kalm. 3 Phonogra!.)h record mold.
13. Unit of inductance. '! Atginat l"“? .
14. Voitage-current-resistance - ShowecAl .agmn. AEVA, TV ONIES
(abbr.) 6. Preposition
= e 7. Common verb,
15. Examiner A X _
. 8. Unit of kinetic energy
17. Heat or light, for example - -
il . 9. What the British call an an-
19, Pertaining 1o musical sound lehas
21. Voltage-resistance-current 10. Slang for transmitier or re-
(abbr.) ceiver
22, Afresh. 1. Attempt.
21. Type of fastener. 16. Supporting structure for an
26. Consumes. antenna.
29, Cenlers of coils 20, Device for connecting a wire
3t. Magnetic or eleciric separation. to terminal strip.
33, Rim, edge. 22 Early miniature high-frequency
34. The color gokl tube
33. Color code for number 1wo. 23. Bellini heroine.
37. Tattered cloth. 25. First of 1the potting compounds.
39, Island near Manhattan {abbr.). 27 Cash registers.
10. Effective value of a.c. corre- 28 Overflowed.
sponding to d.c. value 1hat will 30. Rig.
produce saine heating effect. 32. Allenuator
{abbr.). 26, Pale, faint (as of light)
42, Applied portion of o soldeving 38 External cover of loud-
iron speaker.
44. It makes holes 11. Generated electromagnetic ra-
46. Type of fastener used in car- diation
pentry. 43, on the back.
48. Adult male 43. Place inside.
50. Measuring device (abbr.}. 47. The volcano Mauna
31. Slang for ocozy mauer 4. Random electromagnetic radia-
53. Means for production. tion
53. Segmented connector shaped 352. One time only
like a fruit. 54. River in Germany
58. Types of pulleys or gears 35. Telegraph key ({collog.)
61. One (Italian) 56. Literary collection.
2. Near: shut. 57. Height above sea level tabbr.).
64. Tear 39. River (Span.)
65, Apothecaries’ measwe denoted 60. Secret agent
by “C (abbr.) 63. Exclamation of surprise.
2 13 q |5 |6 |7 |8 g J1c
12 13 19
18 16 17
19 20 2l
22 |23 24 25 26 27 |28
e
29 30 34 32 33
34 35 ag 37 g 35
40 4| 42 43 44 45
46 47 48 49 50
51 52 53 54
55 |56 57 58 59 160
6l 62 63 64
65 66 67
March, 1961
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Kit $59.95 wirea $89.95
model 761: 117 VAC & 6 VDC {Kit $69.95

Model 762: 117 VAC & 12 VDC (wired $99.95
incl. mtg. bracket (Pat. Pend.)

*EICO premounts, prewires, pretunes, and seals the ENTIRE transmitter
oscillator circuit to conform with FCC regulations (Section 19.71 sub-
division d). EICO thus gives you the transceiver in kit form that you can
build and put on the air without the supervision of a Commercial Radio-
Telephone Licensee!

Highly sensitive, selective SUPERHET (not regenerative) receiver with 52
dual function tubes and RF stage. Continuous tuning over all 23 bands.
Exclusive Super-Hush® noise limiter. AVC.3" x 5” PM speaker. Detachable
ceramic mike. 5-Watt crystal-controlled transmitter. Variable 'pi’" network
matches most popular antennas. 12-position Posi-Lock® mounting bracket.
7 tubes and 1 crystal (extra xtals $3.95 each). Covers up to 20 miles,
License available to any citizen over 18—no exams or special skills
required, application form supplied free. Antennas optional.

TOPS IN DESIGN ... QUALITY

oy

8 B» =

[ 3

All-Transistor Portable RA-B {
Kit $29.9'5 Wire(r!‘I 54?.95

i ivity & selectivity. b ; O
s s e wokakers puen. | High-Level Univ. Mod.-Driver #730

pull audic. Preallgned RF & IF frans- | Kit $49.95 _ wired $79.95
formers. Less battery, incl. FET. Delivers S50W undistorted audje. Modu-

iy lates transmitters having RF Inputs up

| to 100w. Unique over-modufation indi-
| cator. Cover E-5 §4.50.
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Kit $49.95 Wired $79.95
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ing low-power, stand-by rig. 60W 0
50W external plate modulatien, 80
through 10 meters.

- =

Grid Dip Meter #710

Kit $29.99 Wired $49.95
Includes complete set of coits for full
band coverage. Continuous coverage 400
k¢ 1o 250 me, 500 ua meter.

Compare — judge for yourself — at your
neighborhood EICD distributor . For FREE
catalog on over 70 models ofeasy-to-build
professional test instruments, hi-fi and
ham gear, fill out coupon on Page 27

Most EICD distribut Her budget terms,
90-Watt CW Transmitter* 4720 i SRR A G L DA,

Kit $79.95 Wired $119.95 ®
*Top quatity””—ELECTRONIC KITS GUIDE.
Ideal tor veteran or novice. S0W CW,
65W external plate modulation. BO
S B No: 184,776 3300 N. 8lvd., L.I.C. 1, N. Y.
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TRANSISTOR TROUBLES
IN 12 MINUTES!

| Trouble-shoot every type
of circuit in ALL transis-
torized eauipment! 5235
pages; hundreds of illus
trations; 120 check
charts! $5.95

ﬁw-?awf
RECORD CHANGER
TROUBLES IN 5 MINUTES!

I.ocate mechanical and
electronics troubles fast.
Covers all makes. 320
pires 150 photos: 78
check charts! $3.9S
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TV TROUBLES
IN 10 MINUTES!
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picture troulhle in any
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.dingrams, check charts!
$4.95

COLOR TV TROUBLES
IN 15 MINUTES!
Covers every type of color
TV and picture tube! 250
pages; 362 check charts.
Hugrams, picture pat-

terns! $5.9$

Snmple Check Chart System Saves Time
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ENTIRELY
how to find the trouble in ANY tv,
changer or transistor circuit FAST!
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show vou
record
Index
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NEW METHOD.
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in minutes! These on-the-job books quickly
pay for themselves in profitable new husi-
ness and valuable time saved!
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book
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SEND NO MONEY!
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FREE TRIAL OFFER.... Mail Coupon Now!

Educational Book Publishing Div.

COYNE ELECTRICAL SCHOOL, Dept. 31-RY

1455 W. Congress Pkwy., cmcago 7,10

O Rush 4-Book PIN-POINT Series for T-day

1

l

]

FREE TRIAL per offer. For individual books, I
cheek below, '
|

|

I

|

TV ($4.93 plus postagc)

RECORD CUHIANGER 1$£3.953 plus postage)
COLOR TV ($).95 plus postage)
TRANSISTORS 1

15 plus postage)

(G0 caooooaoo0o0 . .Zone. .. State

§18.95 Cuash Price enclosed for 4 books. l

3 Send 4 books C.0.D. for $18.95 plus M.0, |
fee, COYNE PAYS POSTAGE ON ALL CASH I
& C.0.D. ORDERS. 7-Day money-back
guarantee on Cash or C.0.D. orders. |

106

Mac’s Service Shop

(Continued from puage 60

sets,”

course,” Mac replied: “but most TV

owners are especially solicitous regard-

ing their picture tubes. Placing a set so
that light falling on the screen makes
necessary the use of excessive bright-
ness and contrast will shaorten picture
tube life."”

“Yeah, and if you want to give the
tuner a rough time, all you have to do
is to change channels as though you

were spinning the wheel on Groucho's
Bet Your Life program.”
“Unnecessary roughness with any of the
controls pays off

Barney added.

-not for the owner but
for us.”
"I suspect that reasonable care on the

part of the user pays off more with

rrecord players than with radios and TV
Mac said thoughtfully. “There are
S0 many ways to abuse record players.”

“Sure,” Barney agreed; “like letting

| the little monsters manhandle the tone

arm while the changer is trying to go

through its cyele, or by dropping the
needle on the record or motor board. or

by trying to change a necedle yourself

[ when you don’t know what you're doing.

or by operating a portable player with

the lid closed so that all the heat from

| the motor and amplifier is trapped in-

side the turntable compartment with a
crystal cartridge that simply won't take
heat."”

“Transistor radios ave tough. but they
also require reasonable care,” Mac took
up the theme. “Lots of folks think be-
cause these radios have high-impact
cases that are practically unbreakable
it does not hurt to drop them.”

"“And if they could see the damage the

2oo that leaks out of spent battervies
does when it gets on a compact printed

circuit chassis, I'll bet they'd never lay
a transistor set away with batteries in
it or fail to take exhausted batteries out
at once,” Barney added.

He was interrupted by a low rumble

| of thunder.
“There's the cue for one last sugges- |

|

our door will always unplug his
TV set, and record player when a thun-
derstorm is in progress or when he is
going to be away from home for any

lion,” Mac said as he stood up. “The set
owner whe wants to stay away from
radio.

length of time during the thunderstorm

season. Let him know that the lightning
arrester on the TV antenna lead-in does

not protect his set from lightning surges

{coming in over the line and leaping

|

across the set switch. This kind of dam-

age is far, far more common than that
resulting from lightning coming in on

the antenna; yet it can be prevented so

easily just by leaving the plug out of the
wall socket while the storm is in prog-
ress.”

“Got every word of it!" Matilda said

triumphantly as she snapped shut the
shorthand book in which she had been

busily writing. “Now I can hardly wait

until some unwary customer asks me
for an ounce of prevention. I'll give him I /—‘ﬁ‘f
—1@— [} 5

a whole pound!”
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Amazing “New Fun”
AND VERSATILITY . . .

with your Hi-Fi, Tape Re-
corder or Record Ployer.
Send 10¢ for Audio Acces-
sory Cotolog A-401W

SWITCHCRAFT, INC,
577 N, Elston Ave., Chicogo 30, i1,
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Great Britain’s

By PATRICK HALLIDAY

Description of some of the
items seen by the 10,000
radio hobbyist attendees.

MATEUR communications 1receivers
and kits manufactured by U.S. firms
including Hallicrafters. Hemmarhend,
Heathi. and Neational were promineint
ar the recent four-dav International
Jadio Hobbies Exhibition in London.
This annual show. sponsored by Radio
Socicty of Great Britain. combines dis-
plays of home- and factory-built ham
gear. Kits, electronic music. aned hobby
1518’ equipment ; atiendance was atround
the 10.000-mark
Produets atiracting artention ranged
from a four-seetion, telescopie, alloy
antenna mast exiending to 15 feet and
priced at $145 to a neat 10-watt, 2-meter
phone 1ransmitter for fixed o mobile
operation and measuring 6 ineches wide,
5 inches high, and 7 inches deep at under
S70. Several compact ltransmitlers in-
tended solely for “lop-hand” (1.8-2 me.)
were shown for the first time: this band
is popular in Britain for loeal club and
group networks as power is limited lo
10 watts input. Several designs were
shown using series-gate screen modula-
tion which is finding increasing favor in
Euwrope for low-power phone operation
Awarded the Silver Plaque lor fac-
torv-huilt equipment was a complete
180-waltl p.e.p.. 3.5 - 30 me. S8SB trans-
mitter using a crvstal-lilier generator
this rig. which uses a pair of 6146 tubes
in the final stage. sells in Britain for
about S350. Also shown {or the first time
was eguipment using the new TT2I
power r.f. tubes. developed (rom the
well-known KT88 auclio tube. A single
T'T21 has a cav. rating ol 215 waltlts in-
put up to 30 me. with a plate voltage
of 1250 volts and bears a maker’'s price
tag of under S5

Amateur TV

Special displays were staged by Army.
Navy. and Air
units: ham-built gear shown included
equipment for amatewr television com-
plete with a demonsiration of pictures
received from the United States by ama-
teur slow-sean television and recorded
on a standard tyvpe recorder, The tele-
vision exhibit was handled by the
British Amateur Television Club which
is actively promoting interest in TV
transtnissions in Britain: several nei-
works of stations wransmit regularly in
the 70-centimeter band. sending 103-line
pictures over distances up to about 30
miles to viewers using domestic TV re-
ceivers fitted with u.h.f. converters.

The exhibition was opened by British
stage and screen star. Brian Rix, who
holds the ham call G2DQU. 30~
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TWO-

VHEFM FOR:

MORHLE
AIRCRAPT
MARINE

FOR VHF-FM TWO WAY
MOBILE RADIO

the new 680 series offers
HIGH PERFORMANCE ot

MODERATE COST with
LOW MAINTENANCE!

“680" FEATURES AND OPTIONS:

.all the out.
580"

% PROVEN PERFORMANCE . .
standing features of the populor
plus the following.

* HIGH POWIER .
50 me, 75 watts 144 1o 174 mc,
and mobile

% TONE SQUELCH ... two way tone squelch
compotible with other systems to ElA stand.
ords.

% Meets all FCC and OCDM requirements.

series,

. 100 watts oulput 25 to
both bose

e /l\\

WAY IH\III[)/

communicalions equipmen ¢

VHF.AM H]R

AIRPORT VENICLES

GROUND STATIONS
POINT.TO.POINT

VHF

ANTENNAS
AEMOTE CONTAOLS
ACCESSORES

NEW! "G00 BASECOM 1

% SIMULTANEOUS RECEPTION. .dvol front
end receiver far monitoring two frequencies
onywhere in the bond.

% TRANSMITTER FILAMENT SWITCH . . . re
duces battery drain when on '“stand-by

K MONITORS REMOTE CONTROL ... base
station monitors remote transmissions, Infer
com provided. All functions ovailable at
remote positian.

!

-

COMBINATION

o MOBILE CONTROL HEAD
» SPEAKER
e TRANSISTOR POWER SUPPLY

DESIGNERS ANO MANUFACTURERS OF

HlMMl‘NIlA'I‘IﬂN I_‘ﬂMI'M\

MIAMI

FOUNDED 1938 CORAL GaBLES,

680 PLEETLOM"/

Oy

RADIO COMMUNICATIONS EQUIPMENT

Inc.

34, FLORIDA

Maodel 700
TRANSISTOR-DIODE TESTER

® CHECKS ALL TRANSISTORS
FOR LEAKAGE AND GAIN

© CHECKS ALL DIODES FOR
FORWARD TO REVERSE
CURRENT RATIO

Model 700 24 Net

See your electronics parts distributor!

MERCURY ELECTRONICS CORP.

wwWWwW americanradiohistorv com

AT LAST! A TRANSISTOR TESTER THAT
DOES NOT REQUIRE DATA CHARTS ...

This feature eliminates time-consuming
reference to data charts .. . prevents test-
et from becoming obsolete as new tran-
sistors are introduced,

Here at a remarkably low price is an instru-
ment designed to meet the requirements of
the modern serviceman for reliable testing of
all transistors and diodes. Eliminating the need
of reterring to data charts speeds up transistor
testing immeasurably

» Power is supplied by an easy-to-replace
long-life battery » Exclusive safety feature

. hattery power cannot be apptied until
test switch is depressed avoiding damage
to transistor under tests Long lasting
" etched aluminum pane! s Handsome
r hammertone steel case.

77 SEARING AVENUE, MINEOLA, NEW YORK

y
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SEND
ELECTRONICS WORLD
EVERY eLectaonics wons
MONTH

name

address

city zone  state

Check one:
[0 3 years for $12 [ 2 years for §9
0O 1 year for §5
In the U. S., its possessions, and Canada
O Payment enclosed [J Bill me

Foreign rates: 'an American Union
countries, add .50 per year; all

other foreign countrics, add
$1.00 per year.
Mail to:  ELEcTRONICS WORLD

Dept. EW 361, 434 S. Wahash Ave.
Chicago 5, .

TV PICTURE TUBES

AT LOWEST PRICES

l ALL ALUMINIZED GLASS TYPES
Price rice Price
Tube WIthQld Yube WIthQld Yube  With Old
ype ube Type Yube Type Tube
10BP4 7.95  1784P4 11.50 21CEPa 21.00
120p4 8.8 |7COP4 11,80 21CAP4 15.7%
14AJP4 14,00 17€K CA BZ/ 21DEP4  21.00
14ATP4  14.00 BRP4  17.00 21DFP4 21.00
14B € CP4 17DLP4 17,00 21DLP4 21.00
10.00 17H RP4 12.50 210SP4 21.00
14HP4  11.00 17L VP4 1250 21EP4  14.25
14QPs  11.00 17QP4 11,50 21FP 14.50
14RP4 11,00 20C 'DP4 13.50 21WP4 16.00
14W 'ZP4 11.00 20H /'MP4 14.50 21XP4  16.50
l 14XP4 11,60 21AC /BS 21YP4  16.00
160P4 _ 12.00 AMP4 "18.78 21ZP4  185.80
16K RP4 5.95 21aL ATP4 24C _vPa 23,50
i6LPa  12.50 16.75 24AEP4 23.50
16TP4 8.98  21AU’ave 24AMP4  26.350
16WPd  12.00 15.75  24DP4  24.50
LTAT /AVPE 21AWP4 15.75 27EPa  39.98
12.80 2:BYP4 16.75 27RPa 39.95
178P4 9.38 21caP4 16.75  27$Pa  40.95
METAL TYPES
12UP4 12,00 16GP4  14.50 19AP4  16.00
16AP4 13,50 17CP4  17.00 214Pd4  19.7S
16EP4  14.00 17GP4 17.60 21mMPe 20.75
17TP4 7.60
TEST TUBES
8xpPé 16.07 YPe 16.07

sturn of an acceptable <imilar tuhe
| #Fe manulactursd from
~. All parts and materials

IC
re hen olil tubwe iv not returned. re-
fundanle at time of return. 257 depgsit re-
quired on COD shipmems. Old tubes must be
returned prepald. Tubes =hipped Rail Express,
aad Canada.

Shipped oniv to Contineatal 1.8,
WRITE FOR COMPLETE LIST

—PIGTURE TUBEOUTLET—

1933 MILWAUREE AVE., CHICAGDE 18 ILLINODIE
Blichens E-Eodl

ENGINEERING DEGREES

E.E. Option Etectronics or Power
Clvii, Mechanical, Physics.
Aiso in Liberal Arts

Earned through Home Study
Specify course desired
Pacific International

College of Arts & Sciences
Primarily a Correspondence School
Resident classes also availabte

5719-R Santa Monica Blvd., Hollywood 38, Calif.

ACIFIC

P
INTERNATIONAL
c AS
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| Sun | Mon | Te | Wed | Tha | Fri | Sot |

MARCH 20-23

1961 IRE International Convention. Woldarf-As-
toria Hotel ond New York Coliseum. Detoils from
IRE Headquorters, | E. 79th St., New York 21.

MARCH 27-31

1961 Symposium on Temperoture, Sponsored by
Americon Institute of Physics, Instrument Society
of Americo, ond Notional Bureau of Stondords.
Columbus, Ohio. Progrom informotion available
from V. W, Sikorn, I1SA, 313 Sixth Ave., Pittsburgh
22, Pa.

APRIL 4-6

Symposium on Electromagnetics ond Fluid Dy.
namics of Gaseous Plasmo. Sponsored by Paly-
technic Institute of Brooklyn, IRE, Institute of
Aeronovutical Sciences, ond U.S. Defense Agen-
cies. Engineering Societies Bldg., 33 W. 39th
Street, New York City. Details from PIB, 55 John-
son 5t., Brooklyn, N.Y.

APRIL 4-7

Spring Convention and Exhibit. Sponsored by the
Audio Engineering Society. Ambassodor Hotel,
Los Angeles. Details from AES, P.O. Box 12, Old
Chelseo Stotion, New York 11, N.Y.

APRIL 4-9

1961 Los Angeles High Fidelity Music Show. Spon.
sored by the Institvie of High Fidelity Manufac.
turers. Ambassador Hotel, Los Angeles. Details
from IHFM, 125 E, 23rd St., New York 10,

APRIL 5-7

Symposiuvm on Moaterials and Electron Devite
Processing. Sponsored by Americon Society for
Testing Materials. Benjamin Franklin Hotel, Phila-
delphia, Pa. Infarmation fram ASTM, 1914 Roce
St., Philodelphio 3, Pa.

APRIL 12-21

SWIRECO. Sponsored by the 5.W. (Region 6) Sec-
tion of IRE. Dallos Memoriol Avditerium and
Baker Hotel, Dollas, Texas. Program information
ovoilable from Dr. L, D. Strom, Texas Instruments,
6000 Lemmon Ave., Dallas, Texas.

APRIL 26-28

Seventh Region Technicol Conference and Trade
Show. Sponsored by Region 7 of the IRE. West.
ward Ho Hotel, Phoenix, Ariz. Program informa-
tion from H. W. Welch, Jr., Motorola Inc., P.O.
Box 1417, Scottsdale, Arizona.

MAY 2-4

Electronic Components Conference. Sponsored by
PGCP, AIEE, EIA, WEMA. Jack Tor Hotel, San
Francisco, Calif. Details from Daniel Breading,
Fairchild Semiconductors Inc., Palo Alto, Colif.

Sixth Biennial Midwest industry & Lighting Expo-
sition, Sponsored by The Electric Associotion of
Chicago. McCormick Ploce, Chicago. Industry
only, Detoils from Association, 14D 3. Dearborn,
Chicago 3, 1IN

MAY 4-5

Second Notional Symposium on Humon Factors in
Electronics. Sponsored by PGHFE of IRE. Marriott
Twin Bridges Motor Hotel, Arlington, Va, Details
from R. R. Riesz, Bell Telephone Lobs, 2D-452, Box
262, Murray Hill, New Jersey.

www americantadiohictory com
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Mo o i il

MAY é

Workshop in Graph Theory. Sponsored by PGCT
of IRE. University of Illineis, Urbano, lilineis. Prof.
M. E. Van Valkenburg, Department of Electricol
Engineering, University af lllinois, Urbono, Ill. for
progrom informotion.

MAY 8-9

Fifth Midwest Symposium on Circuit Theory. Spon-
sored by PGCT of IRE. Allerton Park & Urbonao
Campus, University of lllinois. Prof. M. E. Von
Yalkenburg, Department of Eleciricol Engineer-
ing, University of lllinais, Urbono, IN. for prograom
information.

MAY 8-10

Thirteenth Annuol National Aerospoce Electronics
Conference. Sponsored by the IRE. Biltmare & Mi-
ami Hotels, Dayton, Ohio. Program details from
Ronald G. Stimmel, 809 Larriwood Ave., Dayton
29, Ohio.

MAY 9-11

Western Joint Computer Conference. Sponsored
by PGEC, AIEE, and ACM. Ambassador Hotel, Los
Angeles, Calif. Prof. Cornelivs Leondes, Depart-
ment of Electrical Engineering, UCLA, 4D5 Hilgard
Ave., Los Angeles 24 for progrom details,

MAY 10-13

National Science Foir-Internationol. Sponsored by
Science Service, Municipol Awuditorium, Konsas
City, Mo. Details from sponsor at 1719 "'N" Street,
N.W., Washington 6, D.C.

MAY 15-17

1961 Notional Symposiuvm on Microwave Theory
& Techniques. Sponsored by PGMTT of IRE. Shera-
tan Park Hotel, Washington, D.C. Informotion on
pragrom from Gustave Shapiro, NBS, Woshington,
D.C.

