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SPRAGUE
ERAMIC
CAPACITORS

“Rated’” capacitance is not
enough . . . actual capacitance
during operation is equally im-
portant. Excessively highorlow
values as well as capacitance
change with temperature can
foul up a TV or radio set.
Therefore, characteristics such
as Capacitance Stability, Capac-
itance Tolerance, and Tem-
perature Coefficient of Capaci-

THE CGomplete LINE THAT OFFERS
MORE THAN MERE “CAPACITY"”

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

See complete listings in the
new Sprague Catalog C-614.
Get your copy from any Sprague
Distributor, or write to Sprague

tance must be considered in re-
placement applications.

Products Co., 51 Marshall St.,
North Adams, Massachusetts.

CERA-MITE® CAPACITORS

e Tempemture-Compema_ti_ng,
for applications requiring
negative temperature coef-
ficient

e NPO, for use where capaci-
tance change with tempera-
ture is undesirable

o AC, rated at 125 VAC

o Buffer, rated at 2000 wVvDC

e Low-voltage, for by-pass _and
coupling in transistorized

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

o General Application, for by-

pass and coupling

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

Parably.rageq 5
Iytic Capacitors, Uminum  efecerq.

t -Stable, for circuitry
) an‘;'zf;’:;':a PaCit;n ce o TV Yoke, rated at 3000 and
5000 WVDC

change with temptrature

DOORKNOB
CAPACITORS

3=
=%

“UNIVERSAL"”
CAPACITORS

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

BUTTONHEAD
CAPACITORS

7Y

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

=

[ {—1
Available in 20 and 30 KV
ratings. Molded guard rings
lengthen surface creepage
path. Complete with variety
of screw-in terminals to

meet all replacement re-
quirements.

BULPLATE®
CAPACITORS ¥

Rugged multiple-s?ction
units which combine in one
compact assembly all the ca-
pacitors used in one Or more
stages of a radio circuit. Tbese
space-saving capacitofs are
ideal for miniature sets.

SPRAGUE

THE MARK OF RELIABILITY

WORLD'S LARGEST CAPACITOR MANUFACTURER
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exclusive in puoml:Am

the world’s finest
electronic service data

famous Howard W.Sams CIRCUITRACE® and SERVICING AIDS!

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

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

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

FIELD SERVICING NOTES

TIME-SAVING SERVICE AIDS for field or shop

TUBE PLACEMENT CHARTS

IND VIDEQ 1F AP I

measurement! No more costly hunting for test points

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

TUBE FAILURE CHECK CHART

POWER SUPPLY FAILURE

SAFETY GLASS REMOVAL (MODEL KC368) TN
OK LOCATING REY

Remove 4 screws holding the trim strip at the top e

the safety glass. Tiit glass out and remove,

@l

15TVIDE0 IF Amp

Ne raster, no sound Fuse Wire (LV Power), Fuse ¥

SWEEP FAILURE
wIDes No raster, has sound Fuse (Sweep), V8, V9, V10,

FUSE AND FUSE DEVICE No vertical deflection V7
IV: 8 { Amp, (M1) Radio <= Poor vert. linearity or fcldover V7
weep - — Poor horiz, linearity or faldover =
LV Supply - Fuu Wire (M2) @ Narrow picture V8, Vo "%
:"*{n";":__'f“‘ oy po> Tube layouts ot Vars Points out
e Valuable top and bottom of chassis = probable causes of common
- instructions for making show sync and sound paths, tube troubles, tells you which tubes to
all necessary adjustments in the home, keyways, fuses, rectifiers, etc. Helps replace to correct the symptom. Also
locating fuses, removing safety glass, etc. you trace signal path to localize the trouble, shows series-string filament connections.
DISASSEMBLY INSTRUCTIONS You get step-by-step HORIZONTAL SWEEP Detailed Instructions help
v oH REMOVAL procedure for removing CIRCUIT ADJUSTMENTS you solve the troublesome
il chassis, CRT, speakers, Betile B isontaliHalalc sntr gl i problem of adjusting the
1. Remove 10 push-on type knobs knobs, hidden bolts and Horizontal Frequency Slug (Bl) : hquzontal circuits (oscillator,
connections, Avolds parts tally. Keep turning Bl in the linearity, and width)—avoids
2. Remove 12 wood screws in damage—saves valuable time. out of aync. Reverase t guesswork!
Be
These are just a few of the dozens of great features in PHOTOFACT for fastest, easiest, most profitable servicing.
See your Sams Distributor for full details on an Easy Buy Library or Standing Order subscription!
h) s
. NOW IN PHOTOFACT! = HOWARD W. SAMS & CO,, INC.
g L] il
i il ah ek E = i Howard W. Sams & Co., Inc., Dept. 5- B2 i
7 Sacond.Class Radistelenke PHoToFAGT l 1724 E. 38th $t., Indianapolis 6, Ind. ot
s o . s e P B ; l Send FREE Photofact Cumulative Index L !
License Coursel ¥ INDEX | °A I
%- = TV | Send full information on: [] Easy Buy Plan |
Will help you pass the sxam ble u\deloov‘"sz 000 ' 1 [J Standing Order Subscription [ "Peet” Program |
foran FEC License—so Yourinvaluableg vering vir-
—50 ¥ OU CAR Elec"omclilﬂngl—co : e ] I
upgrade your career in elec- Radio, duced since 1 I |
ery model pro TO- Shop Name_ S
Iranics and become an experi tually ev u locate the proper PHO ] |
in eommunications ] Mow Free Kzlgs y::)ldel' you need to 5o|veslf:‘¥d I Attn.:. I 1
in eurrent PHOTOFACT Sets. FACT Fo blem in any model. S0t | !
Don't miss lE—anier your sub- '“vif:‘ ':odly for your FREE ::opy | Address_ _ _ N :
. ™ coup ¢T Index
scription with yeur Distributar | the latest PHOTOFA l City. _ Zone State ]

e |

ELECTRONICS WORLD ix publlctad monthiy by ZIf-Davis T ullll\nlllu nm;an\ at 434 sow;h Waliash Ay enue, Chicago 1Linol SUNSCTPLION Fiate! a “nled St ol
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IT'S

INTHE JB
GREAT MOTION

FROM METRO-GOLDWYN-MAYER SAMUEL BRONSTON'S PROOUCTION OF ~KING OF KING$™
r

A

If you believe that all recording tapes are the same,,.read these facts about Soundcraft: today’s great motion
pictures depend on the most extensive stereophonic techniques and effects. To achieve them requires a magnetic product capable
of satisfying the most critical demand. For years one name has consistently won virtually 100% acceptance of the uncompromising
technicians of this industry. That name—Soundcraft. The fact is the development of the Soundcraft Magna-Stripe Process revolu-
tionized the course of the entire industry—led to the advent of the stereo sound tracks of the great wide screen films. For this, e
Soundcraft was awarded the only Academy Award "Oscar’ ever given to a recording tape manufacturer. Today the sound you hear

in the great MGM {Camera 65), Todd AQ, Cinemascope and other wide screen productions is repro-
duced on Soundcraft magnetic products. Motion picture producers investing millions of dollars can't
afford to take chances. That’s why “It's Soundcraft in the great motion pictures!” You, too, can
have this same measure of superior performance and reliability in your own recordings by switching
to Soundcraft—where professional performance is the standard and satisfaction the guarantee.
See your Soundcraft Dealer today and let him put you on the right “sound” track with Soundcraft.

REEVES sou NnanFTCORR

Main Office: Great Pasture Road, Danbury, Connecticut « New York: 10 East 52nd St.
Chicago: 28 E. Jackson Blvd. » Los Angeles: 342 N, LaBrea » Toronto: 700 Weston Rd.

2 ELECTRONICS WORLD
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STS 220—$34.50

which
Stereotwin
is best

for you?

Now there are two new ELAC
Stereotwin cartridges to
choose from. Both are of the
rugged, moving magnet type
and are completely shielded
in mu-metal. Both feature
high vertical and fateral com-
pliance and outstanding chan-
nel separation over the entire
audio spectrum. The $TS-220,
a compatible mono-stereo car-
tridge, comes complete with
an extra diamond stylus.The
STS 310 STUDIO with .5 mil
individually balanced diamond
stylus provides the epitome
of stereophonic record repro-
duction for the audiophile who
demands uncompromising
performance.

STS 310--$45.00

$1S 310D

For complete specifications write:

BENJAMIN

ELECTRONIC — SOUND CORP.

Dept. EwW-12  -97-03 43d Ave,, Corona 68, N.Y.

COMING |
NEXT MONTH g

| THE TECHNICIAN'S ROLE IN INDUSTRY

| Automation and the remote-control of
industrial processes is giving the techini-
cian a big boost toward greater recogni-
tion and higher pay. This is the situaiion
at one nation-wide manufacturer of pre-
cision components, as related by a tech-
nician who has “arrived.”

TRANSISTORIZED FM-MULTIPLEX STEREO AOAPTER

Now that silicon planar transistors are

reasonably priced, you can build a sim-

ple switehing-type adapter which pro-

vides 25 db separation at 1 kc. A signal

input of .5to 1 volt r.m.s. is needed from
1 vour luner.

TRANSISTORIZED METAL LOCATOR

A tested design for a compact, light-
weight unit that weighs only 28 ounces
with batteries. This beat-frequency in-
strument provides both loudspeaker and
output meter indication.

| VERSATILE ELECTRONIC SWITCH
Here is an easy-to-build transistorized
circuit that wifl operate a relay over a
frequency range of 16 seconds per cycle
to 14 cps. The circuit is designed to per-
mit it to be used either for testing or as
a chopper.

Worl

Electronic

!

SIGNAL-STRENGTH METER FOR CB

How good are the CB signals you are
receiving? This handy indicator will pro-
vide useful, dependable, comparative sig-
nal reports.

VALUE CHECKER FOR ELECTROLYTICS

Direct indication of capacitance values
from 5 to 200 uf., often without rentoving
the capacitor in question from its circuit.
are obtained with an instrument that is
simpler, more portable. and easier to op-
erate than a conveniional bridge circuit.

NEW WESTINGHOUSE TV CIRCUITS

Currently available receivers from this
company feature a number of intercsting
innovations—including a re-broadcaster
for private TV sound from an AM radio,
an “instant-on” arrangement 10 mini-
mize warm-up problems, and an unusual
system for adjusting picture width and
linearity. Here is an inside view of these
new circuits.

All these and many more interesting and
informative articles will be yvours in the
March issue of ELECTRONICS
WORLD . ..on sale

February 22nd

T —————— e e R
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how to get

a Commercial

FCC LICENSE

An FCC License,
Or Your Money Back!

Completion of the Master Course (both Sections) will pre-
pare you for a First Class Commercial Radio Telephone
License with a Radar Endorsement. Should you fail to
pass the FCC examination for this license after success-
fully completing the Master Course, you will receive a
full refund of all tuition payments. This guarantee is
valid for the entire period of your enrollment agreement.

Get This Handy Pocket
Electronics Data Guide

Free

2 serepilal plan foe . . -
Electronkcs Training

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

get all three FREE!

Increase Your Technical Knowledge

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

Not For Beginners

Please inquire only if you really want to get ahead and
to add to what you have already learned in school, in the

Puts all the commonly used conversion factors, for- service. or on lthi J;’)b. s?mtei previous sclhoodilngﬁ o
s experience in elecironics. electricity. ar relate elds
mulas, tables, and color codes at your fingertips. Yours Rl ry for si in Cleveland Institute programs

absolutely free if you mail the coupon today. No
further obligation.

TO GET THIS FREE GIFT
MAIL COUPON TODAY

Accredited by the National Home Study Cauncil

Cleveland Institule of Electromics

Desk RN-&2A, 1776 E, 17th St., Cleveland 14, O.

Please send Free Career Information pre-
pored to help me get ahead in Electronics.
| hove had training or experience in Elec-

Cleveland Institute Training Results in
Job Offers Like These...

ELECTROMICS RADIO OPERATORS
TECHNICIANS: & TECHMICIANS

trenics as indicoted below.

Military [J Broadcasting

RCA has positions for
technicians, field engi-
neers & instructor tech-
nicians to install, main-
tain, and teach military
radar, communications,
and fire control equip-
ment, Company benefits.

American Airlines—Chi-
cago, Detroit, 3t. Louis,
Cincinnatl and Cleve-
land — has openings for
radio operators and ra=
dio mechanics, Opera-
tors must have a 2nd
class FOC license and

O

In what kind of work are

you

Radio-TV Serviting [0 Home Experimenting

Manufacturing [J Telephone Company
O Other

In what branch of Electronics
are you interested?

Amateur Radio

now engaged?

ability to tvpe 40 wpm. Nome ] _ . Age
Many company benefits.
Address _
CLEVELAND INSTITUTE OF ELECTRONICS City Zone State _

RN-62A

1776 E. 17th St.
RN-62A

February, 1962 5

Desk RN-62A Cleveland 14, Ohio
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every standard
electronic part
you'll ever need
is pictured and
described in the

1962 RADIO
ELECTRONIC
MASTER

JUST
0UT!
2 EDITIO

) IJ i
The .'-.frf.r_.'h"""'

J-W##"" - ';

1600 PAGES

world's largest electronic catalog
It’s new — covers all the
latest radio-tv-audio elec-
tronic products for servic-
ing, experimenting, design,
industrial and military
applications.

It’s the world’s biggest elec-
tronics purchasing guide!
1600 pages, more than
175,000 items — with
descriptions, specs, illustra-
tions and prices.

It’s easy to use! organized
in 32 product sections for
rapid references; fully in-
dexed to save you time. At
parts distributors, $3.95
(%4.95 in Canada).

THE RADIO-ELECTRONIC MASTER
60 Madison Ave,, Hempstead, N.Y.

... the\RéZ:ord

By W. A. STOCKLIN

Editor

HIRSCH-HOUCK LAB REPORTS

E RECENTLY heard a technical

paper presented by two audio
engineers on the design of a 100-watt
stereo amplifier. Their experiences in
measuring the power output of this am-
plifier by use of music-power and con-
tinuous sine-wave methods were so
interesting that we felt it extremely de-
sirable to pass this information on.

Their original assignment was to de-
sign a 100-watt (dual 50-watt) stereo
power amplifier that would give the best
possible results without any considera-
tion of its cost. This assignment, one
that all audio engineers would like to
have since cost is one of their biggest
problems, was accepted with enthusi-
asm. The best components possible went
into its design with all power supplies
being completely voltage regulated.
When completed, the amplifier did pro-
duce 50-watts continuous sine-wave
power on each channel and, in view of
the voltage-regulated power supplies,
the music-power measurement was also
30-watts per channel.

Their next attempt was to reduce
cost, yet try to maintain their 50-watt-
per-channel music-power rating. Substi-
tutions and simplifications were made
one at a time. The first step was the
elimination of the regulated power sup-
plies. From that point on, filter chokes
were dropped in favor of resistive type
filtering. Measurements were taken as
these changes were made and the ampli-
fier, in its final form, was still able to
produce 50-watts music-power output
per channel. The interesting point is
that the continuous sine-wave power
dropped to only 15 watts per channel.

This example points up one of our
major prohlems in setting standards of
measurements for the Hirsch-Houck
Lab reports.

There is some standardization in the
hi-fi industry today relating to the exact
method of specifying power output. Yet,
there is still confusion. The EIA stand-
ard of measurement is based on the mu-
sic-power method and the power rating
is given at 5% harmonic distortion. Com-
panies making packaged hi-fi equip-
ment, like Admiral, Magnavox, Motor-
ola. Zenith, ete., use this standard. The
IHFM, composed of component hi-fi
manufacturers, also specifies music-
power rating in addition to steady-state
power rating, but the amount of istor-
tion is not specified. Most THFM manu-
facturers rate their amplifiers at no
more than 29 harmonic distortion.

Let's not forget that in making con-
tintous sine-wave measurements, we
would use the original power supply de-
signed for the unit. but for music-power
measurema2nts we substitute external
power supplies having perfect regula-

www americanradiohistorv com

tion. Let’'s also remember that the final
version of the amplifier described above
is only capable of reproducing 15 watts
of power output when a continuous
sine-wave tone, similar to some ex-
tent to that available from an organ. is
reproduced. At the same time, this same
amplifier would be capable of reproduc-
ing 50 watts of power output when short
duration tones, such as those obtained
from a piano, are reproduced. Our own
feeling is that, since every amplifier is
used for both types of sound, it should
be rated by its continuous sine-wave
capabilities.