MAY 22-24

1961 Electronic Parts Distributor Shaw. Conrod
Hilton Hotel, Chicago. Closed Show, Hours ¢ a.m.-
6 p.m. Details from Electronic Industry Show Cor-
poration, Svite 1501, 11 S. LaSolle 5t., Chicogo
3, llinois.

National Symposium on Gilobal Communications.
Sponsored by the AIEE and IRE, Sherman Hotel,
Chicogo. Details from Donold G. Compbell, ITT
Kellogg, 5959 S. Harlem Ave., Chicago, Il

National Telemetering Conference. Sponsored by
PGSET, AIEE, IAS, ARS, ISA, Sheraton Towers Ho-
tel, Chicago. Jack Becker, AC Spork Plug Div,,
Generol Motors, Milwavkee, Wisc. for program
information.

MAY 22-26

1967 Conference of Society of Photographic Sci-
entists & Engineers. Sponsored by SPSE. Arling-
ton Hotel, Binghamton, N.Y. Details from SPSE,
Box 1609, Main Post Office, Washington, D.C.

MAY 30-JUNE 2

Rodio and Electronic Component Show. Sponsored
by Rodio and Electronic Components Manufactur-
ers' Federation. Olympio, London, England. In-
formation and tickets from the Federation, 21
Tothill St., London S.W_ 1.

ELECTRONICS WORLD
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Transistor Audio Distortion

Slight bias error is critical.

HENEVER the Emerson Model 838

transistor-output portable was
turned up loud, its output was distorted.
This set is a hybrid using tubes all the
way except for the push-pull output
where two power transistors arc cm-
ployed. Sce diagram of the output
stage below.

Voltage and resistance measurements
were made but did not reveal any great
departure from the expected x20%
tolerance. However, on closer consid-
eration, the base voltages scemed to be
too close to the emitter voltages. Each
base read about 3.4 volts and the emit-
ters (tied together) indicated a hair
under 3.5 volts. The schematic called
for a base voltage of 3.3 volts (under |
load) and an emitter voltage of 3.45
volts. The ailing set had less than a
tenth volt difference instead of the 0.15
volt indicated on the diagram.

Resistance checking with the ohm-
meter showed that R. rcad roughly
3000 ohms while R. was about 105
ohms. While this departure from nom-
inal value would not mean much in
tube circuits, it can cause trouble in a
transistor stage. Correct voltage and
resistance values appear below.

Accordingly, the resistors were doc-
tored. One end of R.. was lifted and a
22-ohm scries resistor installed. A 33,-
000-ohm resistor was shunted around
R. to lower its value. The set played
normally after the (ransistors were
plugged into their sockets again and
the batteries re-installed.

The foregoing casc history points up
the necessity for having the specified
hias on the transistor base irrespective
of the valucs of the resistors, even
though they are within tolerance or
very nearly so. If confronted with the
question as to whether base bias is out
enough or resistors are out enough. |
“doctor” the resistors. You can find out |
quickly with miniature pots for shunt-
ing and small ohmage fixed resistors
for serics insertion.

In this case the variation between
0.05 and the specified 0.15 volt made all |
the difference even though the resistors
were within £10% ! —30-

Transistor output of Emerson portable.

Dietribater. .. ©
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SMALLER THAN A
~ PORTABLE TYPEWRITER YET
\ OUTPERFORMS TESTERS

COSTING HUNDREDS

OF DOLLARS!

The TC109 Tube Checker is a real money maker for the serviceman
and a trusty companion for ¢ngin¢ers, maintenance men and experi-
menters. Even students and hobbyists can afford the Mighty Mite for
their own use or to service an occasional Radio or TV set. This small
complete tester is a tremendous performer that spots bad tubes missed
by costly mutual conductance testers.

New unique ‘‘stethoscope’’ approach tests for grid emission and
leakage as high as 100 megohms, yet checks cathode current at opera-
ting levels.  Special short test checks for shorts between all elements.
The MIGHTY MITE will test every radio and TV tube that you en-
counter (over 1300!) plus picture tubes, foreign, five star and auto radio
tubes (without damage). As easy Lo set up as a “‘specdy tester” from
casy to follow tube booklet. New tube charts free of charge. Simple
operating instructions are screened on the front panel.

Check these plus Sencore features < Meter glows in dark for
easy reading behind TV set + Stainless steel mirror in cover for TV
adjustment + Rugged, all steel carrying case and easy grip handle
Smallest complete tester made * Inner chassis can be casily trans-
ferred to tube caddy, bench or counter.® Only 9 x 8- x 234 “.» Wt. 81bs.

L g
SENGORE| ADDISON 8, ILLINOIS

Soe your

Y MIiTE by SENCORE

wwWwW americanradiohistorv com
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- Dear Pat: Will you please . .
it he ,m;:: Inix P (O sendme Mighty Mite
[ ] Wil -
you. 0 [0 Check or M.0. enclosed (PP Prepaid.)  [] Send C.0.D.
5 Distributor's Name tif any)_
+ Your Name _
= : SFreel - _ -
PAT RUDE, . City__ Zone State
Customer Service & ALL UNITS FULLY GUARANTEED OR MONEY BACK WITHIN 10 DAYS
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AMAZING OFFERS...SELDOM SEEN!

TRACK STATIONS: AN THL 8-
RADIO RECEIVERS R 48/TRC 8: FM.
For communications: freq. range 230 to 250

me, input 115/230 v,

SCR 193
BC 191 TRANSMIT.
TERS. youl.
el LT
Rl LRI COg T
- ! -
w5 . $4.50

50-60 cye, 120 $3
W. like new, tremendous buy.
ges COMPONENTS FOR s COMPONENTS FOR—I

SCR 508
BC 604 FM TRANS.
MITTER, 20 to 27.4

N $1.25
FT 237 MOUNTING

.$6.25

New, For BC
GOB & GO . L.

a62 Phantom Antenna for SCH 508 newSI 00 ea.

BG 176
brand

ne
8c 102 Bag used with stations TRCS
brand acw sz 50 ea.

and SCR 389 stations,
G 96 Bag for Trammira BC 604

hrand new

BG 56 Bag for ail M5 antennas .
acd ltos'nag ‘lor :'encral us-":.:zaz ] .

ctector  transformer  wi crys
T vl 9.90 ea.

lilter for BC 312

FT 162 mounting BC 112 brand new
FT 151 mountink for BC 191 used

== DYNAMOTORS (all brand new!) =

tor BC 604 1.25
"?,'?‘u’c“‘sgi v 250
tor B 's0s . $3.50
DM 41, 24 v, . 3.00

EE 8B, Fietd ‘I’ele-
Row. .. $17.00

RM 39, Remote
Control Units,
tike

new. ... 9.50
T30 Throat Micro-
Rew. ... .40
H 63/U Headsets.
Cona, .. 450
HBlG/U Hendse!s
New. ... 3.0
H 30/U Head-
New, ... 125

Headsets: HS 23
Headsats high
impedence
:00% ohms

ran
new .. $5.00 ea.

HS 33 Headsets low
mec:enc.

e & I
new .. $5.95 ea.

T as Micronhnne.
Now,

€D €04 Cord -
for HS 30/U. W/

-‘!rnnd"‘l"‘:.";:' . .20 and strap . . 400
Scoop on ANTENNAS =

MS 50. MS 52, MS

53, MS 54. New!
.40

AB 15/GR Mast Base. New!. ........... 3.50

.80 ea.
.19 ea.

1.50 ea.
2.00 ea.

GN 45 Hand Generator
ner o $15 ea,
$7.50

used ...

€D 605 Cord for
HS 30/u. W/
transformer 0
and PL 55 . 3

Coiled Cord Set for
microphones, tele-
phones, handsets,
speakers, etc, 3
conductor,

24” to

727 ... 156 ea.
€X 104 cable as-
sambly for an-
tenna with RG BfU
coaxial cable and 2
amphenot

plugs ... 51 ea.
CH 120 Chest for
components used
with SCR 399

and 499

e .$15.00
Plugs: PL 291, PL
o 61 ..25¢ ea.
PL 55 & PL 68,
o 40

{PL S5 alone 20¢;
PL 68 alone 30¢}
TD 4 complete of
T 51 Switch 4
cond. cord w/PL
55 & 68

MS 117, 118. New!
1.00

AN 130. New .65
AN 131. New 1.35

% % % EXIRA SPECIALS!! & & *
$2.5

1 177 Tube Tester Manual

0 ea.

Prices net, FOB B8ronx, N.Y. Min. Order $5.00
Send cash, ¢heck or money order with purchase
order. 25%, of purchase on COD orders, bolance
on delivery. Roted firms sold on 30 days.

MICHAEL COLUCCI EXPORT AND IMPORT I
EMCO ELECTRONIC SUPPLY CO.

1990 BIRCHALL AVE
TEL:

*EMCOTRONIC'
. § N B _§ _F |}

BRONX §2, N. Y.
New Yo

¥
L Almadge 8-2199 or TAlmadRe 8.3182
Canble: rh
[

R W BARGAINS!

27.9 Me

BC-603 FM Receiver 20.
comblete. New

BC.GO3 plus 3 spare tulws
DM-34 Dynamotor 12v. N
8C.604 FM Transmitter 2
Coanplots with ~pare Lih
OM.35 Dynsmotor 12v.
FT-237 Ratk for 13-

aections. Now

Manual TML1:600 for IBCHOT & Boaind

Noew

it A BC0E New L.
Antenna Mount with fanr mast

Send Money Order or Check with order.
Write for Flyer—LOADS OF BARGAINS!

R W ELECTRONICS

2430 S. MICHIGAN AVENUE

Phone: CAlumet $.1281

* DEPT. N,
CHICAGO 16, ILL,
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New Audio
Test Report

)
EI.ECTHE(H WORLD

H. H. Scott Model LT-10 FM Tuner Kit
Dynaco Models 50 and 53 Stereo Microphones

H. SCOTT'S first venture into the

H- kit field is characterized by the
same high standards which have always
been associated with this manufac-
turer's audio equipment. The packaging
of the FM tuner kit itself is an outstand-
ing example of neatness, originality,
precision, and careful planning. For ex-
ample, the carrying-case package serves
as mounting and storage place for the
chassis and parts during the construc-
tion process. The tuner front-end is pre-
assembled and pre-aligned, and, along
with all tube sockets, terminal strips.
and jacks, is pre-mountec on the chassis.
All parts are mounted on special charts,
one for cach page of the novel. full-color
instruction manual. Even the intercon-
necting wires are cut, stripped, and
tinned—all ready to be soldered in by
the constructor.

The deluxe features of this kit are
apparent by the fact that the inside of
the aluminum chassis has sheet copper
bonded to it. while the packaged r.f.
section is silver-plated and sealed. "B+"
filtering is excellent, consisting of three
RC sections for all r.f. and i.f. stages
and a fourth filter section to provide
very low hum level d.c. to the audio-
output stage. The heater of that stage
operates from a 5-volt winding on the
power transformer and uses a hum-bal-
ancing potentiometer to keep hum at an
absolute minimum.

In these and many other features the
LT-10 kit is very similar to H. H. Scott’s
Model 314 FM tuner which was de-
scribed in a previous issue. Like that
unit the LT-10 has only an "on-off”
switch and the tuning dial as front con-
trols, while the hum and the output con-
trols are mounted on the chassis as
sccondary controls. The tuning dial is

www.americanradiohistorv.com

H. H. Scott
Model LT-10
FM Tuner Kit

driven through a planetary drive and
contains hoth a logging and frequency
scale. In place of the tuning eye of the
Model 314. the LLT-10 uses a small tun-
ing meter like that used on the com-
pany's Model 310 D.

The limiter and detector circuits are
very broadband and the oscillator is
temperature-compensated, eliminating
the need for a.f.c. and permitting rela-
tively simple alignment. As a matter of
fact, the tuner was first aligned without
instruments and, when checked in our
laboratory. it was found that only very
little touch-up was needed for perfect
tuning. This is guite a tribute to the
design of the kit. as the unit we checked
was assembled by a novice. Although no
measurements were taken before the
final instrument alignment. we feel that
such measurements would have been
quite close to the figures given below.

Since the r.f. portion is factory-
aligned and tested. excellent tracking,
tuner gain, and noise figure can be ex-
pected. This is borne out by the follow-
ing test results:

Usable sensitivity (30-db quieting and
distortion) : at 90 mc., 2.0 pvolts; at 98
mc.. 2.0 gvolts; at 106 me., 2.5 pvolts.

L{, bandwsidth: 180 ke.

Detector peuk sepuration: 2.3 me.

Detector linear portion: 1.1 me.

Oscillator drift (10 minutes warm-
up): +23 ke, (approx.)

Meaximunt wndistorted cudio: 1.6 volts,
r.n.s.

Audio response: =1 db from 30 cps to
15,000 cps (our test limits), with respect
to the standard de-emphasis curve.

The excellent sensitivity of the tuner
is due to the r.f. portion which uses a
cascode amplifier, and to the use of two
i.f. amplifiers. To avoid overloading on

ELECTRONICS WORLD
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local stations. the r.f. amplifierr and the |

first i.f. stage are controlled by the
limiter bias voltage.

Actual on-the-air tests confirmed the
results obtained with laboratory instru-
ments in a sereened booth. Sensitivity
was excellent and even very distant sta-
tions were received with (ull limiting.
The price of the kit is S89.93, without

case. —30—

Dynaco Models 50 & 53
Stereo Microphones

—

=

HI-

Danish-made, Dynueo-importied

B&£O stereo iicrophone svstem [ol-
lows the European philosophy in ils use
ol eloseiv spaced microphones (1o mini-
mize phase differences) with highly
directional pickup patterns (ta vield
marked ntensity differences). ‘I'he
Dynuco systent uses a pair of Model 30
or 33 bidirectional (figure-8) micro-
phones mounted at opposite ends of an
8-inch spacer bracket. The fronts of the
microphones aim [orward and outward.
while their rear pickup is suppressed
by an acoustically absorbent separator
panel. The directional pattern of each
mike causes it to favor the sounds it is
aimed directly at. and to weaken the
intensity of those arriving from either
side of its axis. When the 1wo micro-
phones are aimed outwards at the
proper angle, their pickup patterns will
intersect at the point where cach mike's
sensitivity is down about 3 db. This
means that a sound coming from mid-
way between them will be atienuated
by 3 db by cach mike, so that when both
loudspeakers emit the --3-db sound.
their total output will add to produce
a full-volume signal. Thus. regardless
of the direction from which a sound is
coming, the two signals from the mikes
will add up te about the same value, |
even though one mike may be receiving
a stronger signal than the other. The |
resulting sterco reproduction should
therefore be tree of the annoying “hole-
in-the-middle"” effect that gives the im- |
pression that the left- and right-hand
instruments ayre elose to the mikes while |
the middle ones are way off in the dis- |
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4 DO-IT-YOURSELF GOLDMINE!

40 ALL-NEW PROJECTS! 20 DATA CHARTS
& TABLES! ALL IN THE 1961

ELECTRONIC
EXPERIMENTER'’S
HANDBOOK

If you're an electronics hobbyist, you'll
welcome the 1961 ELECTRONIC EXPERI-
MENTER'S HANDBOOK. It's packed with
over 40 all-new projects you can build
yourself, plus more than 20 informa:
tion-packed charts and tables on
circuits, resistors, transformers,
capacitors, ham and citizens band
radio, sound levels, and much
more!

THESE ARE JUST A FEW OF THE EXCITING PROJECTS YOU CAN BUILD
FROM THE COMPLETE DIAGRAMS & EASY-TO-FOLLOW DRAWINGS:

PROJECTS FOR YOUR PROJECTS FOR THE
HI-FI & AUDIO SYSTEMS HAM AND SWL
Speaker Cabinet Designs Acoustic Phone Patch

Unusual Ampilifier '
Power MegaShone One Transistor Ham Transmitter

Intercom
One-Tube FM Tuner

Speaker Crossover
PROJECTS FOR

YOUR SHOP

Direct Reading Frequency Meter
Grid-Dip Meter

Dual-Meter Transistor Tester
Citizens Radio Tune-up Probe
Field Strength Meter

R.F. Power Meter

The new 1961 ELECTRONIC EXPERIMENTER'S HANDBOOK is now on
sale at your favorite newsstand or electronic parts store. Pick up your
copy today—or order now by handy coupon.

ezt LECTRONIC
EXPERIMENTER'S

HANDBOOK

Beam Antenna
Mobile Short Wave Converter
Practice Oscillator

PROJECTS FOR FUN

Electronic Music Box

Transistorized Driver Alarm

Auto Safety Flasher

Transistorized Pocket Fence Controller
Transistorized Pocket Radio

Ziff-Davis Publishing Company
One Park Ave., New York 16, N. Y.

. Please send me a copy of the 1961 ELECTRONIC EXPERIMENTER'S HANDBOOK.
I enclose $1.00 plus 10¢ to cover mailing and handling charges. {Canada and
Foreign $1.25 plus 10¢ postage.)

NAME

ADDRESS.
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Micro

ELECTRON TUBE
LOW PRICES!

SELECT STOCK!

Each and every tube is tested in our
own laboratory for mutual conduct.
ance and lite test.

We guarantee FREE replacement for
one year of any tuhe purchased trom
us$ whith fails to tunction efMiclently
under any or all operatink condis
tions, Prompt refund$ are made on
any defective merchandise.

The advertised tubes are not neces-
sarily new, hut may be electrically
perfect  factory scconds or  used
tubes—cach is clearly so marked.

iF
14A7 /5287 | A
1408 B3

rar 1447 s /8T4
TAY /AAFM |1D 11713
EAL) 19aVsQY 11716

SEND FOR OUR FREE COMPLETE LIST OF TUBES
& SPECIAL PURPOSE TUBES

ALL TUBES SENT PDSTAGE PAID. Please Send 25¢
handling for orders under $5, Send 25 %, deposit on
€.0 D, orders. Send approximate postage on Canad-
ian and tareign orders

MICR O cccrron Tust co.

P.0. Box 55 Park Station, Patersen 3, N. ).

NATE'S Special Of The Month!
BC-603 RECEIVER: 20-28 Mc.
A terrific buy «
WITH KIT of 6 spare tubes and fuses ..
BC-604 TRANSMITTER: 50 W, 20-28 Mc...,. .
FT-237 MOUNTING RACK: For above units.. 2.95
DM-35 DYNAMOTOR
12 V. in. 625 V. « 225 mils out.

In OFig. BOX. ..o vuiieiniernnnninan, $ 7.95
BC-603 DYNAMOTDR: 12 V. Bargain

price this month... ................. 2.9%
HS-30-U HEADSET: Bsand new and

boxed. Only ............. ... . ... 95¢

9 FT WHIP ANTENNA:

Brand new. Only .................... 79¢
FOB Gardena, Colif. Min. order $3.00. Send cosh
with order. Na C.0.0. Colif, residents add 4%
tox,

SEND FOR FREE BARGAIN FLYER!

NATE BECKERMAN & ASSOCIATES. Dept. EW
1703 West 135th St. Gardenga, California
Phone: FAculty 1-2318
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DECIBELS

Pelar response of the microphone sysiem.

tance and shoved over to the sides.

The microphones used with the Dy-
naco stereo system are identical ribbon
velocity types. Each has a switch on the
front to seclect music response (full
range), voice response (3 db/octave
roll-off below 2000 cps), or an “off” po-
sition that shorts out the output leads.
In a recessed hole at the rear of each
Model 53 mike is an impedance selector
for low, medium, or high-impedance
output. (The Model 50 microphone does
not have the impedance-selector
switeh.) Frequency response is rated at
+2.5 db from 30 to 13,000 cps, and the
rated output is —56 dbv from the high-
impedance output.

With the mikes angled outward at
90 degrees [rom one another (and they
must be symmetrical with respect to
the separator panel), the stereo effect
was found to be excellent. There was
plenty of spaciousness, very satis{ying
directionality, freedom from “instru-
ment wander” with varying pitch, and
superlative center fill-in. The Dynaco
system came as close 1o creating the
ideal integrated “curtain of sound” as
anything the writer has used, including
arrangements employing a third, center
microphone for fill-in, A moving sound
source was reproduced with virtually
no change in quality for most of the
distance across the *'stage.” and only
when the source neared the axes of the
microphones was it possible to observe
an increase in intimacy. This was no
doubt due to a tendency [or the mikes
to exhibit increased treble response fo
on-axis sounds.

Their over-all sound was very smooth
and free from roughness. with a rather
soft sweetness and warmth that was
distinetly flattering to voices and to
most musical instruments. Their low-
frequency range sounded as if it rolled
off slowly below about 30 ¢ps, although
there was still enough bass output from
some deep organ pedal tones to pin a vu
meter. Highs also sounded as if they
rolled off very gradually above about
4000 cps although, again, there was still
enough extreme upper-range response
to pick up some of the sheen of stringed
instruments. On the other hand, sounds
originating from squarely in front of
either mike were picked up with ex-
cellent detail and clarity, which sug-
gests that the manulacturer’s [requency
response rating is for on-axis pickup.
This would apply il either mike were
used singly. for monophonic pickup. But
in stereco recording with these mikes, the
performing artists should be kept well
between the axes of the outwardly-
directed mikes to avoid "hot spots™ on
the axes that would tend to diminish

PURCHASING
A HI-FI
SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 years to pay!

Send Us| i

Your List Of | inir.c i
Gomponents
For A
Package
Quotation

Jansren ® lensen
Wharfedale

USL Citizen Band
Gonset ¢ Hallicrafrer
Texas Crystals
Concertone ® Viking
Bell ® G.E.
Weathers
Harman—Karden
Eico # Pilot
Sherwood®

ESL

Quod Ampl-Spkrs*
Dval Changer
Bogen e Leak
Dynakit ® Fisher

YOU CAN BUY T
WITH CONFIDENCE TEC. Transistor Amps
AT AIREX DeWald
Superscope
All merchandi-e is Seny @ Roberts
brand new, factory s::llll::sg:l:
fresh & guaranteed. Garrard ® Norelco
Miracord
Free Mi-Fi Catalog Glaser-Steers
Rek-O-Kut
AIREX |z
Tandberg*

. Fairchild ® Conrac
Pickering ® Gray
Audio Tape
Magnecord”
Rockford Cabinets

Artizan Cabinets

CORPORATICN *Fair Traded
85-R Cortlandt St., N.Y. 7, CO 7.2137

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING AUTOMATION

TELEVISION SERYICING
SLACK & WHITE—COLOR

APPROYED FOR VETERANS AND SURVIVORS
OF VETERANS

BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE

1425 EUTAW PLACE. BALTIMORE 17, MD.

—_——— e — — = —— — — ——

-- then you need us!
GET STARTED RIGHT by writing
for FREE 8 page catalog itus.
trating over 30 business forms
and systems designed specifi-
cally for T¥-Radio Service.