Another problem is that many manu-
facturers not only rate their amplifiers
by their music-power capabilities. but
they also report performance with only
onc of the two channels being driven.
We feel this is not realistic in that stereo
amplifiers are actually used with both
channels operating simultaneous’y.
Hence, this is the way they should be
tested.

In all Hirsch-Houck -Lab reports on
power amplifiers, then, we will use the
continuous sine-wave method of meas-
urement with both channels being
driven simultaneously. There is nothing
wrong with this method, since there are
no definite standards in our industry to
the contrary, but it is the most severe
of all the methods that can be employed.
Also, in all our tests we will quote maxi-
mum output power at 2% harmonic dis-
tortion at 1000 cps.

Since our methods are so severe, we
would like to take this opportunity to
point out to our readers that on all our
future Lab Reports prepared by Hirsch-
Houck on power amplifiers, our results
on the output ratings will invariably be
lower than those published by the man-
ufacturer. This is quite natural if manu-
facturers use different methods of rat-
ing equipment.

One should not find fault with these
companies for following the procedures
that they do. The sales disadvantage for
any one of them, regardless of how good
their products are, would likely lead to
disaster. If it is a standard practice
among only a few in the industry to use
a more lenient method of measurement
that gives higher power ratings, it is im-
perative that the rest follow.

As editors, we have two goals: (1) to
be as informative to our readers as pos-
sible while being fair to the manufac-
turers in judging each piece of equip-
ment on an equal basis; and (2) to help
our readers to become more technically
knowledgeable so that they are familiar
with the various methods that are used
for testing. Only in this way can they be-
come truly adept at judging such equip-
ment.

ELECTRONICS WORLD
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Through
HOME STUDY o

or in =
RESIDENT CLASSES

the Grantham Communications
Electronics Course prepares you
for your first class commercial

F.C.C. LICENSE

The Grantham home study course teaches you prin-
ciples of electronics in a simple *“‘easy-to-grasp” manner.
Each new principle is explained first in everyday lan-
guage and then, after you understand it, is associated
with the proper technical language. You learn and re-
member more, because the emphasis is on understanding
rather than on memorizing.

This correspondence course is directed toward two
major objectives — (1) to teach you a great deal about
electronics, and (2) to prepare you to pass all of the
F.C.C. examinations required for a first class commer-
cial operator’s license. We teach you step by step and
have you practice with FCC-type tests which you send
to the School for grading and coinment. You prepare for
your F.C.C. examinations under the watchful direction
of an instructor who is especially qualified in this field.

Grantham training is the easy way to learn more
quickly — to prepare more thoroughly — for F.C.C.
examinations. And your first class license is the quick,
easy way to prove to your employer that you are worth
more money,

Get details concerning kow we can prepare you for
your F.C.C. license and how that license can help you
advance in electronics. Mail the coupon below to the
hone office of Grantham School of Electronics in Holly-
wood, Calif., and our free catalog will be sent to you
promptly.

(o5 anceies [N scavri: |

ELECTRONICS

—field of opportunity —

offers
interesting and profitable careers in

RADIO AND TV BROADCASTING « TWO-WAY RADIO COM-
MUNICATIONS ¢« RESEARCH AND DEVELOPMENT « RELAY
STATION MAINTENANCE « AUTOMATION ELECTRONICS
* TECHNICAL WRITING IN ELECTRONICS « INDUSTRIAL
ELECTRONICS * ELECTRONIC COMPUTERS « MILITARY
ELECTRONICS = INSTRUMENTATION « TELEMETERING
* AERONAUTICAL ELECTRONICS « SPACE ELECTRONICS
and many other

interesting and profitable fields of the present and future
L ]

To get ahead in electronics, you must have the proper
training and your employer must know that you have that
training. Your F.C.C. license is a “diploma’” in communi-
cations electronics granted by the U.S. Government, and
it is recognized as such by employers. Grantham School of
Electronics specializes in preparing you te earn this
diploma.

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

Licanse Weeks

lames C. Bailey, 217 Behrends Ave., Juneau, Alaska . 1st 12
Edward R. Barber, 907 S. Winnifred, Tacoma, wash. st 20
M. A. DN, Jr., 20 Cherry St., Gardiner, Maine sl 1st 12
Bernhard G. Fokken, Route 2, Canby, Minn 3 st 12
Kenneth F. Foltz, Broad St., Middletown, Md. 1st 12
James C. Greer, Mound City, Kansas 1st 12
Thomas 1. Hoof, 216 S. Franklin St., Allentown, Pa . 1st 22
Clyde C. Morse, 7505 Sharronlee Dr., Mentor, Ohio st 12
Louis W. Pavek, 838 Page St., Berkeley 10, Calif. 1st 16
Wayne winsauer, 2009 8 St., Bellingham, Wash. Ist 12

If you are interested in details concerning our training
indicate in the coupon below whether you prefer home study
or resident classes, and mail the coupon to the School’s home
office in Hollywood, California — to the address given in the
coupon — for free details.

Accredited by the National Home Study Council

GRANTHAM SCHOOL OF ELECTRONICS

KANSAS CITY WASHINGTON

Free details will be mailed to you promptly. Wome Age
Address
1505 K. Western Ave, 408 Marion Street 3123 Giltham Road 821-19th Street, N.W.
Los Angeles 27, Callf. Seattle 4, Wash, Kansas City 9, Mo. Washington 6, 0.C. City State
(Phone: HO 7-7727) (Phone: MA 2-7227) (Phone: JE 1-6320) (Phone: ST 3-3614) I am interested in
[0 Home Study, [J Resident Classes 26-8
MAIL COUPON FOR FREE DETAILS — NO SALESMAN WILL CALL=—» (___________— "=~ "7 - =" =% ]

February, 1962

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS

Grantham resident schools are located in four major cities — classes in
F.C.C. license preparation are offered at all locations. New day classes begin
every three months, and new evening classes begin four times a year. The day
classes meet 5 days a week and prepare you for a first class F. C.C. license in
12 weeks. The evening classes meet 3 nights a week and prepare you for a
first class license in 20 weeks. For more information about the Grantham resi
dent schools, mail the coupon to the School's home office in Hollywood, Calif.

{Mail in envelope or paste on postal card}

X,l\ /) To: GRANTHAM SCHOOL OF ELECTRONICS
N7 NATIONAL HEADQUARTERS OFFICE

1505 N. Western Ave., Hollywood 27, 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
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ElecthoYores'

SETTING NEW STANDARDS IN SOUND

Now, one Look Teiis You... | N€ Best Buys

Take a close look at the all-new Electro-Voice SP12B and 12TRXB custom
loudspeakers. Speakers with the honest beauty of precision . ..
created by the sure, deft hand of a master designer. -

Here is beauty with a rcason . . . beauty that actively mirrors the superb
performance of these famous speakers. Chosen for over a decade

as “best buys™ by listeners and laboratorics alike, now the:

SP12B and 12TRXB look better and sound better than ever before.

No mystery about why they sound so good. Every detail of design has been
refined, every manufacturing tolerance tightened to assure the highest
level of musical performance and engineering integrity in your high fidelity system.

We urge you to carefully judge the SP12B and I2TRXB on every basis
...on facts and figures, on appearance, and finally with your own critical
ear. In every way these speakers give a full measure of satisfaction.

And the real beauty is that they are very modestly priced.

www americanradiohistorv com
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Are Better Than Ever!

MODEL SPi128
Coaxial Full-Range
Loudspeaker. Fratures
Radax dua! cone plus long-
throw, high-compliance
suspension. Ideal for
built-in and custom
installations. $35.00.

MODEL 12TRXB 3-Way Loudspeaker.
Includes diffraction tweeter for ¢xtended range,

wider sound distribution. Provides optimum sound
in minfmum space. Perfeet for stereo. $66.00.

(’-:V\ ELECTRO-VOICE, tNC., Consumer Products Division, Buchanan, Michigan

www americanradiohistorv. com

ELECTRO-VOICE, INC., Dept. 224N 8
h 1 P < >
Buchanan, Michigan
Please send my free high fidelity catalog
108 list of E-V Sound specialists featuring

the new SP12B and 12TRXB.

Name
Adress

c ity B State
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Distinguished
new hi-fi
shelf speakers

New TF-3 Decorator styled cabinetry

To the very popular TF.3 series, we
have added elegantly sculptured deco.
rator styling in choice of fine Cherry
or Walnut woods. Four coordinated
speakers in finely balanced 3.way sys-
tem, 13%¢" H; 233¢" W: 113" D,

TF-3 Decorator _...........8109.50
TF-3 Contemporary Walnut . 99.50
TF-3 Utility unfinished . ., .. . 79.50

SR g ————

T

A popularly priced [ull.sized 3-speaker
bookshell systcm—perfect for inexpen-
sive stereo. Recent "blindfold™ tests by
audio experts proved a preference for
the TF-2 over "rated” systcms costing |
much niore.

TF-2 3-speaker 2-way system. Full size
Flexair® woofer for distortion.free hass
response, plus two special direct radiator
twecters giving smooth, extended highs.
134" H, 233¢" W, 113" D,
In oiled Walnut , 879.30
Unfinished Hardwood. . $64.50

el P e W

T L

Write for calalog 165-G

ensen *T.M. Reg.

MANUFACTURING COMPANY

DIVISION OF THE MUTER CO

h AN 6601 S. Laramie Ave., Chicago 38, lIl.

In Mexico: Universal De Mexico, S.A., Mexico, D.F.
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HEE FROM OUR READERS

V.O.M. CALIBRATION STANDARDS
To the Editors:

I expect that you will receive a num-
ber of anguished letters about Tom
Jaski's article “Calibration Standards
for the V.O.M.” in your October issue.

A Weston standard cell is not suitable
for use with a v.o.m. Probably more
Weston cells have heen ruined by some-
one using a v.o.m. than from any other
cause. The maximnm current ever per-
mitted from a Weston cell is 0.1 ma., and
good practice requires that currents be
limited to less than this. Obviously a
1000 ohms/volt meter across a 1l-volt
source will draw 1 ma., or ten times
the maximum permissible.

Even a 20,000 ohms/volt meter draws
too close to the maximum to be safe.
Weston cells are for use on bridges,
which draw little or no current.

Standard cells are frequently used as
voltage reference standards in indus-
trial control instruments. Here, too, the
serviceman should be warned never to
“check” the standard cell with his v.o.m.
It may read correctly on his voltmeter,
but it will never be the same again.

Roy V. HuGHsoN
Flushing, N. Y.

Aunthor Jaski was theoretically cor-
rect in including Weston cells in «
discussion of accurate d.c. voltage
standards. Practically speaking, quali-
fications in use should have been pointed
out. The preference for a bridge or

other instrument that draws little or

no current for direct cell measwrement
is unquestioned. In the absence of such
equipment, direct use of a v.o.m. that
meets certain conditions (many do) is
feasible.

A meter rated at no less than 20.000
ohms per rolt on a d.c. range reading
ut least 1.5 volts full scale would draw
well under half the cell’'s rated maxri-
mum current of 100 pu. Better yet, a
v.t.oom. (which would draw one-thou-
sandth of this marinuom value or less)
could be calibrated against cell voltage
directly and then used for the r.om.
calibration. Taking a quick reading will
minimize drain.

If this procedure produces any meas-
urable change in the cell’'s continued
accuracy, the difference wounld be in-
significant for v.o.m. calibration. Re-
member, we are not dealing here toith
an ultra-precise, laboratory standard
meter.—Editors.

E ] L ] L ]
BELOW THE BROADCAST BAND
To the Editors:

In reading Mr. R. Genaille's article
“Below The Broadcast Band” (Septem-
ber 1961) I notice he made no mention
of the United States Navy's world-wide
precision frequency and time synchro-

www americanradiohistorv com

nized transmitting system. This system
was conceived and developed by secien-
tists at the Naval Research Laboratory
in Washington, D. C. with the result
that the Navy’s v.Lf. transmitters are
controlled by precision oscillators hav-
ing a frequency stability of one or two
parts in 10",

These high-powered transmitters op-
erate twenty-four hours a day (except
during maintenance down periods) as
follows :

NAA Cutler, Maine 14.7 kc.
NBA Summit, C. Z. 18.0 ke.
NLK/NPG Jim Creek, Wash. 18.6 ke.
NPM Honolulu, Hawaii 19.8 ke.
NSS Annapolis, Md. 22.3 ke.

A number of commercial laboratories
and others are already using the stable
frequency transmissions from some of
these stations for the calibration of their
laboratory oscillators. thereby avoiding
propagation problems associated with
high-frequency standard-frequency
transmissions. A number of papers have
been published on suggested techniques.

In addition to these Navy precision
frequency stations, GBR transmits a
precision oscillator-controlled carrier on
16.0 ke. from a site near Rugby, Eng-
land. Their operation is in cooperation
with the Navy network.

If. at a later date, it may be necessary
to reassign one of the Navy stations to
another frequency, the oscillators used
will insure that it will operate to the
same high degree of precision. The Navy
precision frequency transmissions are
now heard around the world and pro-
vide a definite service to the scientific
community where accuracy is required.

LESTER C, HARLOW
Lieutenant-Commander.
United States Navy
Alexandria, Virginia

There hus been much interest in the
article referred to abore. We certainly
appreciate Commander Hurlow's addi-
tional information.—Editors.

* #* £
STEREO HEADPHONES
To the Editors:

This is to inform you that the article
in your November issue titled “Listen-
ing to Stereo with Headphones' omitted
the Roberts stereophonic headset from
your table of available models.

The headset, Model No. 54-04, is a
dynamic-type with an impedance of
8 ohms. It is priced at $24.95.

REx Backus

Chief Engineer

Roberts Electronics, Inc.
Los Angeles, California

Thanks to Reader Backus for bringing
this omission to oy attention. We lhave

ELECTRONICS WORLD
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SET IT! | ¢gE IT! READ IT!

DIRECTLY—ACCURATELY

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

BURN-OUT PROOF
METER

EASIEST—FASTEST—ERROR-FREE READINGS

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

All scales, including the chms scale, are direct read-
ing. You do not have to multiply. Saves time and
trouble. Gives you 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 you've always
wanted. Qutdates all others.

Net, $5995

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

Ask Your B&K Distributor for Demonstration
or Write for Catalog AP18-N

February, 19¢7

Ranges: DC Volts — 0 - 3, 15, 60, 300, 1000, 4000 {20,000 ©/v)
ACVolts — 0 - 3,15, 60, 300, 1000, 6000 { 5,000 /v
AF (Output)— 0 - 3, 15, 60, 300 volts
DC Current — O - 100 ko, 5 ma, 100 ma, 500 mo, 10 amps
Resistance — 0 - 1000 ohms (3 Q center)
0 - 10,000 ohms {50 € center)
0 - 1 megohm (4 k Q center)
0 - 100 megohms {150 k © center)
Supplemental Ranges: 18 seporate 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 ageainst overload and burn-out
Complete with 1/2-volt and 9-volt batteries and test leads

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

Conoda: Atlos Radie Cerp., 50 Wingeld, Teronte 19, Ont.
Export: Empire Exporters, 277 Broadwoy, New York 7, U.5.A.

www americanradiohistorv com

1


www.americanradiohistory.com
www.americanradiohistory.com

TUBE TESTER [N

Model 658 Dynamic® QOutput Type
Faster, more versatile, more accurate.
Makes more tests than any other tube
tester. Meets the needs of every engi-
neer, lab technician and serviceman.

OSCILLOSCOPE

Model 600 Laboratory type, wide
band/high sensitivity operation ., . .
for every industrial, scientific and
service application. Has every per-
formance feature of higher priced
scopes.

$335.00 Net

ALL-NEW |

JACKSON INSTRUMENTS FOR
PROTOTYPE DEVELOPMENT
INDUSTRIAL MAINTENANCE |
COMPONENT TESTING |

“S SINE/SQUARE WAVE OSCILLATOR

Model 605 Precision unit gives both
sine and square wave output for ac-
curate amplifier circuit checks in hi-fi,
stereo, video and industrial lab appli-
cations. 20 to 200,000 cycle range.

$129.95 Net

POWER SUPPLY

Model 607 Laboratory unit provides
heater, Negative and regulated vari-
able B voltages in one compact
package.

$79.95 Net

Investigate these new Jackson instruments. See your
electronic distributor...or write for literature.

---O--.o‘
.

Jogcksoil

ELECTRICAL INSTRUMENT COMPANY
124 McDonough St., Dayton, Ohio
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also learned of a few other manufac-
turers of stereo headphones since the
preparation of the table for our article.
These manufacturers are Ampex, Jen-
sen and Monarch.—Editors.

BETTER AM REJECTION ON FM SETS
To the Editors:

In connection with the article “Reduc-
ing FM Multipath Distortion’” by
Patrick Halliday, I would like to cor-
roborate the method suggested for im-
proving AM rejection in FM detectors. I
have followed the method shown for
adding an AM rejection pot to a partic-
ular high-quality FM tuner in which the
balancing resistor of the unbalanced
ratio detector is usually a 470-ohm one.
This I often change to another value
using a resistance-substitution box to
determine the proper resistance in order
to better the AM rejection, which it does.

I have been puzzled for a long time
as to why no American manufacturer
incorporates one of these AM rejection
pots in his sets.

R. S. MAcCoOLLISTER
San Francisco, California

Some American TV sets do have buzz
controls which regulate the AM rejec-
tion of their FM sound detectors. To our
knowledge, hotwever, this technique is
not used in high-fidelity FM tuners, al-
though it might be useful in improving
AM rejection.—Editors,

ANTI-STATIC SOLUTIONS
To the Editors:

I do not recall seeing any article on
the care of vinyl records, such as: how
to clean them and how to treat them
to keep them from attracting dust. Al-
though there are a number of anti-
static solutions on the market, I would
like to know about some simple home
remedies for the same purpose.

J. D. DoUGLASS
Cleveland, Ohio

Insofar as an anti-static solution is
concerned, one record manufacturer
that we know of suggests the following:
Add one teaspoon of liquid detergent,
such as “Joy,” to one quurt of water.
Wipe this solution over the record sir-
face and allow to dry.—Editors.

P.A. SYSTEM TRANSFORMERS
To the Editors:

I have read your magazine for more
than two decades, being especially in-
terested in the articles covering sound.
However, I would like to challenge a
small part of the circuitry appearing in
your article “Impedance Matching in
Public- Address Systems” (November
1961 issue). In Figs. 17 and 19, I be-
lieve that the wattage taps are not
identified properly.

JoHN MCALLISTER
Port Huron, Michigan

Although the text is quite correct,
Reader McAllister is right about the
wattage markings on the matching
transformers. The markings shown in
both figures should indicate the lowest
value of power with the greatest num-
ber of primary twrns.—Editors. A
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LAFAYETTE

340 PAGE 1962
ELECTRONICS CATALOG

“America’s Hi-Fi &
Electronics Shopping Center”

| | % E-Z.
Yours free for the asking — the biggest, best and “
most comprehensive catalog in the 4l-year history = -
of Lafayette Radio, Audiophile, Experimenter, Hobbyist, Technician,
Engineer, Student, Serviceman, Dealer — you'll find what you want
in this latest Lafayette catalog.

OUR NEW
WAL OROER &

> UGS W . “‘km\mm

WOUSTRIAL tReTRONIC
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LARGEST STOCK SELECTIQN. Stereophonic Hi-Fi equipment, Citizens Band,
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies,
and much more, including all the favorite name brands.

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits . . .
dollar for dollar the best value for your money today. You'll also see
hundreds of Lafayette specials ... available only from Lafayette. And,
as always, SATISFACTION GUARANTEED OR MONEY REFUNDED.

LOWEST PRICES. You'll save money too with Lafayette's low, low
prices. The lowest prices are always in the Lafayette catalog.

COMPLETELY WIRED,
FULL SI1ZE TUBE TESTER
TE=15....00 0000 19.95

MULTITESTER
TE-10. .

‘1’ 10,000
; CHMS-PER-VOLT
5

SUPERHETERODYNE
COMMUNICATIONS RECEIVER
KT-200, Kit .

HE-10, Wired

24-HOUR SERVICE. Quick, courteous service is your guarantee
at Lafayette. Most orders are fully processed within 24 hours
after receipt in the mail Order Division.

NEW EASY-PAY PLAN.
Now, NO MONEY DOWN . . .
up to 24 months to pay.

...64.50
79.95

A =t ©
S P - CITIZENS
X -ﬂ: TRANSISTORIZED AT 8AND "
MI-KIT TAPE RECORDER
RT-201 .. ... 17.95 FM UL IERER s e
ADAPTER HE.B0oWX 6.95
LT-200

Al 39.90 I

LAFAYETTE’S I LAFAYETTE RADIO,DEPT. o2
NEW MAIL ORDER HEADQUARTERS ¢ P.O. BOX 10,SYOSSET, L.I, N.Y.
(2 3,01‘:1.(15 JVEQ‘}'S,*;EMI,UU%E,' L(aEy Rd) 0 [ Rush my FREE Lafayeue 1962 Catalog 620
SYOSSET, LONG ISLAND, NEW YORK 0 [ Please send me # shipping charges collect.
'\ | ! am enclosing § 340 PAGES |
=] - ! i
,g‘.',;@‘éf;’ E:.:\,E,\ B Neme 00000000 —
,'_' S T~ ’ Address. S —— FR— —— l
s = - > — -’v—:--f" — ' . l
City. Zone State

February, 1962

--------------------J
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Electronics World ta8 resten

Product Test Report

PREPARED BY HIRSCH-HOUCK LABORATORIES
Pilot Model 248 Integrated Stereo Amplifier

RCA WG-360A Phase Checker

Sencore SM112 Combination V.T.V.M.—V.0.M.

Pilot Model 248 Integrated Stereo Amplifier

For copy of manufacturer's brochure, circle No. 58 on coupon { puge 120).

HE Model 248 is Pilot’s most pow-
erful and elaborate integrated
stereo amplifier, It is rated at 30 watts
per channel with less than 0.5°¢ har-
monic or intermodulation distortion
from 25 to 20,000 cps. It is a rather
husky amplifier, which in spite of its
compact dimensions (14%” wide x
125" deep x 5” high) weighs some 38
Ibs. It comes complete with a black
metal cabinet and the brushed brass
panel which characterizes the Pilot
line.
The circuits of the 248 are fairly con-
ventional, with a pair of 7591's in each
push-pull output stage. The power sup-
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plies use silicon rectifiers throughout.
There is a separate d.c. heater supply
for all tubes except the output stages
and this supply also delivers fixed bias
to the output tubes. There is a full
complement of input circuits including
microphone, tape head, FM-AM tuner,
multiplex, and tape-recorder pream-
plifier, plus two magnetic phono in-
puts. The latter are selected by a front-
panel slide switch separate from the
input-selector switch, and are conven-
ient for systems using both a record
changer and a turntable. There are

14

also tape recorder output jacks ahead
of the tone and volume controls, and a
switch for monitoring directly from
the tape when a recorder with separate
recording and playback amplifiers is
used.

The usual volume, balance, and con-
centric tone controls are provided. A
special feature is the output system,
which allows for driving two complete
sets of stereo speakers. A front-panel
switch selects either or both pairs of
speakers. The output transformers are
connected in such a manner that a
third, or center-channel, speaker can
be connected to provide a monophonic
signal from a stereo program, or to fill
in the center when widely spaced stereo
speakers are used.

Pilot is one of the few manufactur-
ers who not only does not use the so-
called “music-power’ ratings, but actu-
ally rates its amplifiers for output and
distortion while driving both channels
simultaneously, Since this is the way
we normally test amplifiers, a good
correlation should be expected between

R

its ratings and our test results. and
this proved to be the case. In fact, the
manufacturer's ratings appear to be
very conservative in all respects. Each
248 amplifier is accompanied by a test
sheet giving its distortion and fre-
quency response under a number of
test conditions, and we verified these
figures in all except one minor detail
(we measured slightly less power out-
put at 20 kec. than Pilot did).

Each channel delivered 34 watts at
1000 cps, and 30 watts (—.5 db) or
better at 20 and 20,000 cps, at 2% dis-
tortion, Even at 0.5% distortion there
was no significant difference in power
response except below 30 cps and above
15 ke. Even here response was down
less than 1.5 db at 20 cps and less than
1 db at 20,000 cps. Intermodulation dis-
tortion was below 0.3% up to 32 watts
output. The flattest frequency response
occurred with both tone controls at
their 2 o'clock positions rather than at
the indicated flat settings. The loudness
compensation offers two degrees of bass
boost as the volume control setting
is lowered, with no effect on highs. The
turnover frequency, at which boost
commences, is well chosen and the sub-
jective results are excellent. The loud-
ness compensation can be switched out
entirely if desired.

The following additional
was obtained:

Sensitivity for in-wutts output: 50
mv. on high-level inputs, 1.5 mv. on
phono input (at 1 ke.).

Hum lervel: Measured at standard
gain settings, 1-volt input on high-level
inputs, 10 mv. on phono at 1000 cps.
for 10 watts output. —68.5 db on high-
level inputs, —61 db on phono, referred
to 10 watts output.

Tone-control range: bass: +15 db,
—17 db at 50 cps; treble: +14.4 db,
—10 db at 10 ke.

Rumble filters: —22 db at 30 cps.

Scratch filters: —19 db at 10 ke.
Both filters were too gradual in their
action, having an appreciable effect on
program material as well as on rumble
and scratch.

Phono equalization: +16 db, —1.1
db from the RIAA curve from 30 to
15,000 cps.

Power-line leukuye:
peres (negligible}.

Stereo crosstalk:
—37 db at 10 kc.

Crosstalk from rudio to phono input :
—42 db at 1 ke. (adequate for most
purposes).

test data

80 microam-

—47 db at 1 ke,
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SUPERB NEW SCOTT
MULTIPLEX TUNER KIT

Now you can build a Multiplex Tuner
that meets rigid factory standards

Now have the fun of building a genuine H. H. Scott Wide-Band FM Stereo
Tuner in just a few hours . and save money, too. Revolutionary Scott-
developed kit building techniques assure you of performance equaling Scott
faetory units.

The new LT-110 Scottkit features a pre-wired and tested multiplex section
plus the famous silver-plated factory built and aligned frent end. Sensnt1v1ty of
this magnificent new tuner is 2.2 uv, IHFM. There are special provisions
for flawless tape recording right “off-the-air.”

Scott Wide-Band multiplex tuners are the standard of the industry. They have
been chosen by leading FM stations from Boston to San Franciseo. If you want
to build a truly professional component choose a Scottkit. All H. H. Scott kits
are backed by over 15 years experience in the design and production of superb
components. Important features include front panel tape recorder output and
precision illuminated tuning meter. All eritical parts heavily silver plated.
Unique Ez-a-Line system assures factory performance without expensive
test equipment. Dimensions: 15% W x 5% H x 13 D in accessory case.

New Scott Amplifier Kits to match the LT-110

These Exclusive Scottkit Features
Make Kit Building Foolproof and Fun
1. All assembly diagrams show parts
in exact size and in full color, elim-
inating mistakes.

2, All wires cut to exact length and
pre-stripped assuring <correct lead
placement and dress.

3. Exclusive Part-Charts with parts
mounted in order of assembly, elim-
inating confusion and mistakes. No
loose bag of parts.

4. Handsome  appearance  makes
Scottkits completely professional in
looks as well as in performance.

LC-21 Preamplifier Kit
Performance so outstand-
ing this kit is used for |ab-
aratory purposas. Hum level
-—80 db. distortion less
than 0.1%, frequency re-
sponse 8 te 50,000 c¢ps.
$99.95*
Matching LK-150 130 watt
Power Amplifier $169.95*

February, 1962

LK-72 80 watt Stereo
Amplifier Kit —

Plenty of power for any hi-fi
system. Complete tape re-
cording and monitoring fa-

cilities. Oversized trans-
formers weigh 12 pounds!
Performance equal to the
best pre-amp/power amp
systems. $159,95*

LK-48 48 Watt Stereo
Amplifier Kit —

12 front panel! controls.
Gives full power down to
20 cps. Husky output trans-
formers. Al _aluminum
chassis and DC operated
preamps. Scott quality at a
best-buy price. $119.95*

www americanradiohistorv. com
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H. H. SCOTT, INC., Dept.160-02 111 Powdermill Road,
Maynard, Mass.

Send me your new Scottkit catalog and
complete information on FM Stereo.

Name
Address _

City State.

Export: Morhan Exporting Corp., 458 Broadway, NYC.
Capada: Atlas Radio Corp., 50 Wnngold Ave., Toronto.

*Cese extra. Slightly higher west of Rockies
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Servicemen everywhere say,
“OUTPERFORMS THEM ALL!

NEW TRANSISTOR

N POWERMATE

PREAMPLIFIERT|

Ao

-

offers highest gain, lowest noise figure

Here’s the preamplifier for every TV antenna in your area, whether
new or up for years! The exclusive universal bracket of the new
JERROLD Transistor POWERMATE permits mounting directly on
the antenna boom (for greatest boost before downlead losses) or at
any other point—along the mast, on the wall or windowsill, behind the

set—anywhere your best judgment dictates.

And look at this gain: An average of 13.9db at Channel 13 and
18.25db at Channel 2—by far the highest in the business! This remark-
able gain gives any antenna system the lowest System Noise Figure

obtainable—the key to better pictures.

See your distributor today, or write for special bulletin describing

System Noise Figure.

Only $39.95 lisi, complete with power supply

NO TUBES, NO BATTERIES, NO OSCILLATION, NO FEEDBACK

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

JERR

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

M“ELECTRONICS CORPORATION
LI Distributor Sales Division, Dept. IDS-202.
The Jerrold Building, Philadelphia 32, Pa.

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

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

16
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Tubes and capacitors were operated
conservatively, within their ratings.
When driven to full output at very low
frequencies, there was some buzzing
from the metal cabinet caused by mag-
netic attraction to the output trans-
formers, but this condition is unlikely
to occur in practice. The only operating
weakness we found was the sensitivity
to induced hum at the “Phono Selec-
tor’” and “Tape DMonitor” switches.
Bringing the hand near them caused a
noticeable hum in the speakers. How-
ever, unless these switches are actually
being operated, there is no occasion to
bring one's hand near them.

In listening, the 248 sounds as good
as it measures. It is clean and stable
with capacitive loads, contributes no
coloration to the signals, and has the
feeling of solidity and lack ofjtr'ain
which is a property of a very good,
high-powered amplifier. For all prac-
tical purposes, the performance of this
amplifier is equivalent to that of a sep-
arate preamplifier and a top-quality,
basic amplifier, and is considerably su-
perior to most integrated amplifiers.

The Pilot 248 sells for $249.50, com-
plete with cabinet. A

RCAWG-360A Phase Checker

For copy of munufacturer's brochure.
circle No. 59 on coupon i(puge 120).

N ANY muitiple-speaker system, it
is important that all cones handling
the same frequencies operate in the
same phase. Qut-of-phase operation
causes loss of output, particularly at
low frequencies, and disturbing direc-
tional effects at higher frequencies.

In systems where the amplifier out-
puts are clearly marked, and where
identical speaker systems are used,
phasing is merely a matter of connect-
ing like leads of the two speakers to
corresponding amplifier outputs. When
either amplifiers or speakers are dis-
similar, the problem is not so easily
solved. The usual method is to place the
speakers close together and supply a
monophonic signal at some low fre-
quency to both speakers. A distinct in-
crease in level will be heard when they
are in phase, as compared to the out-of-
phase condition.

The RCA WG-360A Phase Checker is
a simple, fool-proof device which
achieves the same result without the
need for placing the speakers next to
each other. It consists of two small
speakers, which operate as microphones.
They are in separate hoxes, connected
by a 15-foot lead. One box has terminals
for connecting an indicating device,
which may be a v.om., a v.t.v.m,, or a
cathode-ray oscilloscope. On this box is
a switch which reverses the phase of
one of the small speakers relative to
the other. The two speaker outputs are

| connected in series, stepped up by a

transformer, and connected to the in-
dicating device. A crystal-diode rectifier
is included in the unit for driving a d.c.
microammeter,
To use the phase checker, the two
pickup units are placed close to the
(Continned on page 20)

ELECTRONICS WORLD
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Special Training
Equipment Included

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

tion to Industrial Electronics and FCC
License training explained at the right,
NRI offers comprehensive courses in
Radio-T'V Servicing and Radio-TV Com-
munications. Except for the FCC course,
all NRI courses include—at no extra cost
—special training equipment for actual
practice at home, building circuits and
working experiments. Makes theory you
learn come to life in an interesting, easy-
to-grasp manner.