DN SALE AT YOUR PARITS JOBBER

You'Lr, By

EAEMEZED..
ot our low, low hi-fi prices, Write
for FREE discount catalog A-12, or
send for our special quotations on
[_ your component needs.
i KEY ELECTRONICS COMPANY

120 LIBERTY $T., NEW YORK &, N.Y.

BARGAIN

> TG 7

TV
SERVICEMEN!

Write flor SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY

J6TP TROOST HAMSAS CITY, MO,

o

ELECTRONICS WORLD

I


www.americanradiohistory.com
www.americanradiohistory.com

the illusion of adequate center fill-in.

The B£0O mikes have moderately high
output—more, in fact, than most veloc-
ity mikes. Hum was no problem when
using low- or medium-impedance out-
puts, but in high-impedance operation
it is necessary to keep the cables well
clear of all a.c. power lines, including
those in the walls and floor, in order to
avoid serious hum interference.

The writer has heard more natural-
sounding sterreo microphones than these.
but must add that the others cost well
over $600 per pair. At its $135 price, the
Dynaco stereo mike system is going to
be hard to equal, let alone surpass; it is
quite superior to many systems costing
several times as much. Price for an
individual Model 50 mike is $49.95, while
the Model 53 sells for $59.95. The stereo
spacer mount costs $14.95 separately.

FLORIDA ““AUCTION FEST”’

ROWARD Amateur Radio Club of Fi.
Lauderdale, Florida will hold its Fifth |
annual  “Anction Fest” on balur(l‘n,
Muarch 1lth at the Armory, S.W. Fourth
Avenne at 8.W, 24th Sireet in Fi, Lauder-
dale.

Doors open at 8 a.m. with the auction-
ing tahing place from 10 a.m. to 5 p.m.
with time out for lunch,

According 10 the sponsors, past al-
tendance and equipment wurnover indi-
cate that this event is one of the most
popular ham auections in operation.

Additional details may be obtained by
writing the Aunction Chairman, F. G.|
Selimidr, WANYFE, at 403 N.W, 301k 'Iqr-!
race, Fu. Landerdale, Fla. -—@—l

SHURE PROMOTION
OFFERS STEREO DISC

PRIVATELY commissioned sterco re-

cording, which demonstrates the spa-
tial relationships of the instruments in
the orchestra, is being offered by Shure
Brothers, lnc. 10 purchasers of its M31)
or M7D cartridge, Stereo Stndio Dynetie
integrated arm and ecartridge, or Profes-
sional one arm. |
Conceived and supervised by Dr. Kurt
List, musical director of \\'eslmind(‘rl
Recording Co., the dise features the |
Vienna State Upera Orehestra, playing
worhks by Cimarosa, Debussy, Dittersdorf,
Iandel, Haydn, 1 alu, Mozart, Rachman-
inoff, |§e~p|"|||. Ihmsl\l-Korsal\n\,
Tt Il‘ul\unl\v, Wagner, and Weber.

First desk musicians play the solo |
parts of the exeerpts from the |m~|l|(m~|
the musicians nnrm.llly accupy in the|
orchestra. This is done to show the par- |
ticular solo instrument in its nawral or-
chestral  position, rather than in the
centersstage position it would ocenpy in
a concert solo. Not only does the record-
ing demonstrate the stereo effect but it
also portrays the extreme ranges of which
cacly instrument is capable.

Among the familiar works heard on
this 12-.inch  dise are excerpts from
Tsehaikhovsky’s  “Fifth”; Lalo’s “Sym-
phony  Espagnole™: Wagner’s “Sieg.
fried’”; Respighi's “Feste Romane”: De-
bussy’s “Afternoon of a Faun’; Rach-
maninofs  “Second Piano Concerto”:
cle.

Cards entitling the purchaser of the
specified Shure prmlm tx to a copy of
the dise are enclosed in each componem
pachage. Loeal audio dealers should he
consulted for complete details.
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Prepare for your career in

ELECTRONICS

ELECTRICAL ENGINEERING
RADIO-TV
COMPUTERS

Through study at the Milwaukee
School of Engineering, you can gain
a sound technical education — and
open the door to a rewarding career in
the space age as an engineer or engi-
neering technician,

At MSOE, new classes begin quar-
terly. Previous educational, military,
and practical experience evaluated for
advanced credit. Veteran approved.
Write for more information today.

Associate in Applied Science
degrees — 2 years
Electronics Communications
Technology
Electrical Power Technology
Computer Technology
Air Conditioning Technology
Industrial Technology
Metallurgical Technology

Bachelor of Science degrees—4 years
Electrical Engineering
— Communications option
— Electrical Power option
Mechanical Engineering

Pre-technology program, scholarships,

financial aid, and placement service
available.

r--------.------------------------q

NEW! I MILWAUKEE SCHOOL OF ENGINEERING [ ]

: & Dept. EW-361 1025 N. Milwaukee St., Milwaukee 1, Wis, §

FREE : (Please Print) :
"Your Career” : Name. . .o, SR, Y- L J— :
XGRS :Addrss . .. :

| Cit State. ]

MAIL i '

l Course interest. DOOOT T I 00 GEOCn [ATDOGET [}

MILWAUKEE SCHOOL OF ENGINEERING

1025 NORTH MILWAUKEE STREET ¢ MILWAUKEE 1, WISCONSIN
CUT OUT AND MAIL TODAY = = = = = =

weeks for a full year — NO CHARGEl Com-
pore our World Famous Values.

DIAI. TELEPHONE

3793 MAIL TO: OLSON ELECTRONICS
(Formerly Olson Radio}
No. PH-31 617 S. Forge St., Akron 8, Ohio

Standard phone
company model.

[] SEND FREE CATALOGS
] Send Dial Telephone @ $7.93, plus postage

ADDRESS

ZONE STATE
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NONE BETTER
POLY-COMM 1I-G, BEST VALUE IN CB

Only.-a top performance set can give you reliable coverage on
today's crowded bands. This latest version of the Poly-Comm
has the sensitivity, selectivity, image rejection, lockout
proof squelch, noise limiter, audio quality, power output,
and many other features that will get you through the
adverse conditions that drown out the
gutlesswondersinamassofheterodynes.
The 18-tube perfcrmance (11 tubes and
6 silicon diodes) is the reason most of the
thousands of Poly-Comms in the field are
in business installations where full-time
maximum performance is a must.

Sensitivity: Better than .4 uv + Selec-
tivity: 8 kc @6 db + Image Rejection:
70 db down « Adjacent Channel: 60
db down « Audio OQutput: 4.5 watts
+« Power Output: 3 watts « Shock
and Vibration: 15G and 10G re-

*189.50

USER NET

At your electronics
parts distributor
or write for
specifica-

/LY TRONS

AB inc.

Base station, press-to-talk ceramic mike
wired for Poly-Comm II-G 52] 95

Clifton, N. J. - PRescott 3-1334

Ask By Name For

GENUINE

your assurance
of brand name
quality

\@E;:LECTROMCS WORLD HAS

A BUYER FOR YOUR USED
PRODUCTS l EQUIPMENT OR COMPONENTS!
NO-NOISE
TUNER-TONIC
With PERMA-FILM

Cleans, lubricates, re- 1
stores all tuners, in- | |
cluding wafer type.
Non-toxic, non-inflam-
mable.

The 245,000 purchasers
of ELECTRONICS
WORLD are always in
the market for good

For TV, radio and FM |

< It used equipment or com-
® Economi-
-NOISE omi T .
Rt BORLR AL fni’luélunei ponents. So if you have
a lot. .
CONTACT RESTORER| '), f-.;:,,, something to sell, let EW
=t Aerosol Can .
Not 3 Garton r'."l':.’.'ﬁf.fi readers know about it
Buﬂle Spray c.\n $ 25 TO TPl
5]00 5225 a through our classified

t to
Servlcrmen Sl‘erCf‘v“l" serwcemcn

columns. It costs very
little: just 60¢ a word,
including name and ad-

FREE ..
5" PLASTIC
EXTENDER

Included With Each Can
« Push Button Assembly
« For Pin-Point Applications
e Does Not Cause Shorts

ELECTRONIC CHEMICAL CORP.
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dress. Minimum mes-

sage: 10 words.

For
further

i
! Martin Lincoin

information
write:

! One Park Avenue
i New York 16, N. Y.
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i e\ BOOKS

“HI-FI/STEREO KITS” by Norman Eisen
berg. Published by Maco »Magazine

| Corp, N.Y., NY. 128 pages. Price 75

| amps and preamps;

cents. Soft cover.

This is an informative, easy-lo-read.
and liberally illustrated guide to the
world of quality sound reproduction for
the do-it-yourself enthusiast. Every cat-
egorv of component available in kit
form is discussed and i1s use in a hi-fi
system explained. The author also
provides step-by-step photo sequences
detailing the eonstruction of represent-
ative kits. A glossary, directory of
manufacturers., and seciion on basic
troubleshooting are inctuded.

Separate chapters are included on
tfuners; turntables,
arms. changers; speakers and enclo-
sures: tape recorders: and hi-fi furni-
ture of various tyvpes.

'PRINCIPLES OF FEEDBACK CONTROL" by
Charles H. Wilts. Published by Addison-
Wesley Publishing Co., Inc.,, Reading,
Mass. 271 pages. Price $8.75.
Essentially a textbook for advanced
engineering students and practicing enh-
gineers, this volume furnishes a rigor-
ous ireatment of some of the analytical
meithods used in the design of feedback
svstems. It assumes that the reader has
a good background in ordinary differ-

| ential equations and complex variable

theory. The emphasis is on mathemaiti-

| cal analysis rather than actual circuitry.

with the problem of stability being the
| main theme of the work.

“TUBES AND CIRCUITS” by George J.
Christ. Published by Gerusback Library.
Inc.. New Yorlk, 192 pages. Price $3.45.
Soft cover.

The theory behind electron tubes and
the circuits in which they are used is the
subject matter of this volume. Topics
covered include: electronics, tube char-
acteristics. diode applications. ampli
fiers. oscillators, miscellancous applica-
tions. multi-purpose tubes. gas tubes.
photoelectric emission, and industrial
applications.

The author uses some math in his
explanations although most of the text
is presented in relatively lay terms. The
many ciagrams and other illustrations
| enhance a generally lucid style.

Practical technicians who feel the
need for a solid grounding in basic the-
ory would do well to consider this book.

“THE STORY OF STEREQ: 1881—" by John
Sunier. Published by Gernsback Library
Ine.. New York. 160 pages. Price $2.95.
Soft cover.

The first thing that strikes you about
this interesting book is its title, but ac-
| tually vou soon learn that a patent for
stereo was indeed issued in 1881, al-
though it was not until nearly 80 years
later that stereo. as we know it, came
| into full flower. What happened in that

ELECTRONICS WORLD
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time, as well as much of what is going |
on now, is covered by the author in a
thoroughly engaging treatment that is
as enjoyable to read as it is well docu- |
mented. In fact, the exhaustive refer-|
ences indicated make of this book some-
thing of a real work of scholarship. al-
beit one written in a lucid and popular}
style.

Among the subjects covered are gen-
eral considerations of stercophonic
sound, its early developments, its use in
movies, stereo tapes, sterco discs, broad-
casting. and stereo (and pseudo-sterco) |
techniques in recording and playbaek.
The book is liberally illustrated. In sum,
highly recommended reading lor those
interested in the reproduction of sound.

101 KEY TROUBLESHOOTING WAVEFORMS
FOR HORIZONTAL-SWEEP CIRCUITS” by
Robert G. Middleton. Published by Hoiv-
ard W. Sams & Co., Indianapolis. 126
pages. Price $2.00. Soft cover.

Second in a new series, this volume
furnishes quick reference material on
the causes ol horizontal sweep troubles
in TV receivers. Like its predecessor
volume which dealt with horizontal
a.f.c.-oscillator circuits, this new book
presents photos of actual waveforms,
analyzing each one and indicating the

specific defect that would be most likely

to cause it.

This book, as well as others of its
type, illustrate the importance and ver-
satility of the oscilloscope as a piece of
service test equipment.

The four most popular horizontal-
sweep circuits are analyzed. These in-
ciude the 90°, 110°, direct-drive, and
primary-secondary transformer types.

*

"ELIMINATING MAN-MADE INTERFER-
ENCE' by Jack Darr. Published by IHow-
ard W, Sums & Co., Indianapolis. 190
pages. Price $2.95.

This is a practical book on noise and
interference problems confronting the
service technician. Twelve chapters cov-
err the entire field of man-made inter-
ference—what it is, how it is trans-

mitted, how it originates, how to traclk |

it to a source, and finally how to elim-
inate or minimize its effects in home
radios, TV sets, audio amplifiers, two-
way mobile radios, auto, aircraft, ma-
rine sets, and electromechanical equip-
ment.

Among the many illustrations are ac-
tual photographs of many types of in-
terference as they appear on TV screens
as well as diagrams and “how to” infor-
mation such as building a noise filter to
eliminate interference.

= w

“DIAL CORD STRINGING GUIDE” by Sams
Staff. Published by Howard . Sams &
Co.. Indianapolis. 80 pages. Price $1.00.
Soft cover. Voal. 8.

With this volume, the coverage of
radio and TV receivers in this series is
brought up to date through 1960. In-
cluded are 214 new dial cord diagrams
as well as a comprehensive index cover-

GIANT 1961
204 PAGE

CATALOG

RUSH COUPON
ToD4qy!

NamE

ADDRESS

BURSTEIN-APPLEBEE CO. Dept. M,
1012-14 McGee 5t., Kansas City 6, Mo,

Send Free 1961 3-A Catulog No. 611

SAVE Up 10
S50% ON B-A
SELECTED
KITS

i

TOP VALUES
IN POWER
AND HAND

TOOLS

)74
N 2
£ praranter

e besinbod

= HI-FI AND
STEREO

SYSTEMS &

COMPONENTS

30 paces
OF BARGAINS
NOT IN ANY
OTHER CATALOG

{00'S oF
NEW ITEMS
LISTED HERE
FOR isTTIME

ing Volumes 5 through 8. All diagrams

are done in clear. easy-to-follow man-l

ner, with key points labeled.

~50-
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Model 500

COMPONENT SUBSTITUTOR

v Qne compact instru-
ment substitutes for
resistors, condensers,
electrolytics, rectifiers,
diodes, power resist
ors and bias veltage.

v~ SAVE MONEY! No need
to buy several different
compenent substitutors
...The Model 500
does the whaole job!

MERCURY ELECTRONICS CORP.

@

Rizo

AT YOUR FINGERTIPS FOR FAST SUBSTITUTION

Mod;l 50?29281

SPECIFICATIONS

® Substitutes for 20 values of resistors
fram 33 ohms to 10 megohms

@ Substitutes for 10 values of condensers
from .0001 mfd. to .5 m#td.

® Substitutes for 10 values ol electroly-
tics from 4 mfd. to 330 mitd.

® “ubstitutes for all power rectifiers up
to 500 ma.

¢ Substitutes for all diodes

® Substitutes for power resistors ...
tinuously variable up to 5000 ohms

® Substitutes for bias volit-
ages...continucusly vari-
able up to 15 volts either
polarity

con-

See yvour electronics parts distributor!

77 SEARING AVENUE, MINEOLA, NEW YORX
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Master
Guide

TESFTEES A = ESFEHFE

V SERVICE

A madern manual far fast, “‘symptamatic”
TV trauble analysis and servicing

From beginning to end,
this big manual is designed
for daily use at the bench as
a complete easily understood
guide to practically any job
J’nn any TV receiver, It's a
working guide—mnot a
“study" book!

Just turn to the Index.

TAKES THE Look uphtll;e gogble ﬁyn’}_p‘;
toms_exhibite y the

GUESSWORK you're working on. The

oUT OF HANDBOOK QF TV

TROUBLES then tells you
exactly what and where to
check. Qutlines time-saving
short cuts. Explains puzzling
details. Eliminates guess-
work and useless testing.
More than 150 test pattern.

TV REPAIR!

Coversall causes
of practically
every TV re-

_cei\l/e:'“ trouble  wave form and circuit illus-
including: traliclms lhelp explain Ilhilg“gs
so clearly you can hardly
¢ BRIGHTNESS fail to understand.
TROUBLES
& CONTRAST LOOK! LISTEN!
TROUBLES , . then follow this
® PICTURE eosy guide!
DISTORTION Almost regardless of set
& UNSATIS. nmke or g}&del. ““ﬁ reglbal'kl;
able new page Handbool
FACTORY PICTURE helps you track down TV
DETAIL t{oubleso(fjrom the i‘ymptontls
they produce in the set it-
© LINE OR BARS self —l-)smeen mlcrmmenlly
IN PICTURE dark; “"blooming"; abnormal

contrast in spots; ‘'snow'’;
poor detail; sync troubles;
sound troubles—and all the

® SYNCHRONIZA-
TION TROUBLES

many others. Then it ex-

SIMISSING plainys how to make needed

PICTURE adjustments or replace-
® SIZE AND m'g“s“ < e . u

rinted in large type. Has

CENTERING sturdy. varnished covers for

TROUBLES “on the job” use. The TV

o SOUND TROUBLE INDEX helps you

find what you want in a

TROUBLES jiffy. Thiré)ug?oul.b it's the

ideal guide for beginners

SRLIELEVISION and exgelienced servicemen

INTERFERENCE, alike! Try it for 10 days AT

ETC. QUR RISK

PRACTICE 10 DAYS FREE!

Dept, RN-31, HOLT, RINEHART and WINSTON, 1nc.
Technical Div., 383 Madison Ave.
New York 17, N. Y.

Somil new CHELopage ll\\llllﬂnl\ OF TV
YLk FREE al._ |

[

|

|

|

I nlll I will return I-uuk‘ |m~nnhlll‘mll n:\un"\uu mnluu
: SAVE: Send $7.5 with order and
|

|

|

|

|

I

|

|

|

v we '
postage. Same 10-day return privilege wlm I
money promptly refunded. |
I

|

|

|

| Clty, Zone. Stale.

| ouTsIDE v.S.a.~—Price 38.00 casn oniy. LO-day I
relurn privilege with money refunded.

L —_ —_——
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Conductivity Measurements
(Continned from puge 53)

!

ilhe bridge and also furnishes a refer-
ence signal for the unbalance detector
circuit.

The air capacitor is coupled directly
to a balancing motor whose rotor, of
north polarity, is pivoted between two
projecting south poles, which are wound
so as to produce equal but opposite mag-
netic fields when equal current is ap-
plie(l to each coil.

In operation, the motor rotor (and the
capacitor) remains in the same position
as long as the bridge is in balance. How-
ever, if the resistance of the conductiv-
ny cell increases, an unbalance voltage
appears which is amplified and fed to
the unbalance detector circuit. The
phaso of the unbalance voltage in this
[ case is the same as the phase of the
| reference voltage and therefore adds to
it. When the resistance of the conduc-
tivity cell decreases, however, the un-
bhalance voltage is 180 electrical degrees
out-of-phase with the reference voltage
and therefore subtracts from it. Since a
| broad picture of operation is being pre-

sented, specific circuit details are
omitted here.
| The function of the unbalance de-
tector circuit is to determine whether
the measured variable is increasing ot
decreasing and to feed the proper signal
to the power amplifier. When the re-
sistance of the measured variable is in-
creasing, the current in the left-hand
coil increases and the rotor then moves
in the direction of the stronger field. The
variable capacitor is directly connected
to the motor rotor. As a result, the air
capacitor's rotor is moved in such a way
as to decrease the capacitance of C, and
increase the capacitance of (.. This
brings the bridge back into a state of
balance.

When the unbalance signal results
from a decrease in the measured vari-
able, the current in the right-hand coil
increases, and the rotor moves in the
opposite direction in order to rebalance
the bridge.

The variable-capacitor shaft is usual-
ly linked to a recording pen to continu-
ously monitor and record fiuctuations in
the conductance. An instrument to pro-
vide automatic control can also he
coupled to the shaft, if desired, to alter
rather than record conditions.

A related type of self-balancing hridge
utilizes a slide-wire resistor instead of
the capacitor. The unbalance signal is
applied to a servo motor which is
~oupled to the movable contact on the
slide wire. The servo rotor turns in such

a direction as to maintain constant bal-
ance,

Installation, Maintenance

When installed in a tank or vat, a con-
ductivity cell should be located where
the liquid surrounding the cell will be a
representative sample. It should be a
location where the solution is complete-
lv mixed and where it will be in motion
past the electrodes. Furthermore, there
should be no bubbles in the area to in-
terfere with the conductive path. Final-
ly, the cell should be located where it
can be reached for cleaning or replacing.

Temperature measuring or compen-
sating cells should be located close to
the conductivity cell. They are some-
times mounted in the cell itself.

If sample solutions are allowed to dry
on the cell. insoluble deposits may form
and cause inaccurate readings. Accord-
ingly, when a cell in a pipeline is to be
in intermittent service, it is best to
mount it at the bottom of a U-bend in
the pipe. Dip-type cells used intermit-
tently should be stored in clean water
between runs or rinsed thoroughly in
clean water and allowed to dry.

Conductivity cells require no regular
maintenance. If it is suspected that they
are giving inaccurate readings, they can
be checked by using a solution of known
conductivity. If contaminating deposits
form, the electrodes should be cleaned
with a dilute solution of hydrochloric or
nitric acid. using a brush. Afterwards.
they should be thoroughly rinsed with
clean water.

Platinized electrodes should have a
dull, black finish. When they become
shiny they must be replatinized. This is
done by immersing the cell in a solution
of platinic acid and lead acetate, which
can be obtained from suppliers of con-
ductivity cells. The d.c. current is passed
through the cell in one direction for
about 30 seconds, then the polarity is
reversed and current is passed in the
opposite direction. This process is re-
peated for several minutes: then the cell
is removed and rinsed. The electrodes
should be a uniform. dull black. A power
supply of about 12 volts is adequate for
all cells except those with very high
cell constants. If too high a voltage is
used, the surface will be rough and will
flake off.

Conductivity measurements are based
on ratios rather than on absolute values.
For that reason. their accuracy is not
affected by fluctuations in the power
supply. oscillator frequency drift, or
changes in vacuum-tube characteristics.
Consequently. the electronic equipment
requires only routine maintenance tore-
place worn-out tubes or components.

-G

Fig. 7. Self-balancing bridge that can alse record conductivity changes continuously,

________________________________________________ =

|

| UNBALANCE UNBAL ANCE POWER h
VOL TAGE DETECTOR

AMPLIFIER CIRCUIT AMECIEIER, )

i

|

|

|

|

1000-CPS !

VOL TAGE i

SOURCE 1

CONDUCTIVITY CELL

www americanradiohistory com

BALANCING MOTOR

ELECTRONICS WORLD

fal


www.americanradiohistory.com
www.americanradiohistory.com

-

\a

Easter Service Boosters ’
(Continued from puge 38) J

Ken's has also worked out an ar-
-angement with a friendly. neighbor-
hood florist whereby he can get inex-
pensive bouquets of flowers in quantity.
On all house calls involving $10 or more.
the service technician leaves a small
bouquet of Easter posies, usually with
the surprised and pleased lady of the
house. with the cordial. seasonal com-
pliments of the shop. In addition. from
Lent onward. there is a fresh floral dis-
play every week in the shon window
and about the premises. This atmos-
phere goes well with customers. In
fact. something as prosaic as a window
display planned around picture tubes
has been given color and glamor with
flowers.