Multiplexing, FM Stereo

Broadcasting Included

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

Learn More to Earn More

Act now. The catalog NRI sends you
gives more facts about the field of your
choice, shows equipment you get and keep.
Noobligation. Cost of NRI training is low.
Monthly payments. 60-Day Trial Plan.
Mail postage-free card today. NATIONAL
RADIO INSTITUTE, Washington 16, D.C.

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

- NATIONAL RADIO INSTITUTE
WASHINGTON 16, D.C.

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

O INDUSTRIAL ELECTRONICS O COMMUNICATIONS
(0 FCC LICENSE O SERVICING X

Name_ = Apge

Address

City____ Zone State
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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ELECTRONICS NEEDS
4 TO 7
QUALIFIED TECHNICIANS

AR

FOR EVERY ENGINEER

Choose from 4 Courses

1

2

INDUSTRIAL ELECTRONICS

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

FCC LICENSE

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

COMMUNICATIONS

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

SERVICING

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

Join The Thousands
Who Trained For
Advancement With NRI

Thousands of NRI graduates throughout the U. S. and Canada

are proof that it is practical to train at home. NRI graduates are ;
in every kind of Electronics work: inspectors, maintenance men,
lab technicians, testers, broadcasting and mobile communica-
tions operators, Radio-TV service technicians, or in essential
military and government posts. Catalog tells more about what
NR! graduates do and earn. Mail postage free card.

“THE FINEST JOB | EVER HAD" is what Thomas Bilak, Jr.,

ﬁ Cayuga, N. Y., says of his position with The G. E. Advanced
- Electronic Center at Cornell University. He writes, “Thanks

to NRI, I have a job which I enjoy and which also pays well.”

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

VR,

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

New Orleans, La. He works for Alcoa Steamship Company,
has also worked as a TV transmitter engineer. He says, “I

f"'} MARINE RADIO OPERATOR is the job of E. P. Searcy, Jr., of

-

T.
g can recommend NRI traiming very highly.”

AN,
ﬁ FROM FACTORY LABORER TO HIS OWN BUSINESS that rang up
4 sales of $158,000 in one year. That’s the success William

SEE OTHER SIDEEEK (\"L F. Kline of Cincinnati, Ohio, has had since taking NRI

training. "The course got me started on the road,” he says.

POSTAGE WILL BE PAID BY

m} National Radio Institute

3939 Wisconsin Avenve
Washington 16, D.C.

been the National -3 ‘\% =1

BUSINESS REPLY MAIL Radio Institute’s only &§* 3 :
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES business for over % : n
!

FIRST CLASS NRI ls OLDEST—LARGEST £
NO. 208 SCHOOL OF ITS KIND

{Sec. 34.9, P.L&R.) - e
W ashington, D.C. Training men to suc- ;’" ﬁ".’-"

ced by home study has ‘r?g"“gn / f "“F ) f
)

America’s oldest and « §
largest Electronics 1
home-study school. :
Don’t delay. Cut out TR.2

and mail POSTAGE-
FREE CARD.

MAIL POSTAGE-FREE CARD
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ASTONISHING

Cabinart SPEAKER SYSTEMS

ovtperform high-rated, higher priced systems

FREE 10 DAY TRIAL OFFER "
Money Back

Check These Cabinart
Stand Out Features

¥ Maximum possible speaker
response

¥ Expertly engineered and
matched

¥ Newer low resonance

¥ Smoother mid-range

1 Less off-color tone

Acoustic dampenfng material fnside

B, SN
*

e ——
ey

I
|
),

33" thick
throughoat
B
L et ™ : ?
Plastic czne ’),.———J
grilt cloth - S
S Tuned double ducts

E. T. Canby says, “The Cabinart speaker system . . . is
really an astonishing piece of equipment at its price which
is an unbelievable $15 (mfgr's note: now $18) — speaker
and enclosure, complete and integrated . with an 8~
speaker inside of quite extraordinary quality. | am really
impressed by the sound and by the simple ingenuity of
the entire construction.” In Audio, November, 1961.

Reprint of Mr. Canby s complete review of Cabinart speaker systems is
avzilable on request

Ploneers in hi fi quality since 1948,

UABINART

ACOUSTICAL DEV. CORP

Cahinart Is One Of America’s Largest Manufacturers of Speaker
Systems and Enclosures

Haledon, New Jersey

February, 1962

mark I 8” model

117 high x 9%" deep x 23" long
Shipping Weight: 27 Ibs

Sculptured Frunt Walnut Veneer, Oited
Finish $30

Unfinished
Prices F.0.B. Factory

27"

Extendea range speaker response 45
10 13,000 cps. 8 Ohm imp.

2
mark IL 12” model
14" high x 114" deer X 23%” fong
Shipping weight: 37
Sculptured ant Walnut Veneer, Oiled
Finish $43,
12 coaxial |nc| " Alnico vV PM
tweeter. 8 Ohm imp. Speaker re-
sponse 40 to 15,000 cps.

Untinished

These units are aiso available from distribu-
tors everywhere. If your distributor does not
have these items in stock, place your order
DIRECT WITH US FOR IMMEDIATE DELIVERY!
Your order will be shipped one day after it
Is received!

Cabinart Acoustical Dev. Corp.
31 Geyer St., Haiedon, N. J.
Please ship the following to be used in

full days. | understand unit (s) may be returned and my monev
refunded within that time unless fully satisfied

home for 10

Mark T Unfinished $18.00 each

Mark II Untinished $27.00 each

Mark I Oited walnut $30.00 each

Mark TI Oiled Walnut $43.20 each
(Please make check or morey order payable to Cabinart Acoustica

Name __ —

Address o — = —

www americanradiohistorv. com
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ELECTRONIC MARKET

1 YEAR
GUARANTEED
RADIO -TV TUBES

rfect

-y b slectroncally 8
aried [l[:‘llﬂllt MARKET
] Illl -lllll

bey pal ascesyily new, wi

A o3 wsed Each clearly m
¢ any lubg that bet

date of purchase Alt UL

o 'l
1y rn Tubes i- Slut‘
Pactisl Listing Gnly — The
llll!l et 12007

ORDER SHIPPED SAME DAY RECEIVED
SHIPPING |HSIIUE7IONS ELECTRONIC MARKET
PAYS YOUR on orgers of $10 or more
USA and "mmm s«ni apprex pastage on Cana-
dan and foregn e iny erdet M3 than 310
regquines 25¢ handlmg :Mlgt Send 25% on C.OD.'s

ANY RECEIVER TUBE NOT LISTED ALSD AVAILABLE
AT 34c EACH!

20

per fube

QUANTITY

DISCOUNT

When purchasing lots of
50 or more same type tube

12008

',4! SILI(:OH H‘EL‘TIFIEHS

0 MA - "TOP HAT'

.ﬁLL PURPOSE

Epaxy constrection

COMPLETE LINE OF
INDUSTRIAL TUBES

OME OF THE LARGEST
INVENTORIES IN THE COUNTRY

ELECTRONIC MARKET

1750 E, 10th CT., HIALEAM, FLORIDA
Pheme: 0Xhard 1-5331

$49

Il o 100

speakers which are to be phased, and
an indicating device is connected to the
output terminals. If a d.c. meter is to
be used, one with a 50-microampere
movement is recommended. An a.c.
v.t.v.m. of 1.5 volis full-scale sensitivity
or better, or an oscilloscope, may be
used instead. The more sensitive the
indicator. the more positive the indica-
tions will be.

1
|

Ordinary program material or, pref-
erably, a low audio-frequency tone is
supplied to both speakers. The switch
on the pickup unit is placed in its “In
Phase” and *“Out-of-Phase” positions
and the meter reading observed. If the
reading is greater in the “In Phase”
position, the speakers are operating in
phase; otherwise they are out-of-phase.

In operation, the WG-360A Phase
Checker performed properly at audio
frequencies up to about 1.5 ke. Greatest
sensitivity is obtained at about 120 cps.
Frequencies around 160 to 200 cps are
to he avoided, since the pickup speakers
resonate in that region and the ratio

between in-phase and out-of-phase read-
ings will be small. At higher frequencies
great care must be exercised to place
the pickup units at the same distance
from the speakers to avoid different
path lengths which will cause a phase
error.

With a sensitive v.t.v.m. or scope,
satisfactory results can be had at mod-
erate sound levels. When a 150-micro-
ampere v.o.m. was used, an uncom-
fortably loud level had to be employed
for usable indications, but otherwise
the unit performed as expected. A 50-
microampere v.o.m., as recommended by
RCA, should be usable at comfortable
levels.

The WG-360A Phase Checker should
be a valuable tool for the serviceman
installing p.a. systems, or for the in-
staller of high-fidelity systems. It re-
moves the guesswork from one of the
most critical operations in stereo-sys-
tem installation.

The price of the RCA Phase Checker
is $14.95. A

Sencore SM112 Combination V.T.V.M.—V.0O.M.

For copy of manufucturer’s brochure, circle No. 60 on coupon (puge 120).

ANY technicians use two meters for serv-
icing: one a v.t.v.m. for taking ac<curate

on-the-bench measurements in high-impedance
¢ircuits with a minimum of loading; and the
other a v.o.m. for portable use, for readings
without meter warmup or adjustments, and for
long-time accuracy. The v.o.m. also provides cur-
rent readings as well as voltage and resistance.
The Sencare SM112 combines both v.tv.m. and
v.0.m. functions within a single instrument that
uses ane 200-pa. mefer as indicator. A selector
switch connects this meter to either the v.t.v.m.

www americanradiohistorv com

or to the volt-ohm-milliammeter circuits.

There is little skimping of ranges in spite of
the use of a double-purpose meter. The v.t.v.m.
has six d.c. ranges (from 3 to 1000 volts full-
scale), six a.c. ranges (3 to 1000 volts r.m.s. and
8.4 to 2800 volts peak-to-peak), and six ohm-
meter ranges. The circuit is a balonced bridge
using a 12AU7, with @ 6BN6 signol rectifier and
The v.o.m. also has the same
ranges, two chmmeter

power rectifier.
six d.c. and r.m.s. a.c
ranges, and a single 1000-ma. current range.
Although the v.o.m. sensitivity is onty 5000
ohms/volt rather than the 20,000 ohms/volt
commonly used in service v.o.m.'s, it is a simple
malter to switch to the v.t.v.m. function when
very high sensitivity is needed. The input re-
sistance of the vacuum-tube voltmeter is 10 meg-
ohms.

After using the meter for awhile, it becomes
obvious that it was designed for practical bench
work with @ minimum of wasted time and effort.
For example, it is nat necessary to change leads
or to switch probes in changing from d.c. to
a.c. or ohms measurements—or for that matter,
in changing from v.tv.m. fo v.o.m. operation. A
single, all-purpose prabe is used for alt meas-
urements. Another time-saver is the use of scale-

(Continued on puge 103)

ELECTRONICS WORLD
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GET YOUR ELECTRONICS-TV-RADIO

HOME TRAINING FROM N.I.S. RESIDENT SCHOOL

BREAK THROUGH Over 1 City Block of Modern School BETTER
TO HIGHER PAY Facilities, Laboratories and ...MORE COMPLETE
TR SOMTE s oot Shops Housing Over WiTH NATIONAL
the Earming Borier that stops 1,000 Students. SCHOOLS’ SHOP-METHOD
) Phoses Trming brepares 50,000 Graduates — HOME TRAINING!
Tor = high:paying CAREER asa all over the World —  pwBETTER
MASTER TECHNICIAN in Electronics since 1905 LR [ proue TE e

TV — Radio. One Master Course

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

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

Preparation for F.C.C. License NATIONAL TTQML SCHOOLS F- MORE COMPLETE

shops and laboratories, by a

Broadcasting, Manufacturing, WORLD-WIDE TRAINING SINCE 1905 .. You learn ALL PHASES OF
AL_jtomatlon. Radar and Micro-Waves, Television — Radio — Electronics.
ZAES(;’;E";‘;::;“S:NP&°JE§S~ THE SCHOOL BEHIND YOUR P&~ LOWER COST
0/ d 3 ...0Oth ke several
secure tuture . . . a richer, fuller life HOME-STUDY TRAINING or schools make Seve

courses out of the material in our
A ONE MASTER COURSE . . . and
you pay more for less

training than you get in
our course at

ONE LOW TUITION!

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

own profitable business.

In these modern School Headquarters
) | your Home Training is:
Classroom-Developed, Lab-Studio
Planned, Shop-Tested,
Industry-Approved,
Home Study-Designed.

) . N.T.S. IS NOT JUST A
.’ MAILING ADDRESS ON A COUPON

19 BI& KITS YOURS TO KEEP N.T.S. is @ real school .. . a world famous After you graduate you can open your
training center since 1905. Thousands of men own TV.Radlo repair business or

from all over the world come to train in our sheps, g0 into high paying jobs like thesg

® Friend.y Instruction and iabs, studios and classrooms. Communications Technicians, HI-Fi

Guidarce You learn quickly and easily the N.T.S. Shop-Tested . Stereo and Sound Recording

® Graduate Advisory Service way. You get lessons, manuals, job projects, personal Specialists, TV-Radio Broadcasting
. consuitation from instructors as you progress. You build a Technician. Technician in

® Unlimited Consultation Short-Wave, Long-Wave Superhet Receiver plus a large screen Computers & Missiles, Electronics
® Diploma Recognized TV set from the ground up with parts we send you at no additional Field Technician. Specialist
by Industry cost. You also get a Professional Multitester for your practical in Micro-waves and
job projects. The Multitester will become one of your most valuable Servomechanisms, Expert

* EVERYTHING YOU instruments in spare time work while training, and afterwards, too. Trouble Shooter, All-Phase

Many students pay for their entire tuition with spare time work. Master Technician
NEED FOR SUCCESS 4 TR AT 5 . - ok, e o i TV-Radio Sales, Service

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

RESIDENT TRAINING AT Los anceLes | MAIL COUPON NOW FOR
It you wls‘h to tgho yaur Electronlc‘s-TV- NATIO L@ SCH (
oo e | FREE BOOK S e T 3
o Sepog) AKES ki i I — & ACTUAL LESSON ." ::oinlo::rl::hni:ul Schoals, Dept. RH-22

]

write for special Resident School cata- :
log and information, or check special No 4000'5. Figueroa 51., Los Angeles 37, Calif.
box in cowpon.

! Piease rush FREE Electronics- TV-Rodio
f] ‘Opportunity”” Book ond Actual Lesson.
(]

obligation. ACTUAL La8aow

No izs 2
ACCREDITED salesman L= AEoH

]
]
)
]
[
i will call. | . ‘:"- f‘I Af,drm "1
NATIONAL @/ SCHOOLS i‘ § o

8

Name Age.

Cneck here if infecestod ONLY In Resident YPaining at Lod AngMes
WORLD.-wiDE ING SINCE 1905 - .
& e T VETERANS: Give date af discharge.

A e S ——

4000 $0. FIGUEROA ST., LOS ANGELES 37, CAUIF, U.S. A [Tl Tk ""’“,‘

February, 1962 2
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UTHENTIC! COMPLETE! MODERN!

) DOWN-TO-EARTH TRAINING | LEARN ELECTRIC
THAT HELPS YOU REFPAIR ANY MnTnR REPAIR!