Finally. there is a shop that features
its annual Easter Bunny antenna check.
The immediate tie-in with this mythical
ereature is the symbolic rabbit-ear TV
antenna. However, this starting point
is slanted toward the promotion of com-
plete inspection and rejuvenation or
improvement, if necessary. of existing
antenna systems.

This is the Easter Parade as it has
been joined by many radio-TV service
shops. where it is felt that this is the
time of year to make new friends. ce-
ment relationships with old customers.
and earn some carry-through for the
entire year among all service patrons.

Why not join this suecessful parade?
If they fit in with your business, you can
pick up some of the suggested ideas ex-
actly as they have been described here.
Of course, if you want to, nobody will
stop you from working out your own

variations. —{30—

MOBILE POWER PLUG
By KENT A, MITCHELL, W3WTO

ANY mobile C8 and amateur transnit-

ter-receiver combinations have three-
way power supplies which allow them to
be used with either six- or twelve-volt
automobile battery svatems or the 117-
volt source in the home.

For added case and convenience when
lr.mif(‘rrmg the set to or from the
use an inexpensive (19-.cent) plug, .|~
shown in the photegraph, to obtain power
via the cigar lighier. These plugs are
avatilable in most auto supply stores.

Incidentally, if you have the urge to
operate acronautical mobile, don’t over.
look the fact that private, light aireraft
have Iwelve-volt systemis and, in most
cases, a cigar lighter.

March, 1961

IF IT'S ELECTRONIC, GET IT FROM GOODHEART!

TS-34 /AP Test Scope is In use today in many Navy
shoDs for geheral-purpose and radar service. Ready
to use on 120 v, 50760 cy. Sweeps 10-50.000 Cy.
Video flat 40 cy-21 3 me, useful to 4 me. Attenuators
S0 ACCUrate can use as VIvm. Has switch position in
which cach Pulse to he studied, Pos. or neg., triggers
its own sweeP. delays itself. then shows up station-
ary. 1 per sweep, with sweep duration choices ot §.
50, or 250 usecs. ldeal for TV pulses. Built-in lens
enlarges 2 screen to 57 image; Hght shield shows
up vertical rises. In carrying case. w/reprint of 17
book pages, less cords, Cheched lor Sweep & 9
detlection. SO Ihs fob Los Angeles, only

{Add $10.00 tor set of corgds & MV prabe.)

535% !MPROVEMENT FOR YUUR RECEIVER!

. Riordan, radlo op..
rla. Hwy Patrol wrote!
. . . improved sens.,
sclect. much maore than
that . . . tuning nmn
razor sharp .
:Inhc superhet rove wim

feed it into
ﬂlll. ol Ql 535 add an
conversiont

ew,
oy L"."}.L:i’.‘,‘..".f $37.50

RT-18/ARC-1 R

10.channel xti-controlled
Autotune xmtr-rcvr 100-
1 mc.  Favorite  for
tlight, now availabie to
amateur.  Export  patked
by Navaer in abseiutel

'*::r.g.ﬁ‘:- ;
ey

ARMED FORCES GE!GER COUNTER

AN /'PDR-B8C Radiac set measures Beta & Gamma radla-
tion on 4 scales, 0.500 MR bhr.
Excelient condition, tob Los Angeles. .

0.1% SORENSEN Line Voltage Regulator

=50008. Brand new at
low surplus prn:o' Input
95-13 ph., with
tons lor so or 60 cy. Use
tor any power up to 5000
watts. output adjustabile
110-120 V and hoids to
=0,1% at hine irequency.,
or to =0.25°, il line fre-
quency drifis 5%.. Regu-
1ates against line changes
ot 95-130 V and against
load chances from O to 5
Mva. Maximum harmonics
less than 3%,! Recovery
tume 0.15 seconds. Input
to the control section can
be maoved to the point
where You will use the
Power. thus compensating

IS' dp. Net wt 190 Ibs.
B n original faclory
nack Suitable for export, Iﬂclllﬂlrn. SPARE PARTS
group. Sorensen catalog net price is $695. 00‘349 50
less spares. Our price. WITH SPARES

OTHER REGULATORS AT CLOSE-OUT PRICES:

Sola 30809: 1 kva; input
95-125 v, 60 cy. 1 ph.
Isolated output 115.0 v.
*1%, 0:8.7 amps, Used
hut unconditionally guar.
110 Ihs fabh

Wash. OC, on|y$59»50

Same. new, foh

Pensacola. Fla. 579»50
Spola 30B11: 2 Wva; samc
input. output, as ahave
except 0-17.4 amps .

Used. but wnconditionally
gudranteed. Shpg wt 208

Ihs, foh Wash. . ng_so

oc, only
Sola 30710: 2 kva; Inputs 95-12S or 190:250 v, 1
ph, $0/60 Cy; isofated cutput 115 v +1 7, s‘lz 50
0-17.4 amps. New. 260 Ibs tob Narrishurg

Sola CVv1: 3 kva; |npu($ 95 110 or 190-260 v, 50 Cr.

1 ph, Outputs 118 v 25.1 A, of 236 v

0:12.7 A. Used hut untonumonalu 5129 50

guaranteed. 300 ihs fob Braokiyn, N.Y.

Raytheon WXS785 has harmoric filter plus relay and

dtonning resl!tor tacilities to accommodate two Joads,
7.1 _amps or any One lower current.

1

l 92 lJS 63 h, Ne
a'ﬂ"'n.; fob ~‘|' nslz.u, 2.’1 l’onhv "‘ 52995

;E. 69C351 has harm, filter and tapped outputs
ll:lfllslll1vzl at 2.3 kva. lnput 395
100-135 v, 60 cy 1 ph New, tob Suaﬂle -

Suberior Srah“lne SVR4101H: Output adlusrahlc no
120 v £ 1%, 0:1.2 kva. Input 95.135 v. 1 ph 30/6!
cy. Weston 734 voltmeter. Output sensed, servo lurns
Powerstat to efect rapid c<orrection. 98 7. efticient.
Na harmonics. Used. 99 5
Ruaranteed, 100 ihs toh Los Ang. .

Supcrior Stabiline $. us input 17%.225 v. 3 ph,
50 /60 ¢y, Output 208 v =1 %, 3 ph, 09 kva. Cahinet.
metered. Net 385 ths, Rross 460 lhs. Qperating prin.
ciples as described above. correction 0.1 sa 0
seconds /v. New, foh N.Y. city . d

Suberior Stabitine EmMT6210Y: Same as above except
iﬂIW! 195-25% v, 3 ph $0;60 cy and output 230 v
%1%, 0-10 kva. Same welRhts, New, CataloR 5495 00
price $1055.00. FOB N.Y. City. only .

Superlor $620 Powerstat In W.E. Co. ratk drawer
maintains 117 v 1 ¥, output 0.2.5 kva for knput 10S:
125 v, S0;60 cy, 1 ph. Operation similar to $97 50
Stabiline’s. Metered. 200 ihs toh Los aAng. -

SCHEMATICS/CONVERSIONS, SURPLUS GEAR

Ask us for your nceds: send stamped jpddressed en-
velobe. Add 25¢ for chart explaining AN Nomen-
clature. Examples of available literature:

20-page pook on 1-177. with diagram of MX.949 U
socket adapter, & tube data compited to march 1937,
$5.00. RT7-18 'ARC-1 schem. & tune.up instr. $2.00.

condition. With
schomatlt & inStructions.
fob Corpu 49.5
Christi. Teus. d

RADIO RCVR AND/OR SPECTRUM ANALYZER

AN {APR-4 Receiver Unit, ready to accept plug-in tun-
ing units irom 38 to 4000 mc. This is the 30 mc I.F.
ampl, with choice of 0,6 or 4 me pass band, for com-
munications or for Noise & Spectrum analysis. Has
built-in 120 v. 60 cy power supply, Panadapter out-
put. Video output, Phones ogutputs, S-Meter, BFO, and
Volume c¢ontrol. DO NOT CONFUSE with _the much
earlier model APR.1; this is APR-4! Electrically
checked and certiticd, less 9 50
tuning units, 40 h Los Angeles -
(Please inquire about available tuning units.)

SIGNAL GENERATORS AND A FREQ. METER

Certitied OX condition. checked hy standards lab.
4ll have modulation. All work on 120 v, 60 Cy. All
have microvolt-calibrated outputs uniess asterisked®.

LP: 913.30,000 xc =1 % . dial-calibrated. .$179,50

*LM; 125.20.000 ke *. Ol" trea. mt-(er $ 69.50

Same, loss calib, book, wrxt) .$ 29.50
804: 8-330 mc =1 % . dial- cnl-brated 1 3
/APR: 40-500 mc 1 dial-calip s

90-600 mc 1%, w,granb calibh : B89.50
$

LAE: 520-1300 mc =1 ¥ w/graph calit .

Following s uncertiticd: will replace | had:
1.208: NBFM 1.9:-4.5 & 19:45 mc. dial cal

MEAS., CORP. MOD. 73-8
Pulse Gencrator. 60-
100.000 ¢y * pulses 17z
40 usccs Wd, and + sync
pulses delayed 1 2 period.
€an pulse mogulate an
external RF source and
can be synched by an_ex-
ternal sine source. This
is the model preceding
the current catatop model
which sclis tor $395.00.
Bran-l new in origenat

Wrng. with instruction

ok Jos Jon” 37,50

TUNING-FORK LOW-FREQUENCY STANDARDS
400-A: 400 cy =
.001% Am. Time
Prod. fork module
supplied hy regulated
pwr sply and amphi.
tieg by 6V6. Output at
various imped.‘s thru
amplitude control.
Unit also Provides Hi-
tered OC and heater
AC handy for power.
ing other equipment.
All controls & oulpuh
on tront Panel. 6
x14" dp. New, wl
schematic.

ion Tas anz. $79.50

400 cy osc. modute (rom ahove, includes the ﬂzs oo
forkl Necds 150 vdc & 6.3 vac Unused, 50
&uarantecd. w/sChem. 2 ibs fob Los Angeles

Same hut module partly cannibalized, sg 95
Fork. Ruartd: 2 Ihs fob Los AnReles. . .... o
Varo 6228, 400 cy *0.1%. Complele osc, in H.5.
£ase; necds 28 vde, 1.24. New, with sz-’ 50
schem.. Fuartd: 2 ths 1ob Los AnReles. °
Philamon Lahs 400 Ccy O0sC. complete. = 05 %, , Needs
28 vdc, 180 ma. New, gudranteed, with $29 50
Sthematic. 2 ths. tob Los aAnReles. .

$ame as Ahove excePt SO0 Ty 2.05 % . N(-w. szg 50
Ruartd: w/scheéem. 2 Ibs fob Los AnR. . .

1000, 500, 250, 125, "%
I.‘ 62v2 l:y .! 02%

x ar, plug-in
loﬂn :2003. 1 12A17‘!.
and 4 walkirt plug.la
hinary Hip-tiop count-
downs. eath usable from
25 ke to 0. NEW. Tested
and guarantecd, ready
to use. Redulres exters
nat 250300 y.d.c.. 35
ma., & 6.3 v.a.C.. 2.1 H
a. hoth handy at nom‘

panct of the =400-A de-
s¢ribed  ahove. With
schematic and clircuit
intormation. snu. wl

Los Angeles.

Hallicrafters R-44 /ARR.S AM-FM rccelver cost the Air Force $300.00. Tunes
7.8 to 143 mc continuous in 3 bands. Inciudes Police, Fire, aircraft, low

TV channels, Amateur 10 and & meter bands and the FM Broadcast Band

BROAD switch position, Is

output at the Video jack to feed your ampli 5|

shhong FM discrimination, has a limiter slagl. and the S-meter is also

M. The oscillator s voitake ngulateg for stability.
with

88-108 mc, In the
tuning Indicator for F

the RF stage.
with an extra pin jaCk brought out to the front panel from the |ast 3,28 mc
AM §.F, stage s0 you can, if you wish, dnume-supernneroﬂvne into any re-
ceiver which tunes to 5.25 BRAND NEW
our own 120 v 60 cy power supply (shown alongside the recelver in the picture)} which aiso mr lsheg
DC to drive the automatic tuning maotor in the receiver if you wish to use it, 8
Time Pay Plan: $14.95 down & 1

2 mo. payments of $12.33,

-f,'* with a cathade-toliower

956 reradlation suppressor and F, hut we

S6
956, change the circult stightly. And substitute a

We ship to you aligned. modified, ready to use,

mc. We start with vers! Includes

$149.50

Los Aagcles. .

R.E. GOODHEART CO.P.0.BOX 1220-

California Buyers Add 4 ¢, Sales Tax

BEVERLY HILLS,
CALIFORNIA
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CITIZEN BAND

CLASS D"

TEXAS
| CRYSTALS
—— Al 22 Frequensies in Stock
- 3rd overtene, .005% tolerance—to
meet all FCC requirements. Hermetically sealed

HC&/U holders. V3" pin spacing—.050 95
pins. (.G93 pins ovoitable, add 15¢
per crystal.)

We can supply matched sets for Glebe, Gonset, Citi-
Fane and Hallicrafters units at $5.90 per set. Specify
transmitting frequency and make of equipment.

eady,

Following frequencies in stock (frequencies listed
in megacycles): 26.965,26.975, 26.985.27.005,
27.015,27.025,27.035, 27.055, 27.065, 27.075,
27.085.27.105,27.115,27,125,27,135, 27.155,

27.165,27.175,27.185,27.205, 27.215, 27.225,
RLLLE LR R N B N N N N N I
RADIO CONTROL CRYSTALS in HC6 /U holders
in stock for immediate delivery—acll channels. Pin
| diometer .050. $2.95 eo. .093 pin spacing, add ]
15¢, SEALED OVERTONE CRYSTALS Supplied in

metal HC6. U holders.
l Pin spacing .486, diameter .050
15 to 30 MC .005 toleronce $3.883 ea. I
1 30 to 45 MC .005 tolerance $4.10 ea.
45 10 60 MC .005 tolerance $4.50 ea. |
S OB N In N R G I G N B R O A Y

% QUARTZ CRYSTALS

for every service

All crystals mode fram Grade
“A" imported quartz—ground
and etched to exact frequen-
cies. Unconditionally guvaran-
teed! Supplied in:

FT-243 holders MC-7  holders
pn spacing A° pin spacink Y *
pin diameter .093 pin duameter 125
OC-34 hotders FT-171 holde 1
| pin SpacinR % ° pin spacmR ¢

M pin diameter 156  banana pies
MADE TO ORDER CRYSTALS
01% tolerance $2.00 ea..005% tolerance $2.73 ea
2601 KC to 9000 KCt .005% tolerance $2.30 ea

: - Specify holder wanted

ANY AMATEUR, NOVICE, TECHNICIAN
80 meters 3701-3749 KC 01% toleronce
40 meters 7152-7198 KC
& meters 8335-8650 KC ].50 edq.
within 1 KC)
quencies from 2000-3200 KC .005 tolerance $2.50
eo. (supplied in either FT-243, MC-7 or FT-171 holders)
to 8650 KC in 25 KC steps 75¢ each or 3 for $2.00
FT.241 Laitice Crystals in oll frequencies from 370
ea. Pin spacing ;" Pin diameter .093
Matched paits—15 cycles $2.50 per pair
455 KC Crystals $1.50 eo.
500 KC Crystals $1.50 eo.
ars $4.50 ea.
Socket for FT-243 crystat 15¢ ea.
Sockets for MC-7 and FT-171 crystals 25¢ eo.
Ceramic sockel for HC6/U crystals 20¢ ea.

1001 KC to 2600 KC:

9001 _K@ 10 11,000 KCi 005% tal. $3.00ec
BAND CRYSTALS

15 meters 7034-7082 KC
MARINE FREQUENCY CRYSTALS—AIl murine fre.
STOCK CRYSTALS in FT.243 holders from 5675 KC
KC to 540 KC {all except 455 KC and 500 KC) 50¢
200 KC Crystals $2.00 eo.
100 KC Frequency Standard Crystals in HCE U hold-
Dual socket for FT-243 crystals 15¢ ea.
FREE! Write for Cotolog =880 with oscillotor circuits,

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
See big red dispiay if he doesn't stock them,
send us his nome ond order direct from our foctory.

NOW! Engineering somples ond small quontities
for protoiypes now made either ot Chicago or ot
Fi. Myers Plont. 24 Hour Service!

IN CHICAGO, Phone Glodstone 3-3555

ORDER FROM OUR NEW FLORIDA PLANT
Use coupon below for 1st Class shipment

TEXAS CRYSTALS

Dept. R-31, 1000 Crystal Drive, Fort Myers, Fla.
For Fastest Service, Phone WE 6-2100

-------—_-----1
FILL OUT AND ATTACH THIS COUPON TO YOUR OR-
I DER FOR SHIPMENT VIA 15T CLASS malL AT No

lEXTRACOSTl l
| NAME. ... Ciiea.saesseataans IERERERREERRRERN |
J] ADDRESS.......... P I

eaee s ZONE, ., STATE...... o
TERMS: All items subject to prior sale and change of
price without notice. Afl crystal orders must be ac. l

l companied by check, cash or M. O. with PAYMENT l
IN FULL., NO COD's, Dept. R-31

| Y T T !
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HALLICRAFTERS KITS

The Huallicrufters Co.. 4401 W. Fifth
Ave., Chicago 24, Ill. has introduced a
line of new "Halli-kits.”

Model SX-140K is a receiver in “do-it-
yourself” form which offers six bands—
80, 40, 20, 15, 10, and 6 meters—I[or ¢c.w.,
AM, and SSB signals.

Matching this unit is the Model HT-

40K transmitter, which provides T753-
watts peak input, with the ADM slightly
less on the 6-meter band. According to

the manufacturer. the kit versions of
these units enable customers to save up
to 20 per-cent on their factory-wired
equivalents.

The kits are furnished with parts,
step-by-step instructions, and diagrams.
AUTO RADIO CONTROLS

Centralab. division of Globe-Union.
Inc., 900 K. Keefe Ave., Milwaukee 1.
Wis. has added five new units to its line
of exact replacement auto radio con-
trols.

The new controls are replacements
for use in 1959 Dcleo radios, with spe-
cific models covering sets used in 1959
Buicks., Cherrolets, Oldsniobiles, and
Pontiucs. Details are available from the
manufacturer.

V.I.V.M. IN KIT FORM
Luafuyetie Radio Corp.. 163-08 Liberty
Ave., Jamaica 33, N.Y. has announced a
new vacuum-tube volimeter kit. Desig-
nated as Model KT-174. the new instru-

ment is claimed to have been designed
to rigid laboratory standards of accu-
racy and sensitivity.

www americanradiohistory com

The meter uses a 200-microampere
movement with balanced-bridge push-
pull circuitry. It is calibrated in an
casy-to-read two-color scale incorpo-
rating a direct db scale as well as a
zero-center scale. Scope terminals at the
rear provide for simultaneous waveform
observation while making a.c. measure-
ments. Calibration controls are accessi-
ble at the rear without removing the
cover.

Special “Low AC" ranges are in-
cluded to facilitate noise and gain
measurements as low as 1 mv. for
audio and high-fidelity applications. An
"Omni-Probe” provides quick selection
for type of service. The instrument
measures a.c. peak-to-peak, a.c. rms.,
d.c. voltage, and resistance.

MICRO-MINIATURE PARTS

Essex Electronics Div., Nytronics.
Inc.. 550 Springfield Ave., Berkeley
Heights, N. J., now is producing a line of

subminiature choke coils. These units
are so small that they may be packaged
200,000 1o a cubic foot and stored com-
pactly, as shown in the photo. The mini-
aturization facilitates filling of orders;
the clerk readily sclects the container
according to the electrical value de-
sired, wraps the container, and ad-
dresses it.

The company maintains 300 different
types of chokes in open stock, ranging
in inductance values from 0.068 to 56,-
000 microhenrys.

RESONANT REED RELAY

Muallory Electromugmetic Co., a divi-
sion of P. R. Mallory & Co., Inc., Du
Quoin, Ill. has introduced a new self-
holding resonant-reed relay, claimed to
improve reliability and reduce system
costs in remote control applications.

The relay is equipped with four reeds
which respond to frequencies of 75, 93,
115, and 135 cps. It can be made avail-
able for narrow or broad response band-
width, and reeds can be provicdect for any
frequency between 50 and 400 cycles,
allowing for adequate separation be-

ELECTRONICS WORLD
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tween reed [requencies. Response time
is 500 milliseconds maximum, and the
relay rejects transients up lo 25 milli-
seconds’ duration.

While the relay is adaptable to wire-
less remote control of TV receivers and
record plavers, it is also intended for
use in a variety of both wired and wire-

less remote-control systems in many |
| [
SOLDER-TYPE ALLOY | l

fields.
Enteclic Welding Alloys Corp., 40-40 f
72nd St., Flushing 58, N.Y. announces l
a new solder-tvpe alloy designed espe- | LY
cially for electrical and electronic work. A
Known as ‘“Neu-Tec-Tronic” 157BN
alloy. it is said to be 30 per-cent more

electrically conductive than the stand-
ard 50-50 lead-tin solder. According to
the manufacturer. its highly active flux
core is inert after carbonization. with
residues which are non-corrosive and
non-conductive and do not support tun-
gus growth. Other features of the alloy
are its low melting point, and high solid-
ification rate.

The alloy can be applied with solder-
ing iron. torch, by hot plate, or induction
heating. It is available in 0.030 and 1/16-
inch sizes.

CB TRANSCEIVER |
De Wuld Radio, 35-15 371h Ave., L.ong
Istand City 1. N.Y. announces a new

transceiver for use on the Citizens Band. |
Designated as Model TR-910, the nev
cquipment features a push-to-talk mi-

PON INDICATING YOUR
NEEDS

ROHN

Manvufacturing
Company

BOX 2000
PEORIA, ILLINOIS

THE MOST FAMOUS LINE
OF TOWERS IN THE

WORLD ARE ROHN!

Here are the features that make them the largect
sellng and most accepted tower for television,

radio, industrial and communicafions uses:

@ ZIG-ZAG CONSTRUCTION —proven zig-1ag design means sturdiness
ond dependability that is truly outstanding. Tower sections are com-
pletely assembled and electric welded throughout for moximum
strangth and greater economy in erection.

® HOT DIPPED GALVANIZED AFTER FABRICATION —Entire tower sections
are completely zinc coated ofter fabrication for the finest outer pro-
fection 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-
cause of this feature.

* HIGHEST QUALITY MATERIAL USED—only highest quality loboratory-
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 10 170 feet or lower; heavy duty guyed towers
available up to 500 feet. Whatever your needs, check RONN.

® UNEXCELLED ENGINEERING —all ROMN Towers are engineered 1o meet
the most rigid requirements as outlined by all major communicotions
equipment manufacturers and electronic industry associations.