TV OR RADIO SET EVER MADE! Handle ANY job
., - % from minor re-

pairs to com-

l.et these two famous training books teach you
to handle all tepes of AN, FM and TV service

¢ 1 1 plete rewinding
jobs by approved prefessional methods—and E
acatch your efficiency and carnings snar! Alimost $ It /s | for
1500 pages and over 800 clear pictures and dia- A 0l D
H g =
grams cxplam EVERY troubleshooting and re- 1] EL‘l",C’I R IIOTOR
RLEPAIR it a complere

pair operation as clearly as A-B-C. No needless H . )
mathematics, No involved theory. You get £ h
siraight-from-the-shoulder training of the type g
that reaches you to do the besi work in the I;
shortest time! 1

! rewinding) on practically

SAVE $2.00! \ 5 ANY AC or DC moior or
Make your service library complete! Get both A » fra hwer 10
these famous Ghirardi books at a saving of $2.00 :\J AT Sy
under the regular price. See MONEY-SAVING J/ i 15l e
g to-
COMBINATION OFFER in coupon. by side
st ght. 108 the ide:
war 1 fo ood-pay or
 or simply v notors as a side
0 I l T Tl .n MnnERN GIHGUITS bbhy! 360 p.mr over Y00 picinres
omplele Training i Al
You can repair ANY TV or other understanding of basic modern circuits. then shows
electronic equipment lots casier, [aster and better what troubles to look for and how 10 climinate e ———— e ——— |
when you're fully fannliar w 15 Circn I knoy needless 1 ;a rk servicing them
| ine & . at; I'hroughc Yo t ;i\l ]
exacily 1he kind of specialized training that 1akes the 1daches o ithle d P
Gh \‘r irdi’s 669-pare Radie & TV CIRCL IFR\’ A\I') fits you for the hesi-paid servicing johs. 417 clear Get your

OPERATION twrainimg guide. It gives a complete lustrations. ’rice $9.00 separately.

9 Complete guide to PROFESSIONAL Service Methods

Radio and TV TROUBLESHOOTING AND way |0 Jdevelop betier methods and shorients: or to

COMMERCIAL
OPERATOR’S
LICENSE!

Frain for radio’s most fascinal

REPAIR is a wmpi-:le 822-pake kuide tn protessional find fast answers 1o problems, You learn trouble ing. best paid jobs us U
servive method the kind that belp vou handle shooting of all types from “siatic™ tests 10 dynamic mercial operator aboard -hllr
jobs faster. mure profitably. For heginners. this viam e tracing methods. Step-by-step charts demon av hroadeasting. telecast
sok with its 417 clear illnstrar ?: y  strate exactly what 1o look for. A big television sec I‘F ---ﬂ . hﬂ ces F"I"
undersiou ' }ating (rou and fixing s down-10-ear ruide 10 all ‘I'V service "CC | 3
8 5 N Aot
them right For experienced servicemen. it 1s au ideal procedires. Price 31000 separately. C F\Sl \I \\l AL IOR R A
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CASH IN ON APPLIANCE REPAIRS! :‘.;"m:”:f:':‘.‘::;n..&::‘%”..&' ‘;LTLLL.”::::.:.!.“;
Rl =g TR GRS

Save on repair bills! Earn in spare time!

ONLY When ' nsider 1he price ,v irged [ elecirical appliance

repairs lhese d vs you'll quickly recognize the lremcl(lou<
56 75 monc] making oppommmcs open  lo trained men in this
s literally 1remendous hel
Fon THE t only small fraction of prices chareed for mail-order I I AL
training conrsex, this 370-page. low eost hook teaches you
COMPLETE step-by-:tep huow 10 repair praciically v liome electirical ap
pliance. Trouhleshooting charts help von locate laulis guickly, cuMPUTEHs
Book even explains how 1o make your own imexpentive test
ool iTains you in mod ppl finishing hods.
Fuelire pecific service details S < 94
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0 rs 31y
water heaters: hottle warmers: twaffte irans. and many maore. !
zood working knowledge of

clectronic computers may not
be as eomplicated as you think

S ————————— e —
Guide to ELECTRONIC TEST PROCEDURES! . uioiirosim

cians., students and experimeni-
ECTRONIC TEST ers it cxplains computer theory.
190 llnstrations. design. application and eniput
chieg jron togical interpretation in readily under-

Rufus P. Turner's 316-page BASIC FI
PROCEDU RES mannal with more
patiern photos and procedure diagr

N ny circuit uipment or component
uu“:‘u ‘:;.A'e. le‘q “p compleic “op?.n’ se professianad testiug standable terms. Includes de
technigue Fe 1ance. learn 10 for dist n tails  on  number systems »
1 he “ope rejection flter. harmonic distortion meter. binary counters: readout indi
waye analvzer or oscillator methads. You learn 1o mcasure cators and special connter tubes: decade counter
resistance with current Meter. a voltammeter. voltmeter. storage devices: loric circuits: computer applica
It's what you ohmmeter. é via the bridge method—and so r--c tions: digital-lo-analor and analog-to-digital con
Fncludes reat checks: measuring Power pacitance. version and many others. By explaining basic cir-
know about Resistance. AF. RF Phase. Distortion & Modularion: 1esting s confietrations. 1MGIT COUNTERS AND
usin Tubes and Semiconductors: test Amplifiers: checking cuiticonfiggeationcRIIGUTA L :
a Senwon or! C. HIE . - (X1 Y
. g Sensitivity. RF Gain, Fidelinv. AVC an'ie e, El\lr:‘n e COMPUTERS by _F Bukstein auickly breaks down
instruments Tt rial cle it pro Price £8.30. computer ““mysteries” and stanis you on a clear
that counts! 1derstanding ne e “liottest” subjecis in
Flectronics today. Fully illustrated. Price $8.75.
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SPECIALIZED TRAINING GUIDES!

Complete, Easy- to-Understand!

ol

¥ PRACTICAL TV
SERVICING

e r i cira
Il LI'L\‘ISI()N SERVICING 1.

bie TROUBLESIOOTING SE
ON

1 1

THE MOST COMPLETE, GENUINELY
HELPFUL TELEVISION SERVICE
TRAINING in 10 years!

Here's what you want

to know about

INDUSTRIAL
ELECTRONIC
CONTROLS!

A Quick Guide to Basic Methods,
Equipment, Applications

HISTORIES

Over pares describe CRITICA
CTHCAL ALIGNNENT PROC EDURES
CONINION FAULTS IN
'V CIRCUTTS |

Mer

bt T s 'SCOPES! |

A complete guide to the handiest instrument of qli! |

[ | t in
I |

BASIC IN
DUSTRIAL  FLECTRONIC CONTROLS
MODERN  OSCIHLLOSCOPESR |
AND TIHIIR  USES t I | Re
Y
1 ]
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¥i
! Practical guide | .
NEW! Praclical guide to N FOR
10 a i1 4
TR‘ hY) oK 1]
® Diodes * Transistors FREE
. ® Thermistors [t e i e = ——— —_——
Eemiconductor ¢ Varistors
M Mtoices * Rectifiers Dept. RN-22, Technical Division, No. 623900
I o P ¢ Photo cells, etc. HOLT, RINEHART & WINSTON, Inc.,
: 383 Madison Ave., New York 17, N.Y.
1 . PLUS Send books checked for 10 DAY FREE EXAMINATION at prices indicated plus
'=v. B postage. SAVE! Send cash with order and we pay postage. Same 10 day return
| - i use, test and privilege with money promptly refunded.
i ¥ 1
Ep ; eSS mentidare MONEY-SAVING SERVICE TRAINING COMBINATION
Radio & TV Circuitry & Operation; and Radio & TV Troubleshooting & Repair, only $17 for both
l books. [Regular price $19 separately—you save $2.00). (=709006)
! Check here fo order Individual Books
Radio & TV Circuitry and Operation [ Practical Television Servicing
1 (:7'032?4) IR $ 9.00 {=705657) $7.95
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Electrical Appliance Service Manual 1=708537) $ ez
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The most powerful pair
you can put on a TV mast!

..for black & W/7 te TV...color .and FM, too!

L'IMIVNEL MAS TER

GOLDEN CROSSFIRE model 3600G
JETRON transistorized booster-coupler model 0020


www.americanradiohistory.com
www.americanradiohistory.com

There are no
lazy elements in the
Golden Crossfire!

In less than three months, the Channel
Master Golden Crossfire has become the most
wanted antenna of all time! Dealers and cus-
tomers alike have been quick to recognize the
outstanding superiority of the Crossfire over
every other antenna.

The remarkable performance of the Crossfire
is made possible by the use of a revolutionary
engineering principle . . . Proportional Energy
Absorption. In other antennas, a great many of
the elements are ‘‘lazy’’ on any given channel
. ..they are not actively working. But in the
Crossfire, Proportional Energy Absorption puts
more picture-pulling elements to work on every
channel. The result; the highest gain and front-
to-back ratios ever built into a broad band
antenna!

The Crossfire’s performance is coupled with
‘‘take anything’’ construction that provides
exceptional resistance to high winds and ice
loading.

Antenna- mounted
booster...install it,
then forget it!

The Jetron is built to fast! Not only does it
have fewer components than any cther booster,
but the Jetron amplifier pod on the antenna
contains no transformer, no rectifier, no filter
capacitor. These components are all in the
power supply, right by the set, where servicing
is quick and easy. This power supply also
serves as a 4-set coupler,

The Jetron can be used with any make or
type of antenna to add electronic power boost.
You are not limited to a particular antenna.
That’s why the Jetron provides a convenient,
trouble-free means of enhancing the perform-
ance of already existing installations.

Here's why no other booster
measures up to the Jetron!

FEATURE JeXron Booster Bn:sur Bn::ster
No. of sets
that can be coupled 4 1 2 4
Newest Tow-noise
transistor Yes No No Yes
Low-cost AC
operation Yes Yes Yes No

Antenna-mounted

components subject

to faifure (electro-

Iytic condenser, No Yes Yes No
selenium rectifier)

No. of antenna

mounted components 14 26 31 22

) - high low low low
Mighesh gaimaan: band  band  band  band
e Yes  Yes No No

Copyright 1961 Channel Master Corp.

PICK THE RIGHT ANTENNA
FOR THE JOB!
CHANNEL MASTER

makes 1T in GOLD...

AT NO INCREASE IN PRICE!

There's no need to sacrifice performance in order to meet a
customer's desire for a gold antenna. Channel Master has the
widest selection of gold antennas. Seventy-seven individual mod-
els are now available with Channe! Master’s exclusive E-P'C
“‘golden overcoat"’.

ENHANCES appearance for extra consumer appeal.
PROTECTS

antenna performance against salt air, in-
dustrial atmosphere, chimney smoke, and
other corrosive agents.

CONDUCTS electrical energy and assures metal-to-
metal contact. Does not have to be
scraped off like anodizing. E*P+C protects
the entire antenna . . . and really |asts!

$ \%‘<

Crossfires Fold Flectors Conicals
._*_/§'< 7 ! a—
I“ "
i
Super Fan Dual Flector City Vee
=
///
Champion Rainbow Super Rainbow

Color King

Color Prince

Skylark

P

2 iy
_F 7 // 3
ﬁi-r

5-element 10-element E
2-Match Yagis 2-Match Yagis UHF Para-Scope

-
//é(%

S-element FM Yagi

High Banders

////F/

3-element FM Yagi
,'@@H{? ;
/§ 5 L For the best antenna of its type,
@\ TEJEMeRE)  select a Channel Master

' ' Gold Medal antenna.

10.element FM Yagi

FM Turnstile |
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TRANSISTORIZED
4-TRACK STEREO TAPE DECK RP100
Completely assembled, wired and tested.
$399.95

Semi-kit includes a completely assembled and
tested transport, electronics in kit form.
$299.95
Luggage-type Carrying Case—$29.95
Standard 19-inch Rack Mount-$9.95

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

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

Listen to the EICO Hour, WABC-FM. N.Y. 95.5 MC. Mon.-Fri., 7:15-8 P.M.
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FIVI MIULTIPLEX

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

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

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

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

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

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

§T70: Cathode-coupled phase inverter Circuitry
preceded by a direct-coupled voltage amplifier.
Harmonlic Distortion: less than 19 from 25.
20,000 ¢ps within 1 db of 70 watts. Frequency
Response: =14db 10.50,000 cps.

§T40: Highly stable Williamson-type power
amplifiers. Harmonic Distortion: less than 1%,
from 40.20,000 cps within 1 db of 40 watts.
Frequency Response: 1, db 12-25,000 cps.

www americanradiohistorv com

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

NEW FM MULTIPLEX
AUTODAPTOR MX99
Kit $39.95

Wired $64.95

An original EICO
contribution to

the art of FM
Multiplex reception.

{Patent Pending)

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

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

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

[ Send free 32-page catalog & dealer’'s name

] Send new 36-page Guidebook to MI-F1 for
which | enclose 25¢ for postage & handling.

Name ... "
Address ...

Over 2 MILLION EICO instruments in use.
Most ELCO Dealers offer budget terms.
Add 5% in West.

Export Dept., Roburn Agencies Inc., 431 Greenwich St., New York 13

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

ELECTRONICS &> BIOLOGY

By TOM JASKI

Electronics is helping us to better understand living things. In turn, biology is
helping us to build better computers. Here are some results of this interchange.

S technology develaps, it is natural
that there should be an ex-
change of knowledge and tech-

niques among the varions  disciplines.
Such a mutual exchange between hiol-
ogy aud electronies is now beginning to
demonstrate some tangible advantages.
The exchange, incidentally. is a two-way
strect. Llectronics is used as a tool in
biology, resnlting in what we eall “hio-
clectronies.” The biological sciencegar
frnishing information which helps
build better computers and this facet ™
called “hionices.™ In hionics we turn t "l
most  astoonding  electro-chemical
vices as found in living entitics and th
we understand are simmlated i e
tronic equipment. Sometimes these si
lators help us to better understand tll(
original.

Snch an association of electrical phe-
nomena and living organisms is not new,
In fact, we might say that some of the
carliest awareness of somie kinds of elec
tricity came from investigations on ani.
mals. For instance, there was Luigi Gal
vani who, in 1786, used a most sensi
detector of clectricity—a frog’'s mu§
with nerve attached. And Allessand:
Volta who argued with Galani A
about the nature of electricity,
turned to electrie eels for proot
of his contentions. Both men
contributed a great deal to
the beginnings of a new
technology.

A major contribution
to the beginnings of bio-
clectricity was made by
Du Bois-Revmond, whose
investigations into the
niture of nerve activity not only supblied
fundamental knowledge, but also pointed
the way to new techniques of investiga-
tion. Today some of these technigues
have reached a high degree of sophistica-
tion, thanks to modern, ultra-sensitive
clectronic cquipment. Many new tech-
niques have been introduced, giving us
insight into the workings of living organ-
isms at microscopic and sometimes sub-
molecular levels.

l(-

Bio-Klectronics

The array of instrumentation available
for bio-clectronics is too extensive to be
discussed in a single article but tortu-
nately many of the instruments are famil-
iar to the teclnician since thev are
widely used in eleetrovics. Among these
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we count oscilloscopes, pulse generators
(used in bio-electronics for stimulation ),
Wheatstone bridges for accurate voltage
measurements and resistance determina-
tion, high-gain amplifiers with recorders
(as in the clectroencephalographs and
clectrocardiographs), photoelectric cir-
cuits nsed i experiments on vision, fre-
quencey meters used in investigations of

r
ry

r:.:-,_?_!i
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hearing, timers, and
many others,

Another group is not so familiar partly
becanse it includes instruments of rela-
tively recent origin which are expensive
and scarce. These imits are concerned
with some form of radio spectroscopy.
Three distinet methods are heing used
for spectroscopy—representing three dis-
tinct kinds of activity in organic matter.
Spectrascopy in the radio-frequency
spectrum is analogous to light spectros-
copv in that we examine the results of
subjecting the sample to radiation in
terms of frequencies absorbed and fre-
cncics transmitted through the sam-
Similar techniques are used with
fod and ultraviolet radiation (and
con i oa sense, with x-rays). But when
*subject samples to electromagnetic
diation, distinct types of activity can
he noted, depending on the type of

radiation used and the presence or
absence of moderate or strong
magnetic fickds.
Super-high frequencies, in the
neighborhood of the X-bhand
(10,000 nc.), are likely ta af-
tect orientation of the mole-
cules, particularly in an
agqueons solution. Lower
frequency microwaves
plus a magnetic field will
interact with the celec-
trons of the substance,
while still lower fre-
quencey radio waves and
& magnetic fields will af-
g= fect the nuclei of atoms.
7 The first technigue is
called transmission spectroscopy,  the
second clectron spin resonance (ESR)
or electron paramagnetic resonance
(EPR), and the last nuclear magnetic
resonance (NMR). The discovery of
NMR won the Nobel Prize for two phy-
sicists. Felix Bloch at Stanford Univers-
itv and Edward Purcell at Harvard.

Although direet irradiation of sub-
stances to manipulate their constituency
is a widely used experimental technique
and some results have bheen obtained
with it apart from the usual thermal of-
feets, it is not as polished a procedure as
spectroscopy. Many of the results were
unexpected even by the experimenters,
For example, Hugh Fleming discovered
that radio waves of a certain level be-
tween 20 and 100 me. would stimulate
the growth of microirganisms, but if this

counter circuits,
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Fig. 1. (A) Nuclear magnetic resonance (NMR) equipment used by Purcell,
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Receiver

detects reduction in amplitude when energy is absorbed by nucleus. (B} NMR equip-
ment used by Bloch. Receiver detects voltage generated by the relaxing nucleus.

level were exceeded slightly, morbidity
was high.

Dr. Heller at the New England Insti-
tute of Medical Rescarch carried out ex-
periments with paramecia—small organ-
isms which can be influenced in their
motions by clectromagnetic radiations,
Many such experiments have been at-
tempted and a whole new approach to
irradiztion with radio waves is beginning
to infiltrate scientific laboratories now
that the task of establishing safe working
levels for personnel has heen completed.

Radio spectroscopy has a different ap-
plication. At present, it is used pnm.mly
to analvze substances, With the various
methods we can detect the presence
(and the quantity present) of such mi-
nute amounts of a substance that they
might escape detection with more con-
ventional chemical analvses. By now
evervone s tamiliar with the concept
that very minute controlled quantities of
impurities in semiconductor materials
make them suitable or unsuitable for
transistors or, with different ¢quantities of
impurity, suitable for tunnel diodes. Sim-
ilarly, in the life processes of human and
animal organisms, minute quantitics of
some substances, such as hormones, can
drastically affect the survival of the in-
dividual, Thus these techniques assume
an important role in bhiology.

NMR and ESR

The principle of NMR is relatively
complicated but we can simplify the ex-
planation by a familiar analogy. Recall,
then, from your youth a spinning top
or small gyroscope. When the top s

Fig. 3. This deceptively simple-locking nerve cell (neurone) is the elementary

SIGNAL AMPLITUDE

FREQUENCY {FOR FIXED MAGNETIC FIELD)
MAGNE TIC FIELD STRENGTH {FOR FIXED FREQUENCY)
Fig. 2. NMR signals for solid material
(left) and for liquid material (right).

placed at some angle, it will not fall over,
provided it spins fast enongh, but will
circle in its tipped position. This circling
is called “precession.” It results from the
centrifugal force of the top, which at-
tempts to maintain it in one position, and
from gravity, which tries to pull it over,
The centrifugal force wins if the top
spins fast enough.

The nucleus of the atom can be
compared to the spinning top. It, too,
spins rapidly. 1t we try to applyv a mag-
netic field to pull it over or to “tip” it. the
spinning nucleus will precess like the
top. If we increase the magnetie field, we
will increase the precession rate (as the
top started to precess faster when losing
speed) but will not suceeed in tipping
the nucleus. Now, if a sccond field is
added to the first magnetic field—at right
angles to it—and this second field is made

a spinning (a.c.) field, which keeps pace
with the precession, applying its foree
continuously in the same wav to the nu-
cleus, it will be tipped. As it tips, energy
is absorbed. If we change either field and

“relax” the nucleus, it will tip back to its
origial position and relcase the tipping
cnergy

Thus, at a particular magnetic field
stren;,th each substance has a certain

“tipping” frequency and we can readily
identify the substance by this frequeney,
which is unique for each kind of atom,
How do we create the fields and how do
we observe the energy “dip” or cnergy
“pip” from absorption or relcase? The
two methods are shown schematically in
Fig. 1.

In Tig. 1A, which depicts Purcell’s
equipment, the receiver which is swept
with the transmitter, will show a sharp
decline in encrgy reccived when the nu-
cleus absorbs its share. In the Bloch
cquipment (Fig. IB), the receiver will
not receive maximim signal antil the
nucleus releases the energy to the special
pickup coil. The frequencies at which
the nucleus tips depends on the sub-
stance, but ranges from a few to a few
dozen megacycles,

Electron spin resonance is similar in
principle but since the electron spins and
precesses more rapidly (more rapid pre-
cession hecause it is a stronger magnet)
it requires microwaves for “tipping.”

Fig. 4 shows actual equipment of the
Bloch tvpe. It eonsists principally of the
magnet (center) with the proper coils
and sample holder and the magnet power
supply. To the left is the transmitter-re-
eeiver-oscilloscope  console which sup-
plies the energy for the r.f. field and on
which the resonance peaks can be ob-
served. Fig, 2 shows two different kinds
of responses. In liquids, the atoms are
not packed as densely as in solids. Since
each nucleus and cach electron is also a
small kind of magnet, the cffects of ex-
ternal ficlds are much more pronounced
in liquids where the atoms are relatively
far apart than in solids where they are
closer together—hence the difference in

unit of our nervous system,

It is a highly complex assembly of cells capable of its own independent electro-chemical activity.
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Fig. 4. Commercial nuctear resonance equipment designed by Varian Associotes.

respanse. Complex substances will have
a number of such resonance peaks at dii-
ferent frequencies for the dilterent atoms
in its makeup. Thus an array of peaks is
like a “fingerprint” of the substance. Any
“foreign” peaks will indicate the pres-
ence of an alien substance.

Radio Speetroscopy

Basically, transmission radio spectros-
copy rests on the fact that different sub-
stances will have diflerent diclectric
properties. “Losses” in the substances
will vary as the frequency is swept. No
e, magnetic field is present. From
microwave practice von may have ob-
served that at such frequencies “insu-
lators” may behave as conductors and
what we normally consider to be a “con-
ductor,” if of the proper dimensions, may
act as an insulator. Thus at certain tre-
quencies some substances will behave
diflerently than at other frequencies. The
particular frequeneies absorbed and
transmitted by the sample indicates its
constituency. This is oviginallv estab-
lished by examining very highly purified
samples of single substances, as would
have to be done for NMR and ESR.

Along with dircet irradiation of mat-
ter, NMR, ESR, and transmission spec-
troscopy tecliniques are trulv modern
hoons of electronic instrumentation to
the life sciences. biologv, histology, and
to the hasic sciences for which they were
developed—chemistry and physices.

Now let’s look at the other side of the
picture—the sicle that shows how the life
sciences are teaching us something about
possible electronic circuitry.

Bionies

Bionics is that field of electronic activ-
ity which is concerned with huilding
analogues—models of parts of living or-
ganisms. Why has there been such an
upsurge of interest in this ficld?

Our complex teelmology is demanding

February, 1962

more and more of computers but there
are only so many wavs one can build a
computer. Even the most cornplex, most
sophisticated, and largest computers of
today are simpletons compared to even
a not-verv-hright person. A computer
can do simple repetitive operations very
rapidly, provided it has heen instructed
in the exact sequence to be tollowed. But
a computer does not have judgment. A
certain number of conditions can be
specificd with which the computer can
modify the program of operation. But
such fine shadings as can Dbe distin
guished by human beings in their com-
numication patterns would demand an
impossibly complicated computer.
Think, for example, how many times yvou
speculate about how a person fcels by
the way he answers vou! You can make
“allowances” on very little data, or vou
can “speculate” and “imagine "—things no
computer does today.

Computer cngineers are looking en-
viously at the human brain which, in a
space no larger than a small head of cab-

Fig. 5. The typical “‘nerve impulse’ or
“action potential” produted by o stimu-
lated nerve cell. Amplitude and response
are constant for each cell. Propagotion
velocity along cell axon is different for
virtually each separate nerve fiber group.
Time markers (below) are 500-cps pulses.

MILLIVOLTS
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bage, packs more versatility, more mem-
ory, and more variety of operations than
they could cram into « space the size of
the Empire State Building. No wonder
then, that they would like to copy this
compact mechanism if they could!

This scientific interest in the human
nervous svstem is nothing new, Psvchol-
ogists were the first to speculate about
the functions of the “inind”—at that time
still considered as a separate entity apart
from the brain. Even today we have only
a limited understanding of the brain—
which we now hold to be the seat of the
“mind.”

The entire human nervous svstem is
composed of deceptively simple looking
cells, us shown in Fig. 3. We do not yet
completely understand the functions of
the single nerve cell, but the hio-elec-
tronic scientists have been able to obtain
counsiderable information on the activitv
of the cells. Fig. 5 depicts a tvpical
“nerve impulse.” or “action potential” as
it is called. Note that it is only milli-
volts with which we are dealing here.

Nerve-Cell Models

What are the special characteristics of
nerve cells which can be simulated? The
nerve cell can fire when stimulated but it
has a threshold and such stimnlation
must exceed a certain minimum. This
cell is an “all-or-none” affair. If it fires,
it alwavs has the same amplitude. The
cell must recover trom a pulse and the
time required is called the “refractory
period.” Cells, under certain conditions,
can fire spontaneously (as thev do in the
brain). Cells can be stimulated by “sum-
mated” pulses, that is, they have more
than one input and if sufficient energy is
supplied over all inputs they will also
fire, althougli each separate input is be-
low threshold. Similarly, hecause of the
multiple inputs, cells can also be “inhib-
ited”—prevented trom firing.

To understand how a large group of
such cells gives us the power to “rcason,”
the characteristic of “intelligence,” sci-
entists have taken the first step by copv
ing nerve cell activity. Several models
have been made. The earliest attempt
was by W. Grey Walter and his unit was
Luilt from neon tubes, resistors, capaci-
tors, and batteries. See Fig. 6. It was a
relatively poor model in that it did not
provide for summation and inhibition. A
much later version, made by Wolfe of
Bell Labs. is shown in Fig. 7. This has all
the characteristics specified for nerve
cells, with one major difference. This
eirvenit deals in tolts not nillicolts and
is, of course, manv thousands of times
larger than a nerve cell.

There are a munber of other, similar
models of nerve cells designed for spe-
cific purposes. Suffice it to sav that we
can copy all the known nerve functions
but there may be unknown ones we do
not vet suspect. It is also doubtful that
we can assume that if we assemble
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enough of these artificial neurones and
conneet them in some coherent pattern
we will end up with a “brain” which can
function even as well as that of an ordi-
nary carthworm,

One scientist has proposed a "neuris-
tor"—a single fiber of properly treated
semiconductor material—which could be
made to exhibit the characteristies of a
nerve fiber. With the ability we now have
of re-arranging the molecules in a slab
of semiconductor material to  obtain
relatively complex circuits, such as flip-
flops and molecular amplifiers, this is
certainly within the realm of possibility.
This would take care of the space prob-
fem, it would reduce the power require-
ments, but it still would not provide the
final answer by any means.

Recognition & Learning

One whole area of bionic research is
devoted to “recognition” circuits. A num-
ber of machines have been built which
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Fig. 6. Early model of electronic nerve
cell by Grey Walter. Each unit fires in
sequence after charging delay. 20 of
these units represent 1" of nerve fiber.

can recognize shapes and characters—
irrespective of their size and position or
whether or not they are neatly printed
or sloppily handwritten. Some of these
devices require an entire computer to
themselves to decide what the character
is but, then, the computer-reader combi-
nation can read as fast as 68,000 words
per hour so perhaps it is worth all that
equipment. The recognition circuits and
cquipment are too complex to discuss
here since the space can he better em-
ploved in outlining some of the interest-
ing facets of bionics.

One of the problems for psychologists
—and if we want to make computers
“smarter,” of the computer engineers—is
one of “learning.” A computer which can
read and can store (memorize) infor-
mation still has no way of testing whether
any decisions that it makes are good ones
unless we give it the ability to recognize
the results of its actions.

W, Grey Walter built a small robot
which was equipped to scarch for a
power source to recharge its battery. In
addition, he designed a “conditioned re-
flex” circuit capable of learning to asso-
ciate stimuli with a “neural” circuit.
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Classically, conditioned reflex leaming is
just that; the animal begins to associate
some signal—a buzzer, a light, or an clec-
tric shock—with another stinmlus—such
as meat which makes it salivate. When
the reflex has been conditioned, the
buzzer or light which previously would
evoke no such reaction will now cause
salivation even if the meat is not pre-
sented. Obviously, this reaction involves
some sort of “trace” or “memory” of the
activity and this can be handled very
well in terms of computers.

Although there are later and more
complex models of “learning” machines
(such as the one recently built by Mel-
par), in Fig. 8 we show one of the sim-
pler and older tvpes built by W. Grey
Walter because it is easier to understand.
It is an analogue of the “conditioned
reflex.” Briefly, here is how it operates.

Sound and light stimuli are obtained
from preamplifiers. When a sound and
light stimulus (both positive signals) ar-
rive on the grid and screen of Vi, the
tube conducts. Each time the tube con-
ducts C charges a bit more and after a
nimber of simultancous stimuli the neon
tube will conduet. The capacitor will
then retain some charge (when the tube
extinguishes) and this charge will leak
oft very slowly—which is comparable to
an animal “forgetting.” Subsequently, it
will take only a few stimuli to regain the
voltage at which the neon tube strikes.
V. is a phase-shift oscillator biased to cut
off and the potentiometer on the grid is

set to a point where no oscillation occurs.
When the neon tube strikes it provides a
signal for short-term oscillation of V.—a
damped oscillation. During the oscilla-
tion period we can sav the animal has
“learned” or been “conditioned” for now
the oscillation signal, together with the
“neural” stimutus ( in this case “sound”)
can make the tube Vi conduct and the
relay will be energized. Without the
“neural” stimulus, V. remains cut off.
Switches S+ and S are included only to
test the circuit. A set of switches can
provide for different responses if they are
used to arrange the polarity of the input
signals. In that way, either input can be
made to "inhibit” the other.

This, then, is a simple “learning”
model and since all learning is, as a
rule, concerned with repetition of the
same stimuli, it is quite a valid model.
More refined versions, such as the one
being constructed by Melpar, can take
into account other factors such as the
environment provided for its benefit or
to its detriment. But, essentially, the
basic idea is present in the older model.

Another area of interest to computer
engineers and one which we find in liv-
ing organisms is the so-called “property
filters.” We have such filters—our eves
see only light, our ears hear only sound
and these two categories are separate.
The eve also separates blues and reds
and vellows and other colors and passes
this information along to the brain. Here,

(Continued on page 89)
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nerve-cell functions. Basic cireuit is a Schmitt trigger (V|
stage direct-coupled amplifier (Vi and V..

Fig. 8. Early model of ‘conditioned reflex,’

and Vi) and a two-
Multiple inputs provide for ‘“‘summation.’”

a circuit which can “learn” responses

to two overlapping stimuli. Designed by Grey Walter, this circuit was part of one
of his ‘“‘turtles,” which could find a wall outlet and recharge its own batteries.
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PARALLEL-LINE
IMPEDANGE
NOMOGRAM

By JIM KYLE

Here is a simple-to-use design chart that can be employed

by industrial technicians, amateur radio operators, and

engineers who must construct impedance-matching stubs.

INDUSTR[AL technicians, ham oper-
ators, and electronics  engineers
frequently find it necessary to determine
the impedance of a parallel-wire rf,
transmission line, especially in the con-
struction of impvduncc-nmtching trans-
formers or of u.h.f. resonant circuits.

While this impedance can casily be
calculated by a simple equation, the
equation requires that vou know the
value of a logarithm—and log tables
aren’t standard equipment on maost
benehes.

The accompanying nomogram  will
provide the answer for any air-dielectric
parallel-wire line having conductors be-
tween .05 inch and 1 inch in diameter,
spaced  from onc inch to 20 inches
center-to-center. In addition, it allows
you to pick the spacing necessary to
build a line of any specified impedance,
or to choovse conductor diameter.

To use the chart, simply draw a
straight line through the two known
quantitics and read the third quantity
at the point where the line intersects its
scale.

Example of Use

For example, suppose we have an
air-dielectric parallel-wire line made up
of 4-inch tubing spaced 2% inches center-
to-center. Drawing a line from 2% inches
on the “spacing” scale to % inch on the
“diameter” scale, we find that it crosses
the “Z:” scale just below the 360 grada-
tion. The impedance, then, of the line is
approximately 359 cohins.