® UNIVERSAL ACCEPTANCE—Hundreds of thousands of Rohn Towers are
in use all over the world. They have withstcod 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
—ROHN.

For your needs and for all allied tower actessories, contact your local
ROHN salesman or write direct for full information.

ROHN Manvfacturing Company ﬁ'
Box 2000 |
Peoria, llinois
Send me tomplete literature on the following ROHN Produets |
J TV Towers L] Amateur Towers |
[] Communication Towers ROHN Accessories |
Name — - e —— —— I
Firm __ - —, ]
|
Address_ _ N W— |
Chy r _ ISievs - [
= ||

crophone, full sqgueleh control, auto-
matic noise limiter, five-channel
transmitier, 22-channel vernier-tuned
receiver, high selectivity, built-in “S”
and plate current meiler, new styling,
trunion bar for easy mobile mounting.
and aceessible, ecasily changed crystals.

Model 103
TUBE TESTER

CHECKS ALL RADIO
AND TV TUBES FOR:
+~ Cathede emission |,

+* Shorts and
leakage

v~ Grid leakage
v+~ [as content

4773

COAXIAL RELAY

Aliied Control Co., Inc.. 2 East End |
Ave.. New York 16. N.Y. announces
low-cost coaxial relay. Listed applica-
tions include: mwobile and stationary
radio transceiver, v.h.f.. uh.f., and video
studio switching. For antenna transfer, |
the new s.p.d.t. relays are rated at 150
walts maximum up to 470 me. when in-
serted in a properly terminated 50-ohm
line.
March, 1961

Model 103
TUBE TESTER

MERCURY ELECTRONICS CORP.

SPOTS HARD-TO-FIND TUBE DEFECTS IN JUST SECONDS!

s Although low in price the Mode! 103 has

a range of operation that will outper-
form more expensive tube testers.

Here's how easy it is to test all tubes com-
cletely, accurately — IN JUST SECONDS!

@) SET 3 CONTROLS @) INSERT TUBE
€) PRESS QUALITY BUTTON

® Tests picture tubes with a specially de-
signed built-in CRT socket

® Positively cannot become obsolete ...
circuitry is engineered to accommeo-
date all new tube types

o ® 0
¥ __, ® New tube charts furnished periodic-
ally to registered owners
See your electronics parts distributor

77 SEARING AVENUE, MINEOLA, NEW YORK

wwWwW americanradiohistorvy com
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Crosstalk is 10 db mininmum from zero
{10 470 mc.; v.sawvr. is less than 1.2, zero
to 1000 me. The relays can be supplied |

BUY NOW AND SAVE!!

SVERTONES: T8 10 50 Mee—Tol— 00553355 .will_] any length coaxial leads in the
AMATEUR & NOVICE Fundamental. . Tol. .005% RG58A/U and RGIK8/U cable sizes. |
HC-6 Herm. Sealed .$2.50 ‘ Minimum weight is 3 ounces, with the|
m:mg’F';Ef'ﬁéséhm‘:',ﬁ"’sl?led) <935 Hnaximum weight determined by the
Tol. .005% ............ ... ... .$3.50 cable type and length.
ALL MARINE FREQ.-FT-243, DC-34 Hold Tol. .005. .$2.00

POLICE, C.A.P., CD, MARS. Tol. .019
CITIZENS BAND—11 METERS—.005% TOL.
26.965 !o 27 225 MC, 3rd Over. Herm. Seal. or

13, 4825 to 13 6125

$1.60 TWO-WAY HAM SET

Hea«atl Co., Benton Harbor, Michigan’
has announced a new mobile or fixed
transmitier-receiver combination which
provides complete AM and c.w. facili-
ties on the 2-meter ham band. |

Designated as Model HW-20 and
known as the ""Pawnee,” the new set |

. Herm; Seal. or
6741.25 to 6806.25 K, 4th Harm. FT-243 only .
SPECIAL
STOCK CRYSTALS

FT.243 Holders 5700 KC to
8650 KC in steps of 25 KC's

SEND FOR FREE CATALOG
NC-34 Hold. 1690 KC to 4440 KC steps of 10 KC, ea. 79¢

NOVICE BAND F1-243 Fund. co.

80 Met. 3701.3748—Steps of 1 KC. FT-243

40 Met. 7150-7198—Steps of 1 KC. FT1.243

Dhl to 40 Met. 3576-3599. Steps of 1 KC. FT.243
£t. 5276-5312— 7034-70

FT 243—2 Meters iSteps of 1 KC)

FT-243—6 Meters Steps of 1 KC)

FT-243—From 3000-40

FT-243—From 1005. 2999 (Steps of 5 KC)

F1.243—.005% Tol. From 3000-8750 .. ..

FT-243—.01% Tol. From 3000-8750 .........

FT-241 SSB Low Xtals 370 to 540 KC

$2.50
...$2.00

-$1.60

r‘gtepsssae' 1. ats% ::’nd 1.388) $ .49 | features a built-in three-way power
fT-241 Matched Pairs Zap b g-00] | = e o B
FT-241—AN/TRC-1-721 167 KC-1040.635 | sgpply. 1»0m S\ l_tch-seleclcd crystal po-
(Steps of 1.042 KC—Except 1000 KC). . $65 | sitions fol' Novice. CAP, and MARS
S Ko 810 BRI TR Y S ot 251t | operation, tracked v.fo. and exciter

Sub. may be necess. nin. Orider $2.50

stages [or convenient single-knob tun-
Open Friday Evenings until 9 P.M. g B 5

ling, v.f.o. “spot” switeh, 10 walts .. |
output to antenna, and a built-in low-
| pass filter.

The modulator also serves as a 15-
watt p.a. amplifier. The superhet re-
ceiver uses double conversion with its

“The House of Crystals”
U.S. CRYSTALS, Inc.
1342 S. La Brea Ave.  Los Angeles 19, Cal.

ﬁ

BUILD first oscillatorr crvstal-controlled for
high stability, The *Pawnec¢” comes
complete with built-in speaker, two

YOUR
OWN
THEREMIN

Ethereal, mysterous,
fascinating — this is the ,‘
vaice of the THEREMIN,
the most modern of mu- e
sical instruments. Anyone con play the
THEREMIN for it has no keys, buttons, or
strings, and is ployed without being touched,

| power cables. heavy-duty power cables.

primary fused relay for mobile instal-
|Ialion. mounting bracket. and push-to-
talk ceramic-clement microphone.

COLOR-TV FUSE KIT

Sightmaster Corp., 50 Aleppo Sr
Providence, Rhode Island has
nounced nine fuse tyvpes used C\cluswe-
Iy in all color TV sets.

The fuses are available to service
technicians in a low-cost kit that in-
cludes an assortment of 60 fuses pack-

I
g
|

Now, for the first time, a transistorized aged in a plastic box which also contains
THEREMIN is available in kit form. This easy- a table telling which fuses are necded
to-build instrument was featured in the Jonu- lor each make ol color TV set.
ary, 1961, issue of this mogazine. For o free
reprint of that article and complete infarma- IV CAMERA

tion on this ex-

citing new THE- Garden Grove,

Tele-Tironics Corp.,
Calif. has announced a high resolution

REMIN kit, mail Al ] i
'T'E this coupon to- tvpe television camera, with the option
= day.
1=

R A. MOOG CO.

Department D
P.O. Box 263
Ithoca, New York

Please send me complete infarmation on the new
Iransistor THEREMIN kit.

Name____ e — -
Address =
Ciry. Zone. State of built-in sound channel for interecom
B E and education TV applications requir-
120
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RECORDING TAPE

“Oxide guaranteed pot to rub off
or squeak—ot ryoney back. Com-
pure eurs with other "Hargain'

te. You'll find it's more than

et Cprice’” when you denl with
sk, We are oticinal pionecre in the
tupe rerorder business wnd our
Wl 0n men 0 averything to us,

75
.35
1.19
1.29
1.29
1.38%
1.79
2.29
2,63
3.9
postags EN dm. Lotee Users Pven Lower,
NORELCO
SPEAKERS
Famoun $777—nsuceensor to 9710M twin.
mnr -lbrlk!r— oficinnl list 39 05, ususl NE 1‘

23.07. NOW white they .ot 4 off net
ll98 plis nortnce. {discontinned n
Praqnmcy 40-20.000 ey. Other SEN3ZA-

OGN AL ﬁpuker reductions On u first coine,
ﬁu\ eerved basen,

SEND FOR SPEAKER SPECIFICATION
SHEET.

odvl)!

COMMISSIONED ELECTRONICS co
1776 COLUMBIA ROAD WASHINGTON. D, C.

SAY YOU ~/ ) — Saw IT IN

ELEBTEONIGJS WOALD

A NOTE TO THE HI-FI BUYER
AIR MAIL us your requirements for
on IMMEDIATE LOWEST PRICE QUOTATION
Components, Tapes and Recorders
SHIPPED PROMPTLY AT LOWEST PRICES

WRITE TODAY FOR FREE CATALOG
Auplo 190-W Lexington Ave.

UNLIMITED New York 16, N. Y.

PRECISION RESISTORS

Carbon dePosit Precision resistors
Hi Stabitity—Low Loss—Guaranteed 1%

Accuracy—mMost Ohmages Avaitable
prices Y Watt 5S¢
1 watt 8¢
2 watt 10c
tmmediate Delivery

R. C. CAGAN SALES
PO 1152, Rochester 3, N.Y.,

PACKAGE HI FI
or SINGLE COMPONENTS

You'll find our prices low and service fast.

Write for our quotation.

CENTER INDUSTRIAL ELECTRONICS, Inc,
4.1 Cortlondt Street, New York 7, N. Y.

§
|

Y Y PPV PYVPPPPYS

!

&
al

bt

TAPE RECORDERS

S, L HI-FI COMPONENTS
i SLEEP LEARN KITS

UNUSUAL VALUES |[MERITAPE. Low cost,

1961 high  quality record-
it tage. in boxes or
cans.

New Myde Park. N.Y.

Catalog
DRESSNER
1523 Jericho Tpke,

CASH IN ON THE AGE
OF ELECTRONICS. For
every graduate cngineer,
Electronics needs 4 to 7
trained technicians.
Nt-w comprehensive
l{l course prepares
you for high pay, in-
teresting jobs, exciting
future. Big demand
for trained Eleetronic
technicians, Advance-

NEW NRI
HOME STUDY
COURSE IN

ELECTRONICS great. Tram quickly st

homeinsparetime, Special
training equipment includ-
ed at no extra cost. Write

e Principles
s Practices
s Maintenance

for FREE eatalog. National

Radio Institute, Dept.1CEA,

Washington 16. D.C.

ELECTRONICS WORLD
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ing “crisp’ voice communication. Des-
ignated as Model 700. it leatures a low-
noise cascode video input; 8-mc. video
handwidth amplifiers that provide 600-
line hovizontal resolution: linear phase
type aperture correction; automatic
targel sensitivity control: interlacing
syne gencralor; no-scan protection cir-
cuitiv for the vidicon: high-level video
output: and remote control of beam
target, and focus

RANDOM-NOISE GENERATOR
Gounset Div., 801 S. Main St., Burbank,
Calil. has intreduced a new “reasonably

priced’” random-noise generator.
Intended for operation in the v.h.f,

range, the new unit provides direct
readings ol suflicient accuraey for aver
age laboratary use. according 1o the
manufaetuier. Said 1o be nhcrently
stable and casily operated. it is also
suited for production-line testing.

The instrument provides direct read-

ing to 23 b into 30-ohm impedances. |

Operation is controlled by a variable
autotransforimer, and rapid checking of
residual starting noise is expedited by
a panel switch. The instrument’s self-
contained power supply operates l1rom
117 volis a.c.

COLORED MARINE ANTENNAS

Webster Manutacturing. 317 Roebling
Rd.. So. San Francisco. Calif. has intro-
duced a line ol marine antennas in a va-
riety of colors and finishes.

Loading coil sections of most models
are now available in port red or Palm
Beach Dblue in addition 1o standard
black., A choice ol support column fin-
ishes 1s offered.

Complete information on the new an-
tennas. as weil as on the company’'s CI3
two-way radio and depth sounders. ma
he obtained by writing direct lo the
manulaciurer

COMPACT TWO-WAY SET

Allen B. Du Mont Laborutories. Clif-
ton, N.I. has brought out a 13-wall
version of its ireecently developed
“I'ransicom™ two-wayv radio for use in
the 144-174 me. band. The new undei-
the-dash mounted unit features a {ull
fransisiorized power supply.

Suggesied applications of the nes
equipment include (wo-wayv nwobile
conununications {or bdusiness. commnmer -
cial, municipal, and emergeney ser
(Continned on page 122)

LOOK! 1,000

. famous mnkoSED Tv,s

nxol ftels wilh
little o na $ 5
ment Beon Iy ) 9
H iste 1. erfect for
‘ oY

e
#econd cl

anl ] .
£malier! Sei
FOB. Harrlson. N,

As I8
iped

TRU-VA

on everything in

stereo hi-fi

and .
electronics

send for the 1961

ALLIED

CATALOG

444 -PAGES » VALUE PACKED. Write today
for the leading Electronics Catalog. World’s
largesat selection. including products and
values availahleonly from ALLIED.SAVEON:

e Everything in Hi-Fi Music Systems & Com-
ponents « Biggest Selection of Hi-Fi Cobinetry
¢ Exclusive Knight® Super-value Sterco
Knight-Kits® —Best in Build.Your -Own Hi-
Fi s Tope Recorders and Phono Equipment
e Everything in Electronic Parts, Yubes, Yran.
sisters, Test Equipment, Amateur Gear, P.A.
Systems, TV Accessories, Taols, Baaks.

Save most at ALLIED. Write
for Fitkr 1961 Catalog today!

ALLIED RADIO

only $2 down
on orders
up to $50

L

________________ "
r.Al.lIED RADIO, Dept. 101-C1

100 N. Western Ave., Chicage 80, (1. CIDITTR |
| [0 Send FREE 1961 aLLtEp Catalog, :
: Name : - :
| |
| Address —t
| I
1 City _Zone _State_ J
| [N —— i ———— — —— -

1-YEAR
GUARANTEED

RADIO and TV TUBES

Factory Used or Factory Second Tubes!

TRU-VAC will replace FREE any tube that

becomes defective in use within 1 year from date of purchase!

ALLTUBES INDIVIDUALLY BOXED! CODE

DATED & BRANDED “TRU-VAC"

Partial Listing Only . . . Thousands More Tubes in Stock!

SPECIAL!

6A6 GAX4GT GCASB

6AXSGT 6LER6
6BE 6CD6G

6T8
6US

6X4

zoeruLz g Lenahns i
13
el

Aaugn nab

i8
1L

1L

iN
1R
15

1T
1
1u
v

1x
24
28
2C

3A
3a

Aa
3B
38
3B

B6AWS

Any Tube Not Listed Also Avaifable at 35¢ Fach!
BRAND NEW 1-YEAR GUARANTEED TV PICTURE TUBES
:!:‘ma- Listed prices) dl“ not include dud Add Adiitienal S 00 Deposit
B ¥ and 247 tubes—37.50 Deposit l
returned hrepaid Aluminiaed ubes— 84 0 pxtra  uRded Immed
Picture tubes shipped only to conttnental USA and Canada
larrison, N.J.
100 T.HD ARy
111 ) s h
.
Vi
B
18G14 LR
danea "o
ATTENTION QUANTIFY USERS! Big Discounts Arc Yours
3000 Tube "Private Label™ Special! attention Branding Daept. Al
Maoney Cheerfully Refunded Within Five (S} Day
TRU-VAC (H] PAYS YOUR POSTAGE—On Orders
tories. Send approximnte postnde on Canndian and
35 requires 25¢ handling chific. Send 257
sale, Complvine with Federsl regulation

Triy-Yac advertising: Tubes appeanne in this ad may
USED tubes and arc clearly maried ?

of $5 or more In UBA
orclen orilers. Any orde
on C.0.13 All orders subjes

Harrison Avenue o Box 107 e Harrison, N. J.

March, 1961
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6SN7GT. . . . . .30¢

6UB
6VHGT
GWEGT
BXSGT
6X8

Call or Write For Our
GR.

6W4GT. . . ..

7E6
TET

1F7
IF8

i 0t et e B o e b

on tubc sizes
intely wh

hen dud 15

All tubes F.O.B.,

= Fog Our

v.Te
w"’e"ﬂuse

H Nat Comoletely Satisliedl

and Terris
I hy

1he followlng statement appears In a1}
FACTORY SECONDS or

TRU-VAC

HUmboldt 4-9770
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High Reward * New Adventure
ELECTRONICS TECHNICIANS

Stretching across the Far North of the Arctic. DEW Linc
is a 3000 mile electronic fence of radar stations, guarding
our country by standing rcady to provide distant carlv warn-
ing af air attack across the Arctic. This vast line of highly
advanced electronic equipment is operated and maintained
on site by technicians. engineers and service personnel of
Federal Electric (mpor.mon Service Division of Interna-
tional Telephone and Telegraph Corporation.
To quulified. experienced technicians who would like to
gain priccless experience. enjoy high reward on a stimulating
mn.nmcnl Federal Electric offers immediate cmplovmcnl

ASSIGNMENT: A 12 to 1S-week concentrated training course in
the U.S.. 15 months on DEW Line at high pay, and a sub-
stantial bonus upon completion.

SALARY: $240 per week, free Room and Board while an DEW
Line. Based on S4-hour week. Subject to U.S. and Canadian
income tax. Excellent sulary plus expenses while in training.

QUALIFICATION—YOU MUST: * Be a United States Citizen
e Have at least a Technicul School Diploma (Military ar

ices. The set is designed for split-chan-
nel [requencies. It has a 3 x5-inch
speaker built into the [ront panel. and
two basic operating controls.

Details are available from the Mobile
Radio Sales Dep't., at the manufacturer.
MINIATURE CAPACITORS

Arco Elcetronics, Ime.. 64 White St
New York, N.Y. is offering a kit of pre-
cision miniature capacitor standards
with a tolerance of *=0.1 per-cent. In a
carrying case, they are said to be 50 per-

Civilian) cent smaller and lighter than standards

® Have 2 years expericnce in these arcis: . of comparable accuracy.
C()MMl_)NI(‘AII()N.S:: (UHF or VHF'Eqmnmcm) The kit consists of 32 plug-in type
HEAVY GROUND RADAR SYSTEMS standards ranging from 0.0001 to 0.5 uf.,
Applicants ure lcqucslul to send resumes of their training and is equipped with a [our-position
and cxperience to Mr. Ruay Broglie. Technical Placement adapter. The kit, 12% x 4% inches, is
Dept, designed for use in laboratories and cali-

FEDERAL ELECTRIC CORPORATION

Service Division of internatioral Telephone and Telegraph Corporation
Paramus Industrial Park, Paramus, New Jersey 3

NEW FM “HANDIE-TALKIE"
Motorolu Inc.. 4501 W. Augusta Blvd.,
Chicago 51, Ill. has introduced its
“Handie-Talkie” pocket transmitter,
o said to be the first fully transistorized

Attractively styled Silver
Jet vinyl fabric covered
aluminum enclosure with
white molded vinyl front.

FM racdio transmitter to operate on
standard v.hif. two-way mobile com-
munications [requencies.

Providing 500 milliwatts r.f. power
output, the unit operates on frequencics
hetween 25-34 me. and 132-174 me. Using
cleven transistors, the set is sell-con-
tained and includes a microphone, an-

® e ®
liti-fone
_-’— tenna, and batteries. Two antennas are
CITIZEN’'S BAND RADIO TELEPHONE available.

o New “noise immune’’ squelich circuit. o External speaker connections.
o New “Pi" plate and output tuned circuit e Hermetically sealed relay guarantees virtu-
assuring maximum transfer of power to ally trouble-free operation.
antenna. e High level, full power AM modulation.
o Gated audio response for greater talk-power,
e Front panel mounted modulation and R.F.  TWO STYLES: CD6/6—6 VoIt D.C. and 115 Volt
indicator. A.C.; CD6/12—12 Volt D.C. and 115 Volt A.C.
e Heavy duty power supply capable of more ‘
than twice normal operating requirements. *Suggested retoil price $189.50 complete with crysiols

] HH - for | channel, 2 power cords, movnting brocker, ond
S HeaVy dmy' hlgh efﬁcnency coaxial antenna ceramic m’}tro;hone with coilec; cord and hanger.

*
!‘lasﬁll
®

“WIDE-RANGE' ELECTROLYTICS

Corneli-Dubilicr Electronics Dir., 333
Hamilton Ave., South Plainfield, N. J.
announces a compact, cardboard-
sleeved, plug-in type capacitor, Model
ESS-7513, intended (o serve as an exact
replacement for eight original, standard
150-volt capacitors commonly used in
printed-circuit radio and TV reccivers.

connector. These values are : 50-30 4f., 70-30 L., 60-
21470 COOLIDGE HIGHWAY b : ) "
MULTI-PRODUCTS COMPANY OAK PARK 37, MICHIGAN 40 uf., 80-40 uf., 50-50 pf., 70-50 uf.. and
— 80-50 uf.
122 ELECTRONICS WORLD
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Additionally, the ESS-7315 claimed 1o be the most ver-
satile single unit ever available to service technicians- - will
replace any single-section unit rated between 40 and 80 af..
30 and 60 uf.. and 30 and 140 xf., all at 130 volts.

Service technicians desiring complete details on this new
replacement line should contact their local CD distributors
or write the manufacturer direct at the address given on the
previous page.

See How Walter Ashe

Always Saves Yau

Mare on Amateur
Equipment, Hi-Fi Systems,
Parts and Supplies
.. everything you need!

SERVICE TOOL HOLSTER

Xceelite. Inc.. 28 Bank Street, Orchard Park. New York
has added a new saddle-teather hip-holster to its line of pro-
fessional hand tools. Featuring an elec-
trical tape holder, knife clip, and five E |
tool pockets, the new holster is designed
to carry a variety of screwdrivers,
wrenches, pliers. and other tools used in
the installation and repair of various
electronic or electrical equipment items.

The holster also features a comfort-
able hip-contoured hack. hot-waxed
stitching for durability, brass riveting,
and pliable belt slots. It comes in a nat-
ural cowhide finish.