Had we been planning to build a 359-
ohm line section, possibly for use as
an impedance-matching transformer,
using H-inch tubing, we would have
drawn the same line—but this time we
would read the center-to-center spacing
as 2% inches, from the appropriate
seale.

February, 1962
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Computer-Simulated

Auditorium Acoustics
A meihod of simulating the acoustics of con-
cert halls and uuditoriums in an electronic
digital compuier has heen devised by a Bell
Telephone Laboratories scientist. With rhis
new lechnique, the acoustics of a propused
auditerium can be listened to and erulnuted
hefore the hall is uctwally buili. The archi.
recrizral design cun he meodified. if necessary,
and a finul plun drawn ap which will ensure
that the completed auditorium will be ucous-
tically satisfuctory. The scientist, Dr. M. R.
Schroeder, is shawn listening in an anechoic
room to music that has beert processed through
the computer programmed te simulate undi-

torinn reverberation.

A
Microelectronic Circuits

A new Texas Instruments Solid Circuit seii-
condncior network line consists of six miero-
elecironic digital circuits. each coentaining the
equiralent of seme two dozen conventional
components. The fire networks shown with the
conventional eiched card uhove are the func.
wonal equivalent of theentire assembly.

>

RECENT

DEVE

LOPMENTS

IN ELECTRONICS

Transistor ‘“Foghorn” for the Blind
4 transistor-operated “foghorn” for the blind, developed by Standard
Telephones and Cables Lul., British affiliate of 1TT, is now under-
going ieste, The blind person carries a small supersonic dug whisile.
When Mown. the whistle sound is picked up by a microphone on the
device. which then rings u hell. The Mind person can estimate his
position in relation to the known location of the device by judging
the direction und intensity of the sound of the hell. The range of the

<

device is about 60 yards,
s

CCTV Used in Banking
Nerre center for the closed-circuit television
sysiem recently installed ut the Harris Trust
and Savings Bank /n Chicago is this wnique

eight-maonitor punel on the haul’s ground floor.
Banl: guura’s ure uhble to obserre hoth persorn-
nel und customer uctivity through the eves of
twelve telerision cameras located on  four
floors and six departments of the bank. The
CCTV system wus manufactured by the Dage
Division of Thompson Ramo Woolridge.

anradiohistorv com
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4 Electrically Suspended Gyro

The round ball at the right in the photograph is the heurt of an
exotic new gvroscope under derelopment by Minneapolis-Honey
well. Made of beryllium, the ball becomes u gyro when it is sus-
pended in a vacuum electrically und spun up to high speed. llere
the ball is being measured electronically and the meter shows it
has uchieved the necessury tolerunce of hetter than fire-millionths
of an inch in sphericity. The neat step is to polish it to a shiny
surfuce finish.

Compact Computer Module p
The electronic jungle in the foreground is «
havwire-ussembled breadboard of a feur-bina-
ry computer circuii. The comnpact module be-
ing held by Bulova Research and Develop-
ment Laboratories’ engineer contains all the
resistance and capucitance elements in the
breadhoard rersion. The module is heing used

in control equipment for missiles and space
vehicles.

Do-it-yourself Electronic Oven
An electronic oven that permits cufeteria patrons to
“cook™ their own meuls in seconds with radar energy
wes intreduced recently by Rayiheon. Customers
select pre-cooked, frozen dinners frem refrigerated
display cuses and place meuls in new oren for quick
defrosting and heating. A fish fillet can he cooked
in just 60 seconds. while a 6-ounce portion of roast
beef can be heated in 30 seconds and a l-ounce
serving of meat louf can he heated in 60 scconds.
The new microwave oven sells for around $1300.

A
High-Performance Thermoelectric Material

Shown in test at RCA’s Research Center is @ new thermoelectric material
that is suid 10 produce more electricity directly from high-temperature heat
on « pructical busis than can the best previously known materials. Tests
show that a generator using a square-foot, plate-like arrangement of the
material heatred 1o 1000°C. could produce up to 10 kw. of electricity. Here
a small electric motar is being powered by ¢ 3-watt test thermocouple,
made up of two Y4 x Y4 x V4 inch elements of the new material, an alloy
of germanium and silicon, mounted in u high temperature laboratory
heater. The development was sponsored by the U.S. Navy Burean of Ships.

Febryary, 1962
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By W. A. RHEINFELDER, / Applications Engineer, Motorole Inc., Semiconductor Products Division

Three Citizens Band transmitter circuits having modulated r.f. power outputs of 25, 130, and 250
mw. are made possible by use of an inexpensive mesa transistor. Suitable modulators suggested.

equipment has become increas-

ingly popular, particularly with
regard to good quality sets. Price is of
course a factor, and hudget-priced
equipment, of necessity, had to use low-
cost transistors. Now, however, premi-
um-quality mesa transistors are avail-
able at a price that makes feasible their
incorporation in Citizens Band equip-
ment. The 2N741, for example, permits
“deluxe’ low-cost transmitters because
of its high dissipation rating and linear-
ity. This article will cover various
2N741 transmitter circuit configura-
tions, as well as the necessary modu-
lator circuits.

A number of circuit configurations
were developed and are presented here.'
In the "deluxe’” version a separate crys-
tal oscillator drives the final stage di-
rectly, using one 2N741 mesa transistor.
Considerable r.f. power with very low
envelope distortion is available. The
power drain becomes high in this con-
figuration and attention must be paid to
the power supply since the limits for
portable equipment are strict.

In a second circuit designed for lower
power, the oscillator is modulated di-
rectly because an additional final stage
is hardly justified unless very low dis-
tortion is required. In this case the first
circuit may be used at reduced power
input.

For the third circuit the power input

CITIZENS Band communications

1All CB transmitters must be crystal-controlled
according to FCC regulations. No lcense is required
if the d.c. power input into the final transistor is
100 mw. ot less. Powers up to 5 watts are possible
by obtaining an FCC license. No test is required and
only a simple form must be filled out. All frequency
adjustments must be made by licensed commercial
radio operators,
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to the modulated crystal oscillator has
heen adjusted to 100 milliwatts to meet
FCC specifications for unlicensed CB
transmitters.

""Deluxe” Transmitter

The schematic of the high-power
transmitter is shown in Fig. 1. Since the
2N741 mesa is a “hot-can’ unit with its
case internally connected to the collec-
tor, a bootstrap circuit must be used for
effective heatsinking. A bootstrap cir-
cuit generally is a circuit configuration
which operates common-collector as far
as d.c. is concerned. Of course it could
still be common-emitter or common-

base with regard to the a.c. signal.

The crystal oscillator is such a boot-
strap circuit. While the d.c. configura-
tion is common-collector, the a.c. circuit
is common-hase. Because input and out-
put are not separated as well in an os-
cillator as in an amplifier, it is difficult
to determine the commmon electrode by
inspection. However, if we redraw the
circuit it becomes obvious that we have
a common-base Colpitts oscillator with
the crystal operating in the series mode.
Figs. 2A through 2C are progressive
steps in redrawing the oscillator circuit.
In Fig. 2C the polarity of the supply
has been reversed. For the circuit to

Fig. 1. Schematic of the highest power transmitter. In this diogram os well as
in the other schematics shown, all resistors and capatcitors are as indicated on
the figures. Resistors are all h-w,, 10% types unless otherwise indicated.
Capacitors ore disc ceramics for coupling ond silver micas for the tuned cir-
cuits. Electrolylics are shown polorized. The r.f. chokes are Jeffers Electric
types or their equivalents. The inductance values are not critical and minor
variations will not affect circuit performance. The trimmers are Erie Ceromi-
cons. The modulation transformer is a Stancor TA-11, with 48-ohm center-

tapped

2n741

primary and 8-16 ohm secondary, All transistors are Motorola types.
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operate, a short-circuit must exist at
the crystal position and a capacitor may
be used instead. Therefore, the crystal
operates in the series mode.

From the foregoing, it is evident that
there is a total of 9 different configura-
tions for a typical transistor circuit—
18 if both d.c. polarities are counted.
Each of these circuits has merit for a
particular application. The circuit
chosen has the advantages of good heat-
sinking because the transistor case is
connected to the chassis. high stability
because the d.c. circuit is common-
collector, high power because the tank
circuit is connected between collector
and base rather than emitter and base,
and series-mode crystal because the
crystal is in a location where a short is
needed for operation. Series-moce oper-
ation is more stable than parallel oper-
ation. An additional advantage is that
the output is taken from a small source
resistance, resulting in stability with
load changes.

The two Colpitts capacitors that pro-
vide the feedback are used simultane-
ously to provide matching to the final
stage; a saving of several components.

N
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The crystal oscillator is also modulated
at a small percentage, as discussed in
the literature?

The final stage operates common-
collector in both a.e. and d.c. circuits.
While common-emitter a.c. operation
gives more power gain, it also involves
an interstage transformer. For linear
operation mutual-conductance coupling
is difficult to control. After a thorough
evaluation it was found that common-
collector operation has more than ample
power gain and the linearity is about
the same as a common-emitter. The cir-
cuit is greatly simplified. of course.

For matching into the antenna, a pi-
network is used for simplicity. Since all
coils used are small. commercially avail-
able 1.f. chokes. the circuit may be built
up very compactly.

The performance of the various cir-
cuits is shown in Table 1.

(A) BOOTSTRAP

Performance of “Deluxe” Circuit

As can be seen from Table 1, the cir-
cuit performance of Fig. 1 is of very
high quality, permitting full 100%
modulation at very low distortion. This
means high intelligibility and therefore
good working distance. It should be

zApplication Notes. Motorola Semiconductor Prod-
ucts Inc.. Phoenix, Ariz.; AN-106 ‘‘Description and
Alignment of 120-mc. Transmitter” and AN-114
~a\odulation of Driver Stage to Increase Power
Output of AM Transmitter.’””

February, 1962

pointed out that the circuit may be ad-
justed for more power output, but con-
trary to popular belief, this results in
greatly reduced coverage. For instance,
the average modulated power may be
made 300 milliwatts, with the demodu-
lated audio 1.1 volts at 10% distortion.
Clearly, asking for maximum power
output in an AM transmitter also yields
poor performance and coverage. All that
is obtained is high power dissipation in
the final transistor at poor coverage.
An intelligent specification would ask
for a certain demodulated audio power
at a given percentage distortion. This is
the real objective for good working dis-
tance. Nevertheless, there still abound
many specifications which ask for max-
imum power output in an AM transmit-
ter; let the reader beware. Much of the
poor performance of present-day com-
munications transmitters, as in nearly
all aireraft transmitters, can be traced
to this kind of obsolete specification. To
repeat. asking for maximum power out-
put in an AM transmitter also produces
bad coverage hecause of low audio signal
and poor intelligibility, and high dissipa-
tion in the final stage (poor efficiency).
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{B} INVERTED SUPPLY

Fig. 2. Three versions of the common-
bose fcommon-collector for d.c.} Col-
pitts oscillator configuration discussed.
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Fig. 3. The 130-mw. transmitter circuit.
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When users ask for high power output,
they generally mean great operating
distance. To get this, they must ask
instead for maximum demodulated
audio power at low distortion.

The adjustments of the circuits shown
here have been made using this latter
specification. It is found that the adjust-
ments for least distortion are consider-
ably sharper and therefore more accu-
rate than just peaking the r.f. circuits
using a power meter. Also, as just dis-
cussed, more audio power at lower dis-
tortion will be developed in a receiver if
the demodulated audio power rather
than the r.f. power is peaked.

Lower Power Transmitters

The circuit of the lower power ver-
sions of a CB transmitter is shown in
Fig. 3, with performance given in Table
1. In this circuit the oscillator is modu-
ated directly and the Colpitts capacitors
are used for feedback and matching
simultaneously. This compromise sim-
plifies the circuit greatly.

The schematic of a 100-mw.-d.c.-
power-input transmitter is shown in Fig.
4 and its performance in Table 1. The
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Fig. 4. Circuit of the 100-mw. d.c. in-
put {25-mw. average modulated r.f. power
outputl modulated oscillater transmitter.

Fig. 5. The 1-wat modulator that hos been designed for the highest power transmitter.
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bolometer.

volts under these conditions,

Characteristic Fig. 1
Average power, uvnmodvlated P, 185
Average power, modulated P 250
Peak power, modulated P, 740
Max. modulation index number 100
Envelope distortion 1.25
Demod. signal across 50 ohms 2.2
Supply voltage 13.6
Supply current | 95
Modulation power required 1000
Load seen by secondary of

modulation transformer 100

The overage power, vnmodulated, is the r.f.
modulation off. Similarly with averoge modulated power. The peak power at 100% modu-
lation is four times the vnmodulated power. All pawers are measured with a 50-ohm

The FCC specification for unlicensed CB rodic calls for 100 mw. d.c. power input to the
final stoge, not the final circuit. The total d.c. power input in the third column, for instance,
is 136 mw. with 13.6 supply veltage and 10 ma. supply current. However, the d.c. power
input into the tramsistor is only 100 mw. because the collector-emitier voltage is only 10

Fig. 3 Fig. 4 Unit
115 225 mw,
130 25 mw,
355 52 | mw

75 50 %

1.75 l 2.0 l %o

| 1.25 0.34 v.

13.6 13.6 | v.

| 65 10 ma.
300 10 mw.
200 3000 ohms

power as indicated on a bolameter with the

Table 1. Performance data for the three Citizens Band transmitters described.

demodulated audio output voltage avail-
able is roughly proportional to the d.c.
power input, although the maximum
modulation pereentage drops. Modula-
tion of more than 50% in Fig. 4 causes
severe distortion and spurious outputs;
the modulator must therefore he de-
signed to provide peak clipping at this
level. While the reach of these lower
power transmitters is, of course, not as
good as the circuit of Fig, 1, the eflici-
ency and quality compare favorably.
These cireuits are not only cheaper, hut
have the advantage of low power drain
and weight—important in portable
equipment, The saving applies to the
modulator circuit as well.

Modulator for “Deluxe” Circuit

It takes a tairly high quality audio
amplifier to match the circuit shown in
Fig. 1. This audio amplifier should have

2N1193
.05
E it 2.2k
A1 7.5K 75K =
2N193
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Fig. 6. Alternate phase inverter for
the 1-watt modulater shown in Fig. 5.

a distortion of about 1% at 1 watt and
a limited frequency response from 300
to 3000 cps for good intelligibility, In
addition, it must provide pcak elipping
which has very short attack and releasc
times to avoid overmodulation, so as
not to introduce intermodulation prod-
ucts, An amplifier with thcse specifica-
tions is shown in Fig, 5, Its design objec-
tive is simplieity. Only one transformer
is used; the modulation transformer in
the output, This means that the circuit
may he very compaet and lightweight.,
‘The transistors used are of the low-cost
variety. The output operates push-pull

36

class B in the Darlington configuration.
The load impedance has been chosen to
provide clean clipping at 1 watt by bot-
toming. Since very small resistances are
involved, this action is nearly instan-
tancous and provides precise clipping
without parasitics.

To drive this push-pull output circuit
various input configurations were tried,
using not more than two additional tran-
sistors. The first circuit used a regular
amplifier stage followed by a phase
splitter. It was found that a phase split-
ter does not provide enough signal to
drive the push-pull output stage.

An emitter-coupled phase inverter is
shown in Fig. 6. The performance is
better than that of the phase splitter at
the output voeltages required, but mar-
ginal because of the high inherent loss
in the unbypassed emitter resistance.

In the final ecircuit a modified form of
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3 | 1-WATT MODULATOR
1o} -
g 1 |
z | I |
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.20 Ll1iil 1
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FREGUENCY (CPS)
Fig. 7. Power response of 1-w, modulator.
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Fig. 8, Distortion and current drain of
the modulation circvit shown in Fig. 5.
Fig. 9, Complete schemati¢c diagram of
100-mw. modulator with 1.5 % distortion.
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the self-balanced paraphase inverter
was used. This circuit is capable of de-
livering the required output signal at
low distortion and the degree of balance
is high.

The performance of the complete
circuit shown in Fig. 5 is given in Figs.
7 and 8. The rise in distortion at low
levels (crossover distortion) is unimpor-
tant in a modulator in even a deluxe-
quality transmitter because modulation
is kept near 60% average. This is pos-
sible because of the precise peak clip-
ping action incorporated in the modu-
lator. The response was limited by the
coupling capacitor following the first
stage and the shunt capacitor across the
output transformer. The circuit may at
first seem unduly complex but it should
be noted that it uses only one transform-
cr {the largest component}, two low-
cost power (ransistors, and four low-
cost GPA transistors.