For details on this new item of profes-
sional equipment {orr the service tech-
nician, as well as information on a com-

FREE NEW 144-Page Walter Ashe Catalog

Get our “Surprise”™™ Trade-Tn allowance on any new
1961 equipment . .. yours on Walter Ashe’s famous.
E-Z Terms® Ask for our reconditioned list, too!

plete line of hand tools for various Y
clectronic serviee applications, write the manufacturer direct. | RUSH COUPON —You'll hear from us double quick ..,
30—
- Phone: P e T ST STt 1
CHestnut 1-1125 | WALTER ASHE RADIO COMPANY 1
: Depl R-3-61. 11258 Pine Street. St Louis. Miss~uri :
Answer to Materials Quiz WAI_TER g DRI i
appearing on puge 92 ASHE : ¥éhat 1s the Ashe ~Surpnise’” allowance on :
1 1
1. R 7. Q 14. P ! Name i
2.4 8.5 15. C RADIO CO ' P '
9. M Dept. R-3-61 | i
3. E 1o, D 16. 1 N 1 City Zone Stale !
4 H . 17. B IIQSB'Pme Sty : |
1. K St. Lowis |, Mo. t [J Send 1961 Catalog [ Send Reconditioned Bulletin 1
s. L 12. F 18. G || R S S S e I O O O O [
6. N 13. © 19. A I
clalm T
ANSWER ol ol el K ELECTRONICS
T|2|N
e g ARE VALUABLE!
PUZZLE [ |-[:F
o|R R|E
APPEARING 'I+[-m
mlalr|L
- pOg |
ON TR R T | i E R L Keep them neat- LI c ean LI
] & E R i
PAGE 105 -l cl-cl® [ ready for instant reference!
Gl&|L E H|E|® Tlo]|Y
. - Now you can keep a year's copies ol ELECTRONICS
SO NEREEueereteetenteraeseresnesnttnenesnasnresersrasantsatsrasnetannantsnansary, WORLD in a rich-looking leatherette file that makes it
H e easy to locate any issue for ready reference.
: INVITATION TO AUTHORS R Specially designed for ELECTRONICS WORLD. this
g ) :{ handy file—with its distinctive, washable Kivar cover and
H Just as @ reminder, the Editors of ELECTRONICS WORLD H 16-carat gold leaf lettering—not only looks good but keeps
: ore always interested in obtaining outstanding manu- H every issue neat, clean and orderly.
: scripts, for publication in this magazine, covering the fields : So don’'t risk tearing and soiling your copies of ELEC-
: of avdio and high-fidelity and radio-TV-industrial serv- H TRONICS WORLD-—always a ready scurce of valuable
: icing. Articles in manuscript form may be submitted for H information. Order several of these ELECTRONICS
: immediate decision or projected articles can be outlined : WORLD volume files today. Thc}'.al'c $_2.50 each, postpaid
: in a letter in which case the writer will be advised promptly : —3 for 37-00.1)01' k‘; for $13.00, Satisfaction guaranteed, or
: as to the suitability of the topic. We can also use short : your mt?ney ack.
: “filler”” items outlining worthwhile shortcuts that have : Order direct from:
: made your servicing chores easier. This magazine pays :
: for articles on acceptance. Send all manuscripts or your : JESSE JONES Box CORP'
: lefters of suggestion to the Editor, ELECTRONICS WORLD, : Dept. EW
: One Park Avenue, New Yark City 16, New York. : {Established 1843)
: i Box 5120, Philadelphia 41, Pa.
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UG i1l send

HQOK 5SERVICE

you your choice

of these selected electronics and

hi-fi books for a /-DAY FREE EXAMINATION!

Here are some of the world’s greatest electronics and hi-fi books...
chosen carefully by Ziff-Davis Electronics Book Service as among
the best in their fields. You'll find top-notch texts and manuals on
theory and instruction...important volumes covering radio and
TV servicing, electricity and appliances...reference books to
help you understand such fields as computers, electronics experi-

mentation and books on hi-fi and tape.
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2500. BASIC
ELECTRDNICS, Grob
An introductory text on
the fundamentals of
electricity and elec-
tronics for technicians
in radio, television and
indu%trial electronics.

2511.
UNDERSTANDING
RADIO, 3rd Ed.,
Watson, Welch and Eby
For those with little or
no technical knowledge
who wish to know the
fundamentals of radio
theory and servicing.
$8.25

2404, FM RADIO
SERVICING
HANDBOOK, King

A practical guide to
FM V.H.F. receivers,
their design, construc-
tion, alignment and re-
pair. $5.00

2442, BASIC
ELECTRONIC TEST
INSTRUMENTS,
Turner

Over 60 instruments
described, their uses
fully explained and
valuablework-saving
shozr;-cuts outlined.

2425. ELEMENTS OF
TELEVISION
SERVICING FOR
BENCH AND FIELD,
Marcus and Gendler
Ufp to date discussion
of instaltation, servic-
ing and repair of T.V.
receivers, designed for
the practicing service-
man. $8.15

2519. HANDBOOK
DF BASIC CIRCUITS,
Mand|

A basic guide to cir-
cuitry combining com-
prehensive coverage of
major circuits with de-
taited information on
circuits used in TV, FM
and AM. Simply written
and easy-to-under-
stand. $7.95

Each volume is designed to help you get more know-how, greater
enjoyment from vour electronics specialty and hi-fi hobby—and
each is yours for 7 days FREE! Simply write your choices on the
coupon below and mail it today. When your books arrive, read
and enjoy them for seven full days. If, after that, you don't agree
that they are everything you want, return them and owe nothing.

Here is the perfect way to build the library every man in elec-

tronics must have.

2667. ELECTRIC MOTOR REPAIR,
Rosenberg

A unique and practical book that ex-
plains all details of modern motor repair
work; shows what to do—and why. De-
signed for bench use with duo-spiral
binding that lies flat, making text and
illustrations visible at same time. $9.25

2415. MANDL'S
—"  YELEVISION
spodls SERVICING, Mandl
[sioN 5
THLEVIBID This standard text
SERVICH book in the T.V. servic-
- ing fietd provides clear
descriptions of the

fundamentals of T.v,,
and practical instruc-
tion on the diagnosis

and correction of typi-
cal troubles. $7.50

2803. BASIC MATHEMATICS FOR
ELECTRICITY, RADIO AND
TELEVISION, Singer

Here, mathematical principles are pre-
sented as dynamic tools for solving elec-
trical problems. A practical course for
students as well as an excelient refresher
course for skilled technicians. $8.25

2651. MAJOR
APPLIANCE
SERVICING, Brockwell
Gives essential infor:
mation for a career in
major appliance serv-
icing. Explains meth-
ods of repairing appli-
ances, organizing and
managing a service
business. $5.95

2407. HOW TO GET AHEAD IN

THE TELEVISION AND RADIO
SERVICING BUSINESS, Marcus
Shows the easy way to get started as a
Tv-Radio repairman, how to earn while
you learn, how to get and keep cus-
tomers. $3.50

2652, HOW TO REPAIR HOME
APPLIANCES, Campbell

For the do-it-yourselfer, a handy, easy-
to-read reference book with chapters on
all kinds and types of appliances. Con-
cise, thorough instructions with many
useful illustrations. $2.50

www americanradiohistory com

2011. STEREOQ & HI-FI
DRECTORY, 1961,
Ziff-Davis

New! Complete buyers’
guide of over 1200 com-
ponent listings, 800 pho-
tos; latest models, prices!
world's most complete ref.
erence. Entire sections on
every phase of stereo and
monaural high fidelity.
$1.00

2752. HIGH QUALITY
SOUND

REPRODUCTION,

Mair

A perfect manual for
both the professionat
engineer and the seri:
ous amateur in high
fidelity, Complete cowv-
erage of sound repro-
duction in 591 pages.
$15.00

2755. THE PRACTICAL
HI-FI HANDBOOK, King

A guide to high fidelity
sound reproduction for
the service eagineer and
amateur, Chapters on ampli-
fiers, loudspeakers, pick-
ups, microphones, record
players, disc, tape and
stereo. $5.95

2765. YOUR TAPE
RECORDER, Marshall

Based on 2500 experi-
ments with almost every
type of recorder, this book
helps to eliminate triat
and error under all condi-
tions. Includes itlustrations
of 55 magnetic recorders
with specifications. $4.95

2750. ELEMENYS OF
MAGNETIC TAPE
RECORDING, Haynes

All aspects of this re-
cording medium are
described in easy-to-
understand detail. 416
pages, $7.95

2753. LOW-COSY
HI-F1, Hoefler

Hundreds of hints for
budget hi-fi will be found
in these fourteen chapters
with over 300 detailed
photographs, drawings and
diagrams. Will save you
money in starting or im-
proving your system. $2.50

ELECTRCNICS WORLD
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2010. AUDIO

e YEARBOOK, 1961,
Ziff-Davis

Brand new edition. By
the editors of Electron-
ics World. Advanced dis-
cussions and instructions
on every phase of audio.
Special features make this
an excellent guide for the
advanced audiophile. $1.00

2002. ELECTRONIC KITS DIRECTORY,
Ziff-Davis Publishing Company

New 1960 edition lists over 750 Kits,
latest models, prices and features for
hi-fi, ham radio, SWL, shop improve-
ment, Citizen's Band, fun and educa-
tion. $1.00

2006. ELECTRONIC
EXPERIMENTER'S
MANUAL, Findlay

With a few dollars
worth of basic tools
and this book to guide
you, You can explore
electronics experimen-
tation more completely
than ever before. 10
big sections. $4.95

2351. RADIO PROJECTS, Marcus

10 easy to construct radios described in
this book cover the field thoroughly and
completely, progressing in difficulty from
the simple crystal detector to the super-
heterodyne receiver. $3.85

2001. 1960 ELECTRONIC
EXPERIMENTER'S HANDBOOK,
Ziff-Davis Publishing Company

40 projects for home and shop, 20 of
which are transistorized. Special section
on understanding transistor Circuits.
$1.00; 2009, cloth $1.95
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You can take this :hﬁnr mrfmﬂl:l

dhhl‘ﬂ:lr rI'I'II'I'IHﬂItG Fl-th!]'tll&

If.jjr:uu'r local parts jobber or dealer
does not carry books, use the coupon
for prompt delivery from ELECTRON-
_:eﬁmmmtfm a 7-day m;n.i

trial basis.
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2004, HI-F§
ANNUAL & AUDIO
HANDBOOK, Ziff-Davis
- 1960 edition. Prepared by
the editors of Electronics
world. An excellent ad-
vanced guide to theory,
construction and circuitry.
Over 40 pages on stereo
- amplifiers and equipment.
Fr=_J $1.00
2501. ELEMENTS OF ELECTRONICS,
Hikey and Villines

This basic electronics text offers an ex-
cellent course for training radio and
electronics technicians and for students
in television, radar and sonar. $6.95

2008. CLASS D
CITIZENS RADIO,
Sands

First complete book on
Citizens Radio opera-
tion. Covers Class D
history, rules, applica-
_ tions, how it works.
Many itlustrations.

$4.95

e
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¥
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2907. RADIO OPERATING QUESTIONS
AND ANSWERS, Hornung & McKenzie

Presents specific information on radio
law, operating practices and theory for
those studying to pass the FCC com-
mercial radio operator exams of the vari-
ous license grades. $6.25

2600. TRANSISTORS,
Gillie

Describes and analyzes
semi-conductors and
transistors and how
they behave. 300
pages, illustrated.
$7.95

]
]
1
T

ELECTRONICS BOOK SERVICE

One Park Avenue, New York 16, N. Y.

Please send me the book{s) | have listed below for a FREE 7-day Trial Exam-
ination. ! understand that if | am not completely satisfied, | may return my
selections(s) and I'll owe you nothing. Otherwise, | will send you payment for
the book(s) of my choice, plus postage and handling.

2000. STEREO
Hi-FI GUIDE. 1960,
Ziff-Davis

1960 edition features 60-
page exclusive by Joseph
Marshall on components
and how they work. In-
cludes ‘what you should
know before buying
stereo’’. Complete, inter-
esting, invaiuabie! $1.00

2901. HAM RADIO, Hertzberg

Tells exactly how to become a ‘“ham’'—
how to obtain a ham ‘‘ticket,” how to
learn code, how to select receivers and
transmitters — everything you need to
know is between the covers of this handy
guidebook. $2.50

2007. COMPUTERS
AND HOW THEY
WORK, Fahnestock

A fact-filled guideboock
to electronic comput-
ers. Explains the work-
ings of every major
computer system. Must
reading for all who
want a more complete
knowledge of this im-
portant field. $4.95

2601. TRANSISTORS IN RADIO,
TELEVISION AND ELECTRONICS, Kiver

A descriptive, non-mathematical text for
radio, television, electronics technicians
and for those who want a working knowl-
edge of transistors and circuits. $7.95

3700. ELECTRONICS & NUCLEONICS
DICTIONARY, Cooke & Marcus

New! A revised, enlarged edition con-
taining authoritative definitions of terms
used in radio, television, industrial elec-
tronics, nucleonics, sound recording, etc.
Bigger and better than evert $12.00

NUMBER TITLE

PRICE

NAME

*New York City Residents, please add 3% sales tax.
{If you need more space to list other titles, attach a sheet of paper with additional list.)

[0 SAVE MONEY! Enclose payment in full for the book(s) of your choice and we will pay
shipping charges. Same return privileges and prompt refund guaranteed.

O Please send me FREE CATALOG when published.

*TOTAL

EF544

ADDRESS.

PLEASE PRINT CLEARLY

CITY.

ZONE

STATE

- = = e e B R e e e e )

Satisfaction guaranteed or monsy refunded.)

www.americanradiohistorv.com
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SILICON
RECTIFIERS

All listed at
maximum peak inverse

rectifiers

voltage ratings; approxi-

mate forward voltage

drop, 1.5 volts

TN1446 .750 omp. 100 volts .65
IN1447 750 amp. 200 vaolts 75
IN1448 .750 amp 300 veolts .85
1N1449 .750 omp. 400 volts 1.00
1N1551 1 amp 100 volts .80
IN1552 1 amp 200 volts .95
IN1553 1 amp 300 volts 1.10
1N1450 5 amp. 100 volts 1.00
IN1451 5 amp 200 volis 1.25
IN1452 5 amp 300 velts 1.50
IN1453 5 amp. 400 volts 2.00
IN1454 25 amp 100 volts 3.00
IN1455 25 amp 200 volts 3.50
IN1456 25 amp 300 volts 4.50
IN1458 35 amp 100 volts 3.50
IN1459 35 omp 200 volis 4.00
IN1460 35 omp. 300 volts 4.50
IN1461 5 amp. 400 volls 5.00
1NO5P7 50 omp. 50 volts 6.00
1IN1462 50 amp 100 volts 7.00
1NO5R7 75 amp 50 volts 9.00
IN1466 75 amp 100 volts  10.00
IN1467 75 amp 200 volts 11.00
1N1468 75 amp 300 volts  12.50
1017 100 antp 100 volts  13.00
0017 100 amp 150 volts  13.50
1 NO5V7 150 amp; 50 volts  16.50
IN1474 150 amp 100 volts 17.00

Mounting for full wave bridge cirevit to ac-
commodate .750 amp. rectifiers ... 75¢ each

X-BAND POWER LEVEL TEST SET, 15-36/AP

Bramd new. in
original pack

4 ing, with acces
Sories. Meas-
urcs 10 to 30
dbm K700-
V500 me

PRICE
$14.95 cach

SIGNAL
GENERATOR 1.130-A
Frequencey range
100-156 mv  Mod
ulation frequence
1000 cycle. Qutput:
variable 0-3000 mi-
crovolts. Excellent

condition

PRICE

FIELD STRENGTH METER 1-95.A

100-156 me Designed to rep

ister veltage induced in its
vapinble; length antennn.
PRICE .$9.95 each

IDEAL STRIPMASTER WIRE STRIPPERS
Like new condition For

use on wire sizes 16-246
Regular

5
list S&8.U5
$1.95 each
Strippers  for use  with
Teflon wire 16G-26 ga.
PRICE $2.95 each

15-102 /AP RANGE
CALIBRATOR

Asbal e
pilse  wen
minee
o i
“hironizing
0.

0l J} n 'n
I [ " -n ke DRl =3
pulses e wan T P rrnm iy i
o deries
PRICE ..............-....... $12.50 each

NO €.0.0.°S. REMIT FULL AMOUNT WITH ORDER.

C & H S5ALES CO.

2178 E, Calarado 51

Pasadens 8, Calif.
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Manufacturers’

@.@.ﬂ. Literature

SEMICONDUCTOR RECTIFIERS

Interaational Rectitier Corp.. 1521
East Grand Ave.. El Segundo, Calil. has
issued a 24-page *Semiconductor Short
Form Catalogue’ listing semiconductor
rectifiers. For a copy. write to the man-
ufacturer using vour company letter-
head.

TABTRON CATALOGUE

Technicdd  Apparatus  Builders, 6
Chureh St., N.Y. 6. N.Y. has issued a
pricing and information catalogue cov-
[ering its line of silicon junction and
selenium rectifiers. Listed as Catalogue
116 H, it includes a replacement and
cross-reference guide on rectifiers.

ENGINEERING TRANSLATIONS

U.S. Dept. of Commerce, Office of
Technical Services of the Business and
Dcfense Services Administration, Wash-
ington 25, D.C. has announced the re-
lcase, for sale to the public, of ten trans-
lations of foreign literature on various
types of engineering. Included are
papers on electronic devices, electron
microscopes. and Russian satellites.
Prices range from 50 cents to $3.00. For
additional information, write to the
above address.

PC BOARD CONNECTORS
A six-page folder which cescribes a

| complete line of one-piece and two-piece

multiple connectors for printed-circuit
boards has been published by AMP In-
corpurated, Harrisburg, Pa.

Detailed lists of the featurcs of both
the one- and the two-piece printec-cir-

| cuit connectors ave given. Line draw-

lin”

ings of cach of the five types ol “‘snap-
contacts are shown, along with a

| deseription of the design features of

cach type.

Copies of this folder are available
without charge upon written request to
the manulacturer.

TRANSFORMER CATALOGUE

Sterling  Transformer  Corp.. 510
Driggs Ave.. Brooklyn 11, N.Y. has an-
nounced publication of a new 12-page
brochure containing details for speceify-
ing transformers for power supplies and
for temperature rise measurements on
transformers.

Diclectric strength test voltages and

| working veltage definition and calcula-

tion are also explained in this new pub-
lication, which is available without
charge on request.

HEATHKIT CATALOGUE
Heath Company of Benton Harbor,
Mich. has issued a colorful 36-page cata-
logue listing and illustrating every kit

www.americanradiohistorv.com

currently available in its “Heathkit”
line.

Included are high-fidelity equipment,
general products. marine gear, amateur
radio equipment, and test equipment for
the experimenter and professional tech-
nician. The line is being offered in both
kit and wired-and-tested versions.

For a copy of this complete and up-to-
the-minute listing of all units in the
firm's line, write the company direct.

1961 “MASTER" OUT

The 25th edition of “The Radio-Elce-
tronic Master™ is now available at lcad-
ing electronic parts distributors.

Virtually all standard radio, TV,
audio. and electronic parts sold through
distributors are included in this silver
anniversary issue. More than 175,000
items- ~with specifications and prices
are featured throughout its 1600 pages
Over 12,000 illustrations arc included.

The “Master” is published by Unifcd
Cutualog Publishers. Inc.. 60 Madison
Ave., Hempstead, N.Y. who will supply
a list of distributors offering this edition
upon request,

‘DB MEASURING STICK"

Decibel Products Ine., P.O, Box 10764,
Dallas 7. Texas is now offering a new
mechanical aid to facilitate the meas-
urement of antenna towcer site latitude
and longitude from commonly used
maps.

The "Measuring Stick™ is basically a
ruler with various scales to quickly and
accurately measure latitude and longi-
tude from the Sectional Aeronautical
Charts and three scales of USGS maps.

The company will supply this “DB
Measuring Stick™ without charge on re-
quest.

PHOTOSENSITIVE DEVICES

The Electron Tube Division, RCA
Commercial Engineering Department,
Harrison, N.J. has just published a new
and completely revised booklet contain-
ing technical information on its photo-
tubes, photocells, image-converter tubes,
camera tubes, storage tubes, CR units,
and special-purpose kinescopes.

Contents include, for quick reference
purposes, the latest JEDEC spectral
energy emission curves and persistence
descriptions of phosphors as well as di-
mensional outlines and speetral re-
sponse curves for each of the phototubes
and photocells.

Data is given on 151 different tubes.
including dimensions, basing diagrams,
ratings, operating values, typical and
recommended uses, as well as photo-
graphs of representative types.

Copies of this 36-page book, CRPD-

ELECTRONICS WORLD
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EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED

’ Gty. Type  Price Gty Type Price Qty. Type  Price

__0I4M 79 | __6AwS 89 T2AF6 49

'I'HE S|GN nr - A2 62 | __6AXs 65| 12418 4
1B3GT .79 | ___BAX? 64 __124LS 43

10N 55 | __6BAG 49 [ 1248 95

. 163 8 __6BCS 54 | 12405 52

13 I3 1 __6BCT 840 12416 4]

K3 13| __6BC8 91 12417 16

___1L6 105 | ___6BD6 Sl 1ZAU6 50

i —ILNS 99 _68E6 S8 | 12407 60
—1RS €2 | ___5BF6 W _avs 97

/ __155 51 6BCE  1.66 | ___12av6 41
s 58 | __6BHE .65 | __12av1 15
—_1u4 ST | __6BHE 87| __128X3 67

— s .50 —_6BJ6 62 124X 63
1%28 .82 __6BK? 85 12821 86

BUY DIRECT FROM e s [ L T e
__3AUE 51 -6BNE .74 12806 50

RAD.TEL ',! ' 4 e _'» ) W6 41| 6805 65 | 12866 .53_
ORDER RAD-TEL’S { Q' T RIESIE R
FIRST QUALITY TUBES TODAY! Sie % i x| e
NOT USED!!  NOT PULLED OUT OF SETS!! ' =
SERVICEMEN: HUGE SAVINGS!! COMPARE!! oo oo Al =vn Ly
FAST ONE DAY SERVICE. = R o

—3016 .50 5CG8 17 12CX6 54
305 80 | —_6CMm7 66 120BS .69
354 81 | __BCNY 65 12068 15
J—) 7 | 98 | __6CRE 51 172008 85
4805 56 | — BCSE 157 120M7 67
-—-_48C8 96 | —6CUS 58 | —_12006 1.04
4BN6 15 __6CU6 108 12087 719
__48a7 .96 | ——BCYS .70 12026 56
___4BSH gy | —6Cy? M| ——12EL6 S0
__48U8 .71 | —6DA4 6B 1266 54
__4B16 58 60BS .69 12e26 53
4817 96 .6DED 58 12¢5 66
aCse 61 60G6 59 12§18 66

4DE6 62 6006 110 12PM6 .45
___4DK6 60 __60TS .16 ___12KS 65
4076 55 | =—<60T6 53 __12SATM 86
___S5AMSB 79 6EUB 19 12SK76T 74
SANB 86 | —_6EAD 19 __125N7 67

— 5405 52 6HEGT 58 125a7TM 713
_SATB 80 6)3GT 51 1207 62
SBKTA 82 6)6 67 12v66T 53

|

58Q7 87 6K6 63 | 12W6 69
SBRB 39 | 654 48 12X3 38
__5c68 .76 1% | e ®

8SAIGY

__5CL8 6 | __8SK? 74 178Q6 1.09
SEND FOR FREE TROUBLE SHOOTER ___SEAB B0 | 6517 .80 :;525 gg
_SEUB .80 BSN? 65 | —
GUIDE AND NEW TUBE & PARTS CATALOG =t =2 Sl s
5718 81 614 99 17006 1.06
503 60 | __6us 7 176 58
TRANSISTORS — AT FABULOUS onscoums 5 SILICOR 5U8 81 6VBCT 54 twe 10
ruice e | mann ELECTRICAL hfe | RECTIGIER 5v6 56| _6wa 54| 19aUs g3
b CHARACTERISTICS . | __SX8 78 | —_6W6 69 [ __198G6 119
¥ 49,{[1.% moﬁ‘,g::“o“ sy |CBOma [ 1EBOma T ] 5Y3 46 | _6xs 39 1978 80
= __6ABY 46 6X56T .53 | —_21EX6 149
GENERAL PURPOSE | MW 20.a 20 .a Ib Sma 35 AMP B ! :
AF Ik vCB 3V VEB .3V 2 6ACT 96 6X8 n 25806 1.1
39!{ RE/AF | | . sl PUIETE 63 13 TAUT 61| 2505 53
80 g Pawer AF 20 ma 20 ma T 20 ma) 6AFS 97 8 68 | _25CAs 59
Mzd-Fr!o-wJ- _vca -IBV_' VEB 16V wmn | $250 ea.
{ |

40 = &2 b power powER | Je8™ 100 | V8™ ago | YCE 18 | Lotsorio 6ACS .65 786 69 | _ 25006 144
, 15AMP 10 36 |ouTPUT b = 1 ma $2.25 ea. _BAHE .99 T 63 5CU6 1.11
b | 225w Series 830 OHMS Imin |y yardware) “6AKS 85 | _BAUB 83 | __250N6 142
__BALS 417 _3aws 93 | _25EH5 55
—b6AMB 78 | —8B0S 60 2516 57
NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY __BANS 95 | —BCG? 62 | __25ws 68
__6ANE B85 BCM7 68 | __2526 66
___6a05 50 | —8CN7 37 _.35C5 51
" 6aRs 55 | —BCXE 93 3506 57
- 60 | —s8tee 94 | — 35w 52
[ ] 43 1HEY? 15 | __35256T 60
19 1284 60 | —5085 80
55 CHAMBERS STREET, NEWARK S, N.). [[iiM{ &1 —_ - 82 | __12a85 55 | —S0C5 53
__6AUS 50 12406 43 [ —500C4 37
—BAU? 81 12406 57 | —SOEWS  §§
TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add $1 ——6BAUB 8? 12486 43 _]5111176153 g}

handling charge ples postage. Orders over $5: plus postage. Approx. 8 tubes per 1 Ib. Subject —BAv6 40 { —_12AF3 73 | — :

to prior sala. No COD's outside continental USA.
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| 105B. are available for 50 cents each

I from the comipany's tube distributors or
from the Division direct,
FOREIGN PRODUCTION DATA
The Business and Defense Services

Administration of the U.S. Department
of Commmerce has issued a 40-page book-

7 OF THE GREATEST SCIENCE FICTION STORIES EVER e
WRITTEN —IN AMAZING'S 35TH ANNIVERSARY ISSUE for these Eompnnerits in l‘en countries.

Includec in this survey are Australia,

. — . Canada, Japan, Netherlands, New Zea-
Come celebrate the 35th anniversary of the world's first science land, Spain, Taiwan, Turkey, Union of

fiction magazine —in April AMAZING STORIES. It's a fabulous South Alrica, and West Germany.

196-page issue — featuri i . Copies of this book are available from
pagel turing classics of the sf world: the Superintendent of Documents, U.S.

® TWO full-length novels {including the first Buck Rogers story!) Government Printing Office. Washing-
ton 23, D.C. or at Field Offices of the
® FIVE short stories by sf greats like Edgar Rice Burroughs, Ray Department of Commerce. Price is 30
Bradbury, and Edmond Hamilton — all with their original SRUERI 2
illustrations! GOVERNMENT PUBLICATIONS

The U.S. Department of Commerce.

3350 Fifth Ave., New York 1, New York

Be sure to get a copy of AMAZING's 35th Anniversary Issue— has announced the availability of four

on sale at your favorite newsstand March 9. Only 50¢ | new publications of interest to those in
the electronics industry.

The new Air Force-sponsored "RADC
Reliability Notebook™ is available for
$4.00; the *'Micro-Module Production
Program™ latest guarterly report is
8£3.00; "Research on New High-Tem-
perature Semiconducting Materials” is
priced at $3.00 a copy; while the report
“Investigation of Physical Properties of
Semiconductors”™ is $1.50.

Any or all of these publications may

[ be ordered from the Depariment at the
ahove address. Full payvment must ac-

" FOR ANY AUTOMOTIVE WHIP MOUNT

INDUSTRIAL PHOTOTUBES

CBS Elcctronics has issued a new 4-
page bulletin entitled “Phototubes in

| Industry” which describes high-vacuum

as well as gas phototubes, photomulti-
umpw[ plier tubes, photocells, and photovesis-

tiv 1s.
l’I‘ey([‘)eic;] applications are shown for
FORM FITS TO ANY AUTOMOBILE BUMPER photoresistive cells combined with tran-
istors. Th ffects of t ature, ex-
HIGH STYLED STAINLESS STEEL STRAP! cossive illumination. and other environ-

mental conditions are described.

Copies of Bulletin PA-220 are avail-
able through the company’s tube dis-
tributors or from the Information Serv-
ices of the firm at 100 Endicott Street,
Danvers, Mass.

The old fashioned method of
mounting  auto whips  with
Model BFR bulky, loose fitting  bumper
chains is now cumpletely obso-
i' -2 ]f‘le with Ilht.‘ inlrmllbclion 111
the new hy-guin Universa
Ist pn:e Bumper Mount. This clean line,
stainless stecl strap hugs any
make bumper ax if it were
desikned for the car. It ut-
tuches easily and promptly with
full  adjustment for vertical
aliknment.

SOLAR CELL HANDBOOK
Internationed Rectifier Corporation.
1 Segundo. California has just pub-
lished a 100-page handbook covering
solar cells and photocells.
Containing over 73 practical light-
operated circuits, projects, and demon-

Other hy-gain Antenna Accessories
Heavy Duty Spring, Model SPGC

Chrumv-v_'ﬂhml stecl spring with double - strations of both selenium photocells
e i e and silicon solar cells, this book also in-
threaded stud for body or bumper mount. COMPLETE cludes chapters on basic photovoltaic
Ciieticags e S0 CITIZENS BAND LINE theory. nomenclature, radiation theory,
Automotive Body Mount, Model BDY photocell performance characteristics,
Swivel body mount double chrome plated. STANDARD DEALER DISCOUNTS |, e supplies. photometers, relays.
— Jl;:st:b]: l;:’;;h\:?:;;:;lt ::,lli‘;‘::i':;-ntru”y ad- photoelectric camera control, and infra-
List price, $8.95 ' red and ultraviolet photocell applica-

. tions.
: c';"e' Clip. Model GC ﬁ antenna Copies of this new publication may
O i ,,;'"‘;;u;‘,;‘,“};"r;’ products be obtained by sending $2.00 (check or
easy garaging. List price, $1. 1138 NO. 228in uu:om NESRASKA money order) to "Photocell Handhook™
128 ELECTRONICS WORLD
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at the company address, 1521 E. Grand
Ave., El Segundo, California. B

SSB DINNER SET

HE SSB Amiatewr Radio Assn. will spon-

sor the Tenth Annual SSB Dinner and
Hamfest on Tuesday, March 21st, at the
Hotel Statler-Hilton, New York City.

Equipment displays open at 10 a.m.
and the dinner ~tarts at 7:30 p.m. Wil-
liam B. Williams, noted radio personal-
ity, is MC. Tickets purchased in advanee
are 810 each, 811 at the door,

Send checks for reservations to
SSBARA, ¢/0 Mike Le Vine, WA2BILH,
33 Alle n Road, Rockville ((mr(‘, lung..
Island, N.Y. ~30-

TRANSISTORIZED METRONOME
By A, V. ). MARTIN

HIS small deviee is very convenient for ‘

musical timing purposes. It uses few
parts and practically any readily available
transistor will work, The volume it pro-
vides is ample for musical applications.

Basically, the circuit is a relaxation
oscillator with collector-to-base coupling |
for feedback. The relaxation frequeney |
i= controlled by the RC time-constant.
With the values indieated, it varies from
0.5 10 3.3 eps. approximately, according
to the setting of the potentiometer,

A tap on the coupling transformer |
leeds a 2dineh PM speaker. The whole [
device fits into a standard 27 x 27 x 27
box. Total eurrent is 3 ma. so llml an
ordinary battery will provide long serv-
ice.

The coupling transformer may bhe
practieally any interstage type, The tap
an the secondary <hould be adapted to
the loudspeaker impedanee for maxi-
mum velume, but i~ not at all eritical. In
fact, the loudspeaker could be connected
directly across the low-impedance pri-
mary ulmlmg ol the transformer, il de-

sired. —30-

This simple transistorized unit will provide
beots from 0.5 to 3.3 ¢ps, using control pot.

W

VI. 2NIBB-2NI9I- CKBB2-2N34-2N64-2NIQ4~-2NI0E-2N207
ZN133-2N263-2N175 =ETC.

I'HOTO CREDITS

Poge Credit
29,31 ..., . Westinghouse Electric Co.
33, 45, 46 .. ..., ... .. General Electric Company
34 L Cammunications Co.
41 flower eight) .. ... ... . uitininnn. .. Sony
53 Lol . . Leeds & Northrup
54 ... . Oﬂmul U.S. Air Force Photo
S4f{rop) ............... Cificial U.S. Army Photo

54 {bottam} ... Official U.S. Navy Phete

58, 59 (left, bottom right) “"Radio”” (USSR}
59 l{center} _........... “*Vestnik Svyori'' (USSR)
L oG8 BEB00008 500000 National Technicol Schools
102 oo e Mortin Co.
505 0aaBoa0 bR aaa o808 a0aa0s H. H. Scott
U B S e B e B0 0D a0 B a0 e a5 080 Dyno Co.

Hear '’Em —Work

(B Equipment

Make your CB base station a real
communications center with this
Browning team. Highly sensitive
and selective R-2700 Receiver de-
livers sharp, noise-free reception
on ail CB channels. Overcomes
even the most severe atmospheric
and man-made interference.
Browning S-NINE Transmitter al-
lows full power transmission on
all channels — introduces new
features and advanced design
never previously utilized in CB
commuynications,

SATISFACTION GUARANTEED

RECEI

BROWNING

R-2700 CB

$149.00

'Em Better with

VER

Also Available

R-2700 Receiver PLUS
T-2700 Transmitter
SPECIAL PACKAGE PRICE

rownin

102 UNION AVE., LACONIA,N.H.

Send for Free Literature

FOUR CONVENIENT PURCHASE PLANS

MAD? |

«++ because of cold solder joints?

Finest

World’s

@ MAIL COUPON
) TODAY/

<o foel

you can get
) : this book
the V.T.V.M. by Rhys Samue! published at
$2.50—contains a wealth of information on
how the V.T.V.M. works . . . how to use it.
Send for particulars on how to get this
valuable book.

Mail to Dept. EW-3,

General Techniques, Inc.

Manufacturers of Quality Electronic Kits
1270 Broadway, New York City 1, N. Y.

Name
Address -
City Zone State

Lag-55 Audio Generator Sine Square

A multi-purpose generator for meas-
urements on audio equipment-amplifiers,
speakers, networks. Three waveforms:
sine, square and complex for all types of
measurements including response, distor-
tion, transient and I-M distortion checks.
Full range is from 20 to 200,000 cps, out-
put 5 volts with minimum amplitude vari-
ation throughout whole range.

OHMATSU ELECTRIC CO.LTD.

850 Tsunashima-Cho, Kohoku-Ku
Yokohama, Jjapan.

March, 1961
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TS-100AP "SCOPE For Lifmtug: i saheaton, of ARC-3
([mnw ﬂsﬂol)c e $29% 1 et tor wees ooy RECEIVER!

;10 10 Complet
Can he usedl with llnear sweep s In“ul w?mn:nl‘ 95
eonnecting 'uhos Exc.
.. $9.95 g

PUEROSC 1060 HEUPY
Cabies included. Also used with
circular sweep as brecislon rang.
ealibrator. Selbconlnlnnl
etal (;_u.e

d_ygu,dl-

Crystal -controlled 17 mtn- suuvrhnt. tunes from

or \‘ 31 lo
les AC. l‘.xcelhn: uned.

witl all tubez Inelu
B nll and €., Tune
BRAND NEW .$59.50

80-803 FM REGEIVER 100 to 156 ™MC.. AM., on any 8 pu--sic.:;'&tﬁu!

channels. 2B-volt DC gower input. Tuhes:
~GAKS. 1~ 9001, 1-12H6,

20 TO 27.9 MC, $ 95 S5y, fisely  ARReST
Excellent Used ...... l4 ARC-3 TRANSM'TTER

Ing

BRAND NEW ... ... .§18.95 Companlon ynll for atuve. tuneg 100 o 156 MC on
fO-cnannel.  pushbutton or  cootlnuous any 8 pre-siierted channels. 9 (uhea.
FAMOUS Bc 645 TRANSCEIVER aning. ('omnleu‘ with lmtker, squeleh, trolled, provides tune swl vince madulation.
- and ten h,_n .5 7.0 1-6d3. 2-128GT. mpuL Complete with al] s 95
1-8HG : A, L 128HT, 1.6J8, 16
EXTRA I TIHES FOR f\an SGlUE Bxc. 3 OBl

15 Tubes 435 to 500 MC

be modihed ror 2.way
ur

OF
d mew In original hoxes Like new Condition. . L. %22.50

237 Ba
25 Sieand Mewe o A$5'95

R % ann S50 AN/ART-13 100-WATT XMTB

4 . television eXperi- __—-_
470-50 me. 158 BC.683 FM ko:mw L IR0 M.
imes (tuher ajone i Complete with all_tubes, @ik New. . $33.33 11 CHANNELS
tore than Mle P ig nc 604 TRANSMITTER Compahion unit for nC 003
SRAND Fiooa ¢, 2 abgue. WIth al] tunes. RRAND NEW 200-1500 Kc
NEW -\ -': o - we carry a complicte line of spare parts for nhovo 2 ln IB I MC
: o Mhpeic tne o D D
DL e e s o4 SPECIAL! BC-603 FM RCVR CONVERTED
aupply in ory ea
Shipming eiRLt 25 e, SPECIALL. ... 8 FOR ANY FREQ.—30 TO 50 MC. 3
PE-101€ Bynamotor, | S oAnput ... - BRAND NEW! Checked outl. perfect work
UMF Antenna Assemb e Sl iat B ing comlition. rendy for nperation. Spocy s 50 .
Complete Set of 10 l'l [T’ P Gereseens S Frequency dexired (hetween 30-50 Mch
Control Box . when ordering.
SPECIAL “PACKAGE" OFFER- i AC POWER SUPPLYdFOR BCGO3‘.I 6530 on Complete with Tubes el sl
T nterehan, replaces or. o e Famous_ Coliins Autotune Aireraft Transmitter.
B OIS ot ,tyg'vu;;g"{';;"';‘g:,, Il 51 wes aumbriER switen, €yl CHAXGE NEENED. 1rovidey 290 € "Mew. Gillek ‘chanise to any of ten preset’ cihan:
E oo STiees it : S50 vin' g ¢ $a.28 Rels or manual tuning. <pecen amplitior/cllpper uses
l i R cnmaleu- on umua Tech anual for BC-6& carbon or m.n).-ulh‘ mike. MHighly stahle. highly ue-
604 . Ao = 5 53 15 eurmie VFo. Hullt in  Xtal u:ntr‘)llul callhr'-mr
PI'B11s m -il)nlﬂw 13 in fina upl 41709 class ""H.°
B8C-605 INTERPHONE AMPLIFI for anove. A Heal “H am buy al our 10w M’C
LORAN R-65/APN-9 RECEIVER | 8580 NEw Ehth s4.05 Orig, cost F1R00. Exe. Dsen © $48.50
e ————————  — ——— —— 0-16 Low Frea. (4’“ :o!l’l {%’ L 13 - l: 32
CEIVER unly. 38 L -0U0 Mc 5t 24v Dynamotor for AR d
& INDICATOR llnmuuprl-ﬂu in Iaburatory Instrumen Same a3 Bbove less meter. .. ... ... ... 39.50
roar andicate freaueney of any s We carry a complete llne of spare parts for ahove,

Uued In ships and alr f1. Deter Rl' tncludes wile amd nari
tilne nosition by rallo nls:n.‘nl leet from Oulputs P for
- from known xmitters. Accurale to u. r-,m-rl; 1o g)nh«,\ er lll]'lt‘l’ ssg 50 POWER SUPPLY '!or BC-620, 659, available for &,
within 1% of lstanee Cnrm slate cy. LIKFE NFW 12 or 24 Volts DT, Specify. . .. ... ... ..... $8.95
ulses and erystal. Exe a ‘rumns: unns YNlG. TNL17. TN1B [ /eaen s39.50
T R BT M LR T o ] e AT BC-655 TRANSMITTER & RECEIVER
SN €Ty B w
gs e et 4 $3 25 N 27 o 8 F.M chw;! 'preseb;;clou chiumel stal
= nverter Power Supply, New (G trol lm! atts. Mmplete w) speaker.
Shoctt Mount for bove oo 2 RECEIVER SPECIALS! . S R e A S $10.95
Cureult o plugs  availanle €C-312 MOBILE RECEIVER ¢ Ba 02 Lens (1hes. USRS, ..o oninanabrtstnanans . $5.95
We carry ,‘ ('qmpfgnp ||“‘. 0' spare parts for ahove. 1 \lc WiHh Tubes ang 1aVv I)yn-nmutnr -

NAVY AIRCRAFT RADIO RECEIVER

RIE/CUY 16151180 to H050 ke
in 4 bands, € Tube Spperhet enm.
munlcatinng Feceiver. w lueal anit
remote luning. »and chanuce. Shar)
ang broag (ming. AVC, €W, 1llum
nated «dial. Compete with tubies 'r 41
namotor. THAND 3 NEW $34.5

Ined s
8 342 RECEIVER 15 o 18 M. AC

LORAN APN-4 Be- ?:::..5:::"" A Lo O
FINE QUALIT Cofar 24
BC1206-C BEACON RECEIVE

%) NAVIGATIONAL :ounmsm

Deternmine exact geozraphic Dosltlon of Your boat or

Plane. Indicater and recelver comblet: ith all tun
and ervsinl. ° - = 195 to 420 HKc. made by Fower Sunply 110 V. A¢ wmmssg.sg
,',".,Dalc:::': 1D-6B/APN-4, and RECEIVER $49.50 Setchel - Carlson. Works on
-98; -4, complete with tubes. Exc. used 24-28 volts DC. 135 Ke. IF.
e - ———  $88.50 Complete with & tuhes. Size BC-906 FREQ. METER—SPECIAL
seoirelndleatior gx sbove, WHANM NE v a7 x 4”7 x €”. Wt. 4 Cavity type, 145 to 235 Mc
28v 1 Ter Powr — = $ . Mc.
Shiodk, Metnt 10y L Laurnlys Mew et as ihs. BRAND NEW. 9 99 BRAND NEW. comnlete with
We carry a complete | o spare parts 1or above. L T f“‘l‘l"ﬁ I'ﬁ:‘l‘; tute, . ¥ antenna. Manual included.
NED. less (ihes. . .. 2.95 our L.ow 0 88
ARC-5/R28 RECEIVER ] o YR
2.metler Supernet. 100 ol 156 Me T ||ScR 5]&2 — |~IETE|R l?(,luG\ 6 M SCR-625 MINE DETECTOR
~ L3 r € 1l V e 11} ceiver, < ot
4 ecrystal ¢chanhels, Comb. 324 45 4 cl mn‘f(‘u- d'lf,rlrlnnlll'l': (\:llr ™ mp e miodtnlatal 5.91"1‘.““‘ k \ outlllf |n’or\|s:!n11 IR 327-50
with 1 Tultes. BRAND NEW vinee. They're gong faa? l"u‘l.ll(‘u( conditic
> 110V AC Power Sup. Kit for above $9.75 {:fhl:.-szfopfrr‘:;im:nt;r»:‘:x;vg;“comwele witn_all 138 el |
ARC- 5/1’ 23 TRANSMITTER COMBINATION. Exc. Used & o i i .50 l MICROPHONES Excetient eRAND [
100-150 Mc¢ Includes 3—832A, 2—162S szl 50 Madel L n:ho'rlvk Used  NEwW
Tubes. BRAND NEW. . . arbon Hand Mike....... B
SPECIAL 1 miteq qu.nmy Anc 5/1"23 lmlller! DYNAMOTOR ASSEMBLY l }'132 . 'i\r';“b:r"'a:q"rgiy‘.::;'&p Mike . 3 Zl 1‘1? '
OFFER! Excellent Used. less tubes $5.93 yery fine wait. made by collins B13:2,- - londaet ya'3an ]
Mb-7 MODULATOR for T-23, Compl(le wnh aho, onsists o wo ynamotors S . {andset .
1t 5.13 . 1 t W T .. 428
4 tufies. - LIKE NEW...0§om bapad fai-a oo sg 35 ;‘::.;‘:::;:o:“:ll" base. l Yns—:lu .\2?3'$vm e 423 l
ARC-5 MARINE RE(EIVER-TRANSMITTER LT 220 T | o ‘H EAD P:l OrP:"EuS Excettent sRAND |
Navy Type Cormm. Recelver 1.5 to 3 - . Dyna =2 ode ac 0
Me BIAND NEW with 8 funes. [$16.95 | o6 TTNRUT ouTPuT g HS-23. . Migh Impedance ... ... 5215 s3.49,
N T c T 2.1. » )M tzvDC « 9.9A 400VDC & 180 Ma. H5-33. . Low Impedance ...... 2.69.. 4.59
Navy ne Comm. mitt g i HS-30 Low Imp. Lfeatherwi,} -9
he BRAND NEW with 4 tubes ana Xial |$I2.45 | BraND] (NeW. MnjsonfEinal Fecking. $795 [ e ilizh Imp. (2 unts .75 795 |
MODULATOR for &bave. new with tube $3.93 ou‘|¥ LOw pm'c'g & ONICS- nhm |ou Imlu: ance EAD-
i . el [l W OUR LOW PRICE : ada i pueirliei s i 1 CER PAIR 3.25 1
—— ——————— — —— — ——y Lcﬂr(l B wlm‘ l'L’ 5 plug n;\d JK28 Jack 33
barpbe ush Ohn or panr . .
Uil SCR 274 COMMAND EQUIPMENT | '.-— [ ——
I ALL COMPLETE WITH TUBES Like I EE.-8 ARMY FIELD PNoNES Fxcellent cohdillon ¢hecked
Description Used NEW Model DM35 out. petfect uornng order., eompmn.- with all parts Joss
| e . pﬂn:jo]&so KC ,sxné'.}ss s1a.3 | inout 12y DC. Outoue: 828 v battery. Each .. $12.95
- c . OC @ 225 Ma, for press-to-
| 55 Hecelver 6.9 Me. . ... 11.50 13.9 | cs-”; i:e["r;nam“r;; operation. TG-34A CODE KEYER
I 110 Voit AC PovuvrcSuDﬂly Kit, for ail 'lz.-a N awo | OU:‘LOW‘ R ee - Scltﬁ.:\l:d‘nwl antomatie unit. rnpmd lees ecwde pracs
C-h Heceivoers. 1 n e . a
| ;‘Jlﬁ“...:ﬁf.ﬁé‘n‘é.l T A ST 95 | BRAND NEW $8.95 h‘;" jor Gt 1 T""mcélpe-.ue'rmm BRAND NEW
FactorY wired. tested. n-rld\ [y operate. . .$11.50 eiqle-practiee signalz tn mmnn;r more s
. I § 25 W
[ | serineo TONITNG KWoE for 2raN '-nd Aaug;.a | 9'THER DYNAIMOTOR ‘IAGUE!‘-.t Eltijcllednl B::r‘:vn crsunn ol shecds {lnw(r;: o "\:\a A 22'50
4 ] nput utpu se Single Reels of Tape. Faech. 1.85
| § others. onty ot . C | " gr—
_ DM-25% 12V 2.2A 250V .050A %$4.50
| it R i, Ribrm W, S0485 | DA-1A 28V 1.6a 230V .1004 3.2s 5.-TUBE AMPLIFIER
l nl_ msl TR NsmTT“—a 3 10 7 Me. Complete wiih l DM.28 28V 224v 07A 275 4.75 Made by l'k‘\‘nmr Instrument Co. Uses  2=_ASN5
s 1 ) 2 = Ha t
| BmAND NIW ey . _$9.15 ] °M'§,§: gg: 1:'1 ?_-’;g" t‘::: 245 4.4s ARAND NEW M veny sprcian, 32.49
459 RANSM R_7.8.1 Mc. com: DM- S. 5 V.
lete_with all tubes nnd erystal. ... Sl 3.95 | 28v 7A £40V .25A 1.95 3.75 STANDARD TUBES
| Izﬂrnn:spnrlnsn i+ line Complelc w th al $9.95 | DM-3aD 12V 2a 220V .080A 4.15  5.50 Removed from Bund New cov't Eqnlpmene
l Bc ss' YnA?SM r!’lzuc'l a uu-deomrume with $9 95 DM-53A 2BV 1.4A 220v .080A 3.75 5.45 RECEIVING 73 - )
all tabes and crystal NC. us g 3 o D 7 L
l .456 Modulator .. USED 3.45 NEW 5.95 ' DM-64A 12V 5.1A 275V .150A 7.95
L ALL ACCESSDRIES AVAILABLE FOR ABOVE ] PE-73C 28V 204 1000V .350A §.95 14.95
— — —— ————— i o o o i o = PE-86 28V 1.254 250V .050A 2.75 3.85
- WILLARD 4-vOLT MIDGET Eo 77 DYNAMOTOR Input 14V . 39A. Outout 1000V
.3S0A ith starting sclencid, Filter Box and Mount.
STORAGE BATTERY ing Base : T e New $1a.85 | SVE L ii-- ]
B_Amp. llour. BRAND NEW. 354" x |- Far any eauipment
1a716" X 2am". Ures Standard Eloctro, SCHEMATIC DIAGRAM oo GiTel Ehce. eask 65(; 234.258 MC RECEIVER
= o — Pleasc wnclude 2505 Deposit with order—Balance C.O. JARR-2
2 VOLT = ™ or :em;ls\:m‘;:e .An"rul|‘| ’on:t Hrangléngoctvuqnhun n!l :‘rd'f'::l AN/A -
under pm el . -] » . ' \ ; a
BﬁTTERY PACKAGE ATt Merchandise subiact to Prior Sale and Brice Change’ BRAND NEW 1l-tube UNF
3 “o';\m{:]mllhl— _\\'illlnrd \Storase Tunable Receiver with sche-
D087 NIBNG 8 bt & 20 .%2.79 matic. Only a few at this low
"-2\"[1 7 nronz S\n:hrnnous Plu" ‘in Taa G & GT |RfD'oc°s7u':°PSLY co' price! SB 88
" B elephone: -4 . g
1—Quart hetite” Eieei " 2 Complete with tubes
Qe'.'e“ns. oiilel | Blueimiie] Jcoiyll | 51 Vesey St. 75-77 Lconard St.
ALL BRAND NEW! ss 45 New York 7, N. Y. New York 13, N, Y. Send Name, Address on Post Card for
Loqpinatign Brict . FREE BULLETIN of Wonderful SurPlus Buys!
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ELECTRONICS MARKET PLACE

RATE: 60¢ per word. Minimum 10 words. May issue closes March 3rd. Send Jrde;r and remittance to: ELECTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y.

RADIO ENGINEERING
& INSTRUCTION

ELECTRONICS! Associate degree—29 months. Techni-
cians, field engineers, specialists in communications,
missiles, computers, radar, automation. Start Septem-
ber, February. Valparaiso Technical Institute, Dept. N,
Valparaiso, Indiana.

ENGINEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed. non-
profit college of engineering offering a complete Bach-
elor of Science Degree Program and Two-Year ac-
credited technical institute curricuta. Students from
50 states, many foreign countries. Outstandingly suc-
cessful graduales employed in aeronautics, electronics,
and space technology. Write today for l:alalog—no ob-
ligation. Northrop Institute of Technology, 1183 west
Arbor Vitae Street, Inglewood 1, California.

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free. (Courses
Bought.) Lee Mountain, Pisgah, Alabama.

LEARN all types drawing: reading blu;prinls: schemati:'
wirings. Send 2 dollars chapter. Louis Prior, 23-09 169
Street, Whitestone 57, New York.

FOR SALE

RADIO & TV Tubes at Manufacturer’s prices! 1009
Guaranteed! Brand New! No re-brands or pulls!
United Radio, Box 1000-W, Newark, N. J.

AUTO Radio Distributor, Selling, Servicing. Becker
Blaupunkt, FM-AM, other European, American Sets.
Save 30% . Square Efectronics, 150-60 MNorthern
Blvd., Flushing, N. Y.

PARTY Records—Sampler, catalog $1.00. 3 different
33100 postpaid. DRC—11024 Magnolia, No. Hollywood,
alif.

TV Tuners—Rebuilt or Exchanged $9.95 complete—
all types—fast, guaranteed service. Send tuner with
all parts to: L. A, Tuner Exchange, 4611 West Jeffer-
son Blvd., Los Angeles 16, California.

TUBES—TV, Radio, Transmitting And Industrial Types
At Sensnbly Low Prices. New, Guaranteed, 1st Qual-
ity, Top Name Brands Only. Write For Free Catalog
or Call WAlker 5-7000, Barry Electronics Corp., 5§12
Broadway, New York 12N, N. Y.

SOMETHING for sale? Place a classified ad in this
section. Low-cost. fast results. I1's easy.

OIAGRAMS for repairing radios, Television $2.00. Give
rcnake, model. Diagram Service, Box 672-E, Hartford 1,
onn.

GOVERNMENT Surplus Receivers, Transmitlers, Snoop-
erscopes, Parabolic Reflectors, Picture Cataiog 10¢.
Meshna, Malden 48, Mass.

TRANSISTOR Intercoms $17.95 per pair net. S-tube
Radios $8.95. Myers Imports — 623 Gay-Knoxville,
Tenn.

“Q.S.L. Cards, 3 colors, $2.50 per 100, Free Samples.
Garth, Jutland, New Jersey.

DIGNIFIED — Embossed. Business Cards — $3.95 per
1000. Edward Printing Service, 7430 Selwick Drive,
Parma 29, Ohio.

GOVERNMENT Sells Surplus: — Electronics; Oscillo-
scopes; Transceivers; Test Equipment; Radar; Sonar;
Walkie-Talkie; Boats: Jeeps: Aircrafts: Misc.—Send
for *'U.S. Depot Directory & Procedures"—$1.00—
Brody, Box 425(RT), Nanuet, New York.

ARR 5 Receiver $90.00, New, Original Carton. Free
Catalog. Thermoelectric Devices, 302 Massachusetts
Ave., Cambndge Mass.

BALANCE Your Stereo From Across The Room—How it
sounds where you sit--that’s what counts! Remote
volume and balance control works with any system
using separate preamplifier and power amplifier or
any tape deck with cathode follower outputs. Small
control (5 x 3 x 2 inches) can be placed as far as 30
feet away. $26.95 in walnut or mahagony housing.
$19.95 in metal. Sun Radio Service. 320 Chestnut
Street, Kearny. New Jersey WY 1-0564.

SCHEMATICS For Repairing, Wiring, Government Sur:
plus Receivers, Transmitters, Test Sets, $1.00 Each.
Give Model. Free List Bill Slep Company, Drawer
178EW, Ellenton, Florida.

FREE: 1961 catalogs for newest, best electronic bar-
gains available. Stereo, hi-fi, ham :auio, 1000 other
items. Alco Electronics, Lawrence 7, Mass.

March, 1961

MBF Collins—11 Meters—International Executives—
Globes—Citifones Used trade ins—Perfect condition—
reasonable. Fox Radio Service, 5610 Gifford, Maywood.
California.

BUSINESS Cards, $3.95 Thousand, Postpaid! (Raised
Letters) Samples. John H. Taylor, R.D. 2, Box 215, West
Middlesex, Pa.

INFRA-Red!! Snooperscopes, Optics, Lamps, Parts.
World's largest stock Infra-red components. Write for
Free Infra-red Catalog. McNeal Electric & Equipment,
Dept. EW-3, 4736 Olive, St. Louis 8, Mo.

WANTED

CASH Paid! Sell your surplus electronic tubes. Want
unused, Clean radic and TV receiving, transmitting
special purpose, Magnetrons, Klystrons, broadcast
types. Want military and commercial lab test equip-
ment such as G.R.H.P., AN UPM_ prefix. Alse want
commercial Ham Receivers and Transmitters. For a
Fair Deal write: Barry Electronics Corp., 512 Broad-
way, New York 12, N. Y. (Walker 5-7000).

WANTED: Teletype Equipment; Parts; Test Equipment;
Collins Receivers. Cash: or Trade for New Ham Gear.
Alltronics-Howard Co. Box-19, Boston 1, Mass. (Rich-
mond 2-0048)

BUY, Sell or Trade, Short-Wave Ham & Citizens Re-
ceivers. Transmitters. Trigger-Waiv) 7361% W. North
Ave. River Forest, IIl. Chicago zTuxedo 9-6429, Mon-Fri,
12N-9PM; Sat. 9AM-SPM.

WANTED: Military or Industrial Laboratory Test Equnp-
ment. Electronicraft Box 399. Mt. Kisco, New York.

INVENTIONS Wanted for immediate promotion! Pat-
ented, unpatented. Outright cash; royalties! Casco,
Dept. BB Mills Buiiding, Washington &, D.C.

TAPE & RECORDERS

DON'T Buy Hi-Fi components, kits, tape, tape record-
ers until you get our low, low return mail quotes. ""We
Guarantee Not To Be Undersold.” Wholesale catalog
free. Hi-Fidelity Center, 1797NC First Avenue, New
York 28, N.Y.

AMPEX, Concertone, Magnecord Presto, Bogen, Tand-
berg, Pentron, Sherwood, Rek-0-Kut, Scolt Shure, Dy-
nakit, others, Trades. Boynton Slumo Dept RT, 10
Pennsylvanta Ave Tuckahoe, N.

SELF-Hypnosis tape. New! Free Ilterature. McKinley-
Smith Co., Dept. T6, Box 3038, San Bernardino, Calif.

DISGUSTED with '*Hi'' Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Requirements. Write.
Key Electronics. 120 Liberty St., New York 6, N. Y.
Cloverdale 8-4288.

RECORDERS, Components. Free wholesale catalogue.
Carston 125-R, East 88. N.Y.C. 28.

ARE prices on Hi-Fi components toe high? Write Dixie
IHi-Zi, 12402 Connecticut Avenue, Silver Spring, Mary-
and.

PROMPT Delivery. We Will Not Be Undersold. Ampli-
fiers, Tape Recorders, Tuners, Etc. No Catalogs, Air
Mail Quotes. Compare. L. M. Brown Sales Corp., Dept.
W, 239 E. 24 St., N. Y, 10, N. Y.

WSupports. counterbalanced, for Hi-Fi cabinets from
C B Distributors, Box 72, Stoughton, wis.

PRICES? The Best! Factory-sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 25T Oxford Road,
Massapequa, M.Y.

RECORDS

PARTY Records—Sampler. catalog $1.00. 3 different
(sza.lpfo postpaid. DRC—11024 Magnolia, No. Hollywood,
ali

WwWWwW americanradiohietorvy com

BOOKS

BOOKS--All 10¢. 2000 titles, all subjects, catalog free.
Cosmae, Clayton, Ga.

SHOPPING GUIDE
Classified

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY
ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

CPTICAL—Science--Math Bargains- -Request Free Giant
Catalog "CJ"—144 pages—Astronomical Telescopes,
Microscopes, Lenses, Binoculars, Kits, Parts. Amazing
war surplus bargains. Edmund Scientific Co., Bar-
nngton New Jersey.

FREE! New 1961 Calalog of all Photographic Books
Available. For your copy, send Postcard with Name
and Address to Catalog. Popular Photography Book
Service, One Park Avenue, New York 16, N.Y.

STAMPS & COINS

FREE! $1.00 worth, your choice, from first stamp
selection. No strings! Adults only. Rush request now.
Philatelics, Dept. EMG-F, New Paltz, N

WRITE Martin Lincoln, Electronics World, 1 Park Ave-
nue, New York 16, N.Y. for information on how to place
a classified ad in this section.

HELP WANTED

EARN Extra money selling advertising book matches.
Free Samples furnished. Matchcorp, Dept. MD-31,
Chicago 32, IlI.

HIGH Paying Jobs in Foreign Lands! Send $2.00 for
complete scoop! Foreign Opportunities, Box 172, Co-
tumbus 16, Ohio.

35,048 job openings paying up to $25,000. U.S. and
abroad (215 in South Pacific alone). Interview, moving
expenses paid on 15,000. Sure-fire formula for suce
cessful resume. $1. Money-back guarantee. Who's
l[-IJiEing Who, Dept. E, 2020 M St., N.W., Washington 6,

CIVIL Service Jobs—overseas, U.S.A.—mechanical, cler-
ical, professional. List $1.00. Civil Service Builetin,
115G Haypath Road, Plainview, New York.

BUSINESS OPPORTUNITIES

MAKE $25-$50 Week, clipping newspaper items for
publishers. Some clippings worth $5.00 each. Par-
ticulars free. National, 81-DG, Knickerbocker Station,
New York.

MISCELLANEDUS

“WINEMAKING,"” "Beer, Ale." Highest powered meth-
ods, lltustrated. $2,20. Eaton Bookstore, Box 1242-X.
Santa Rosa, Califernia
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Barry’s ‘“Greensheet*’’ Values
are out of this World

NEW 1961
BUYER'S
Catalog

A complete cal Elized 1
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coupon helow for your copy of SGreensheet,

Winer "¢l Edition,

BARRY ELECTR%NICS CORP.,
¥ NY

§$12 Broadway, N 12
Depl. EW3. walker 5.7000
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OSCII.I.OSCOPES
ARE"GOLD MINES”

++« when you learn
to use them fully
on all types of
service jobs!
Learn to put your os-
Ci"n.\‘cupc to work on all R
types of AM. FM and W\
Television service johs—
and watch your test effi-
cieney aud earnings

Here's the hook that
SHOWS you HOW
to use the handiest
soar! instrument of all

MODERN OSCILLOSCOPES & THEIR USES,
a fact-jammed. 346-page book by Jacah H. Ruiter
contains cxactly the help you need—written in a
way you can clearly understand. It gets right
down 1o carth in showing you where, why and
how to use this handiest instrument of all in pin-
pointing troubles amd in servicing sets fast and
accurately. Every detail is explained fram con-
neeting the “scope and setting ity controls ta -
justing chassis components. Hlustrated procedures
explain pattern analysis. Even includes data on
quantitative measurements (the slickest wav ta
diagnose many colar TV troubles) and the use of
seopes in lab work, industrial electronics amd
teaching. 370 illustrations, Price 58%.00,

Practice 10 Days Free

—_———— e e —— —
r Dept. RN-31, Technical Division,
| HOLT, RINESIART and WINSTON, e |
383 Mudlson Ave., New York 17, N.Y. |
| send MODERN  QSCIULLOSCOPES for 104alay noerisk
| premimation. T will then aend '$8.00 {nilus postasel |
n hayment. or return hook promptly and owe noch.
ing, (SAVE] Send $8.00 with order and Rinehart pays I
| oostaRe. Same 10.day return priviieRe with money
| oremotly refunded.) |
| NANIE o . . isssscssssssssssanassnsinsonsssnss |
| Addrens o ooin e |
| citr. Zone. Siate < v |
| OUTSIDE U.S.A.—$8.50 cash only. |
H 10-davy money-back Tusrantec. aJ

ADVERTISER PAGE NO
Acoustic Research, inc. . 74
Acro Products Co. . 80
Aerovox Corporation S [}
Airex Rodio Corporation 112
Allied Radio 7,78, 79, 121
Almo Radio Co. 92
Arrow Fastener Co., Inc. 100
Ashe Radio Co., Walter 123
Audio Dynomics Corporation 26
Audio Empire . 74
Audio Unlimited 120
Audion 104
B & K Manufacturing Co. 4
Baltimore Technical Institute oo 12
Barry Electronics Corp. 132
Beckerman and Associotes, Nate 112
Blonder Tongue Labs 97
British Industries Corp. . 102, 129
Browning . 129
Burstein-Applebee Co. . 115
C & H Sales Co. . 126
Cagan Sales, R. C. . 120
Candee Co., J, J. 100
Capitol Radio Engineering Institute,

The 16, 17, 18, 19
Carston 96
Center Industrial Electromcs, Inc. 120
Channel Master 11, 82
Cleveland Institute of Electronics 15
Columbia Electronics o106
Columbia Products Co. 8¢9
Commissioned Electronics Co. 120
Communications Company, Inc. 107
Coyne Electrical School 103, 106
DeVry Technical Institute 3
Dressner 120
Dynaco, Inc. ... . 22
EICO . 27, 28, 105
Electronic Chemical Carp. 114
Electronics Book Service 124, 125
EMCO Electronic Supply Co, . 110
Fair Radio Sales . 102
Federal Electric Corporation . 122
Fisher Radio Corp. . 90
G & G Radio Supply Co. . 130
General Techniques, Inc. .. 129
Goodheart Co., R. E. 17
Grantham School of Electronics 13
Heath Company 66, 67, 68, 69
Henshaw Radio Supply 112

Holt, Rinehart and Winston, Inc.
89, 116, 132

Hy-gain Antenna Products 128
Indiana Technical College 96
International Crystal Manufacturing
Co., Inc. 21, 81
International Electronics Corp. 24
Jensen Manufacturing Company 76
Jerrold Electronics Corporation 8
Johnson Company, E. F. . 103
Key Electronics Company . 112
Kord Co. . Lo 104

ADVERTISER PAGE NO.
Kuhn Electronics inc. . 72
Lafayette Rodio . 23
Lampkin Laboratories, Inc. L 86
Lektron . 100
McGee Radio Co. 102
Mark Mobile Inc. 96
Mercury Electronics Corp. 107, 115, 119
Micro Electron Tube Co. 112
Milwoukee School of Engineering 113 [
Moog Co., R. A. . 120
Moss Electronic, Inc. 94, 95
Motorola Training Institute 77
Multi Products Co. 122 1
National Radio Institute 1, 86, 120
National Technical Schools 5
North American Philips Co., Inc. 93
Qelrich Publications A A
Ohmatsu Electric Co. Ltd. 129 {
Olson Electronics 13
Pacific International College of Arts

& Sciences . 108
Peok Electronics Company . 96
Picture Tube Qutlet 108 1
Platt Electronics Corp. e 104
Polytronics Lab Inc. . . oo 114
R W Electronics . 110
RCA Institutes, Inc. 83, 84
Rod-Tel Tube Co. 127

Radio Corporation of America
FOURTH COVER

Radio Shack Corp. 100
Radio-Television Training School .. 9
Raytheon Company 25
Reeves Soundcraft Corp. 88
Rohn Manufacturing Company 1ne
Sams & Co., Inc,, Howard W. 98, 99
Sarkes Tarzian Inc. . R
Scott Inc., H. H. . ... 75
Sencore e 109
Sonotone Corp. L 85
Sprague Products Co. . 65
Standard Kollsman Industries, Inc. 87
Superscope, Inc. .. ..... .. 76
Surplus Electronics .. Lo... . 104
Switchcraft, Inc. L R 1171

Sylvania Electric Products Inc.
SECOND COVER

Terado Company e 86
Texas Crystals .. .. . .....118
Thorens ... ... ... ... o1
Tri-State College .. ............ 89
Triplett Electrical Instrument

Company ... .. .... THIRD COVER 1
Tru-Vac . ... ...... AU A
Tube-A-Rama . .. ... ... . ... 92
U.S. Crystals, Inc, . ..... . ...... 120 |
University Loudspeakers, Inc. .. ... 14
Valparaiso Technical Institute ... ..106
Viking of Minneapolis, Inc. ..... 73
Vocaline Company of America . . 12

Webster Productomatic Corporation 82
Xeelite, Inc. .. ................. 10

Printed in U.S.A,
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peL 310
HORE ot

World’s Largest Selling

POCKET SIZE V-O-M

FEATURES:

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

9 20,000 ohms per volt DC; 5,000 AC.

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

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

B Price—only $34.50; leather case $3.20.
Available For Immediate Delivery From Your Triplett Distributor’s Stock

'630-NA

630-PL 630-APL 630-T

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

MANUFACTURERS OF PANEL AND PORTABLE INSTRUMENTS; ELECTRICAL AND ELECTRONIC TEST EQUIPMENT

A
%
—"j

<

e tamem e

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

]

LY

666-HH  625:-NA 666-R
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How do your
customers rate you?

p'..‘.\

Your reputation is based largely on what happens after you leave the scene
of each service call. For this reason the name on the tubes you install makes
a world of difference. RCA tubes are designed and manufactured to assure
customer confidence in you as well as in RCA.
RCA tube quality is your best insurance against call-backs due to
premature tube failure. .
RCA tube performance puts your workmanship in the best light and
protects it through rigid quality control.
RCA’s trademark symbolizes a2 name and reputation customers have re-
spected for decades.

Your customers know that those red-white-and-black RCA tube cartons in
your tube caddy represent the most trusted name in electronics. Remember,
customer confidence is the cornerstone of your business.

To protect your service reputation before, during and after every service
call, make sure your next tube order specifies... RCA TUBES.

RCA ELECTRON TUBE DIVISION, HARRISON, N. J.

- Sy

(‘ p!,. I.\ The Most Trusted Name in Electronics
/" RADIO CORPORATION OF AMERICA
T————

SIGN OF A SERVICE JOB WELL DONE

www americanradiohistorv com
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