Low-Power Modulator

A typical circuit for a low-power
modulator is shown in Fig. 9. This par-
ticular circuit uses low-cost GPA
Motorola 2N1193 transistors and the
power output is 100 milliwatts at 1.5%
distortion. Again, peak clipping may be
used by proper adjustment of the effec-
tive load resistance. It is also possible to
use a zener diode of proper voltage
across the primary of the transformer,
For higher power output a power tran-
sistorr must be used in the output. This
circuit is shown merely to indicate the
performance  possible  with  low-cost
transistors in a single-ended design, A
push-pull version is hardly justified for
a low-power, low-cost CB transmitter,

Alignment Procedures

The cireuits as shown in the various
diagrams have been designed to provide
minimum distortion. In the final adjust-
ment all that is required for satisfactory
performance is the proper peaking of the
variable trimmer capacitors to provide
optimum coverage,

While the ultimate in alignment can
be achieved only through the use of
laboratory instruments, such as a dis-
tortion analvzer and bolometer, excel-
lent results can be achieved simply by
monitoring the transmitter output with
2 CB receiver. To do this, merely adjust
the trimmer capacitors, one at a time,
for maximum recciver volume. It may
be necessary to repeat the adjustments
several times in order to achicve best
results.

Summary

The circuits described here show the
range of CB transmitters possibie with
the 2N741 transistor, The three config-
urations cover types from a high-qual-
ity, high-power “deluxe” transmitter to
a simpler 100-mw, class D version re-
quiring no license. These circuits [ea-
ture low distortion at high modulation
percentages and demonstrate the
2N741's flexibility.

In line with the low-ecost theme, the
2N176 power transistors and the 2N1193
aeneral-purpose audio transistors are
also inexpensively priced. A
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DIRECTORY OF

FM-Multiplex Stereo Adapters

By MILTON S. SNITZER / Technical Editor, ELECTRONICS WORLD

Many FM tuners will need some type of adapter in order to pick up the new
stereo broadcasts. Here is complete information on available products.

INCE last June, when the FCC
officially sanctioned the present

svstem of FM stereo nsing the
multiplex technique, there has been a
slow but steady increase in the new
service, Almost immediately after the
June okayv, hi-fi component manufactur-
ers had adapters ready for the market
or being developed in their laboratories
for carly appearance.

A few stations, notably those tied in
with Zenith and G-I, the developers of
the approved FM stereo system. started
sterco programming innnediately. With-
in a mere four months, some FM stereo
wis being broadeast by no less than 20
stations. Sneh areas as those around New
York City, Los Angeles, Chicago, Phila-
adelphia, Detroit, Boston, San Francisco,
Houston, Scattle, Cincinnati, Dallas, Al-
bany, Colnmbus, and Spartanbure, S, C.
had 1M stereo, and this coverage is in-
creasing every month,

In the New York City area alone, the
giunt New York Times “good-music” sta-
tion, WOXR-FN is now broadeasting
208 hours of M stereo a week: 1-kilo-
watter WDHA-FM (Dover. N.J.) is on
for their full 17-hour /day broadeasting
schedule with sterco, and 1-kilowatter
WLIR-FM (Garden City, N.Y.) is trans-
mitting 34 hours of sterco a week, Re-
cently, another station in New York
City, WTFM, went into operation with
its entire 24-honr-a-day  schedule  de-
voted to FM sterco.

Adaptors and Tuners

For those without FM receiving
cquipment who want to pick up FAI
stereo, the best bet is to obtain a tiner
or receiver with built-in facilities for the
new multiplex system, Others who al-

Altec 359A

& = g¥
o, i

February, 1962

ready have FM tuners must obtain
adapters for use with their tuners.

Reeent model tuners that were de-
signed with sterco in mind shonld do a
good job with an adapter. Such tuners
can be recognized by the presence of a
“multiplex ontput” jack on their chassis.
This jack makes connection to the de-
tector outpat of the tuner, but ahead of
the de-emphasis network. The network
must be bypassed, otherwise it will at-
tenmate the frequencies above the main
sterco channel to such an extent that
there will be vo L R “difference” sig-
nal. Snitable tuncers must also have a
broad enough passhand so that the dif-
ference signal is detected. In addition,
the tuner must have a good lincar phase
response over its passhand so that phase
distortion will not degrade sterco sep-
aration. Finally, the output cirenit of the
tuner should have a fairly low impedance
so that connecting eable capacitance will
not roll-off the high-frequencey difference
signal.

These requirements are strict enough
to prechide the use of many carly FM
tuners with sterco adapters. Sueh tuners
sometimes sacrifice bandwidth for sen-
sitivity and they have no provision for
a “multiplex output.” Henee, it would
not make too much sense to convert

——y

Automatic MD-80

Bell MXA-1

these carly FM tuners to stereo.
Types of Cirenits

There are several basic types of cir-
cuits used in FM sterco adapters, We
have referred to these in our table ag
(1) matrixing type, (2) switching type,
(3) encelope-detection type, and (4)
a combination of two of the preceding
types. A recent article, “Sterco FM Mul-
tiplex Detection Methods™ by Norman

General Electric MA-2G

H. Crowhmest in last month’s issue, de-
scribed these cirenits and covered their
operating principles in far more detail
than we have room for here, This article
also showed how the composite FM
signal could he analyzed in either one
of two wavs: (1) as a sum signal on the
main channel and a difference signal
amplitnde-modulating a 38-ke. sup-
pressed subearrier, or; (2) as a left-only
and a right-only signal alternately sam-
pled or switched at the rate of 38 ke.
The matrixing cirenit is based on the
first method of avalyzing the signal,
while the switching and envelope-detec-
tion cirenits are based on the second.,

Matrixing type. Most of the carly hi-fi
component adapters used a matrixing-
type cirenit, This was the cirenit pro-
posed, among others, by Murray Croshy,
wha did nmch of the development work
on a type of FM stereo svstem which

37


www.americanradiohistory.com
www.americanradiohistory.com

2l

ing controls,

1o, O AR T lIIllllhIIIIIllIlilllﬂlﬂllIliIiillIlllIIlIlIIlIlIIIilI1IH[IIKIIIIHIIIIIIIIIIIllIlIlI|lIIIIlIIH!EIlIIII!Ilﬂlllllllllllilllnmlilll!iimllllllil.lllIilIlh.lll..l!l..hiug

ADAPTERS DESIGNED FOR SPECIFIC FM TUNERS

These adapters will moich the indicated tuners, manufactured by the same company.
Unless otherwise stated, the adapters will fit inside the tuner and there are no operat-

NAME ADAPTER MODEL | TUNER MODEL
= Bell MXA-1 All models in present stereo
= component line
; Crosby MX-80 | R-80
= Dynaco FMX-3 | FM-1
Z General Electric | MA-2G FA-12 to FA-17!
= Harman-Kardon MX500%. 3 F-500, ST-350, ST-360, ST-360A
= MX6003 ¢ TA-224, TA-230, TA-260
= Citation MAZ 3.5 Citation IIl
Knight-Kit KS-118 All deluxe models
Sherwood A3MX? §-2200, S-3000 I

circuit boord.

i TGS I T ot G T

ER

liad the sympathy and support of many
in the hi-i component field. Adapters
using the matrix circuit employ a low-
pass filter to recover the 50-15,000 cps
main-channel LR sum signal, and a
bandpass filter to recover the 23-33 ke.
subcarrier-channel L—R difference sig-
nal sidebands. After restoration of the
38-ke subcarrier, suppressed at  the
transmitter, the detected difference sig-
nal is combined with the sum signal in
a matrixing network. This network adds
the two signals to produce a left-only
output, and subtracts the two signals to
produce a right-only output. These out-
puts are then de-emphasized and ap-
plicd to the stereo amplifier and speak-
ers.

Advantages of this circuit are its fa-

Electronics World

a8

1. Moy have to be externally mounled; 2. Plug-in type; 3. For conlrols, see other lable; 4.
Snop-on type; 5. Control protrudes through opening in tuner panel; 6. Built on printed-

0 0 A A A O A AR =

miliarity to many circuit designers and
its flexibility, which permits exact ad-
justment of sum and difference signals
to be made. However, a disadvantage
is that it is impossible to design simple
filter circuits to be phase-linear over
their entire operating frequency range.
If there is phase distortion here, then
there will be a loss of separation.
Switching and encelope-detection
types. In the switching-type circuit, nei-
ther filter circuits nor matrixing circuits
are used. Instead the entire composite
signal is converted directly to left-only
and right-only outputs by means of a
time-division multiplex technique. In
adapters using switching-tvpe (some-
times called “time-division”) circuits,
two detectors are alternately switched

COVER STORY

HIS month's cover shows o number of
representative FM.-multiplex stereo

adapters. The units shown are the follow-

ing:

. Paco MX-100

. Harman-Kardon MX700

. Bogen PX60

. Realistic MPX-215

. Eico MX-99

. Lafayette 17-200

. Fisher MPX-100

. Sherwood $3IMX

. Pilet 200

. Heath AC-11

. Scott 335

. Crosby MX-101

. Knight KN-MX

{Cover photogroph: Bob Lloeb)
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on and off at the 38-kc subcarrier rate.
Special beam-deflection tubes (such as
the BARS, developed for use as a syn-
chronous detector in color TV sets) or
diode bridges may be switched in this
manner,

The third type of circuit uses envel-
ope detection. Here again filters and
matrix networks are not used. The ar-
rangement may be considered to be a
type of switching circuit in which first
one and then a sccond diode are
switched on. In this circuit, the subcar-
rier is added to the composite signal
in such a way that the upper edge of
the signal envelope is the left waveform
and the lower edge is the right, or tice
cersa. Then the top and bottom of the
envelope are detected separately, and
the result is a left-only and a right-only
signal in the output.

The switching and envelope-detector
circenits, without filters and matrixing,
are much simpler than the matrix-type
arrangement. However, this simplicity
may be misleading, For example, it is
important that the switching waveform
and the detector characteristics be care-
fully controlled in order that the left and
right signals have exactly the proper
amplitudes and there be no loss of sep-
aration. Sometimes this cannot be done
readily, so some matrixing is used in
order to restore the proper balanee of
left and right signals.

Combination type. In this type of
arrangement, @ matrixing circuit is used
to add a small amount of the L +R sum
signal to the switching or envelope-de-
tector circuit. This requires the use of
a low-pass filter to scparate out the sum
signal. This type of circuit has some of
the characteristics of the two basic types
of which it is made np.

As to which of the circuits is best, it
is still too early to say. We haven't been
testing any multiplex adapters yet be-
cause of the shortage and high cost of
multiplex test equipment. However, we
feel that it is not the specific type of
cireuit used that is so important as the
knowledge and care that goes into the
specific design that counts, 1t is possible
to have a very well-designed matrix-type
adapter just as it is possible to have a
poorly designed one. Likewise, switch-
ing circuits may be well designed or they
mayv be poorly designed. Remember, too,
that manufacturers must always design
their produets with a given selling price
in mind, and this frequently determines
the quality that can be put into any
product. Our feeling right now is that
there is no such thing as a “best” cireuit
and that anv of the tvpes mentioned,
if well designed, should be able to do
its joh.

Problems and Solutions

Regardless of which circuit is nsed,
(Continued on page 68)
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Llstlng of FM-MuIti

Name

plex Stereo Adapters

OPERATING CONTROLS:

A.

or out); C, *‘Separation*’; D.
“Normal FM''; “FM Stereo, SCA Filter Out'';
in'"); F. “Volume Control''; G, Selector Switch ('On-OFff,”* *'FM,"" *‘Stereo,”
““MPX Mono,” for checking purposes);

off'’;

“On-0ff"" power switch; B,

FOOTNOTE REFERENCES:

* Includes rectifierls);

February, 1962

“Neormal” & “Main Channel” l(adapter in
“Noise Filter" on-off; E. Selector Switch {*'On-
“‘FM Stereo, SCA Filter

H. Selector Switch (*'On-Off,”

1 Recommended for use only with
manufacturer's own tuners; 2 Includes triple-function Com-
pactron tube; 3 Relay-type automatic switching from mono to
stereo; 4 Additional charge for cabinet; 5 Envelope detection

Filter Jn,"
‘*Stereo,"” ‘‘Sub-Channel™); M.

“Tuner,'” “‘Stereo-Monc Automatic,” “Stereo Manual); |.
(" On-Off"' &

‘Volume'');

www americanradiohistorv com

**Balance”

Q| =
o -
5 sl R
. = = = E o = > = -
o () o S |48 T m xz = =
= -— = - g I S 0 = '~ i
= @ & — w5 2% ®2 o 2 = o
4 @® 0 e |og |2 o Pt x5 = oS @
2 = | s |sE|28| &5 N e B a8 £
= = @ | = 28 HE ! oo w= = x o a
600 Matrixing | No 3 2 No C | Ex3x6 | No  Wwired $39.95
811 Matrixing | Yes' | 0% | 2 | No | € | 35x5%xel | Yes  Wired $39.95
650 Matrixing | Yes 3 3* | No C x8x Yes  Wired $4d 95
3594 Combination® | Yes | 4 2" | Yes | BCF | 5/,x5/,x9/, | Yes  Wired i 589 50
MD-80 Env.Det. | Yes' | 0" | 4 | No M 6%x2%x4% | Yes Wired | $49.95 (approx)
| MXA-1' Switching | No 12 2 ‘ No 1 — 2% 127 4); No Wired $39.95
| w2 Switching | Yes | 22 | 2 | No R Siaaxa% | Yes wied | §5935
| PX60 Matriting | Yes | 4° | 1 ' No | ABcC | & Vxd;x9 Yes  Wired $69.50
MX-101 Matrmnz Yes | 4~ 2 | No ABC 5% x ,xB Yes Wired $69.95
MX-80° Matrixing No | 3 l 2 | Neo ’ — | 4‘/,x4/x6 Yes  Wired $49.95
1 P-400 Matrixing | Yes | 3° | 2 No ‘ ABC 9/ x4 x 3% Yes  Wired | $57.95
FMX3 | Switching | No | 2 | 4 1Nn C— | axaxs Mo Kt | 32985
MX99 | Combination’ | Yes | 6° | 6 | Yes ( ABC 6 ‘xroxs!ﬁ | Yes  Ki/Wired  $39.95/$64.95
| mPx-100° Switching | Yes | 5 | 10" | Yes | DM x4/.x12 | Yes  wired | ~ $89.50°
| MA-26" Combination® | Yes | 2 | 3° | No . : mxaxm | Mo wired | $39.95
| MX500 Matrixing | No 2 2 N 0 8/,13'2)( U No  Wired $39.95
MX600' Matrixing No 2 2 No D x33;,x2 No Wired $49.95
| MX700 Matrixing Yes | 3* | 2 ABD 314:8 Yes  Wired $59.95
 Citation MA' | Env.Det. | No | 3 | 2 | Mo E  4x3%x3 No  Wired $79.95
— - o e I R — e e e
AC-11 Matrixing | Yes | 3 | 3 | No | AL | 35x®4x® | Yes Kit/Wired | $32.50/$56.25
MX-3 | Switching | Yes ] 14 [N | 1 | syxsxi0y No  Wired | $7950
KD-1 Matrixing | Yes | 4° | 1 | Yes | BDFE | Vaxaux1% | Yes Wired | $49.95
KNMX | Combination | Yes | 2 | 1° | Ko | AC | Sx@xT | e wied | 54450
T xs10 Matrixing Yes 3 N | — mgxanxay | Yes Kt © $19.95
KS-11' Matrixing ve § = ’ No — | 6x2x3 | No kit $17.95
LT200 | Combination® | Yes | 4* | 2 | Yes ' AB | 5%, x4%x 11 | Yes Wired , $5450
MX-100 Matrixing | Yes | 4* | 2 | No | ACD) [ 9x4x8Y | Yes Klt/ered $49.95/$69.95
200° Switching | Yes | 4* | 9 | Yes | — | 14x5x3 Yes  Wired 150 R
100 Swm:hmg | Yes ’ 3 9 No B 1 12x5x3 Yes  Wired $49.50
MPX215 Matrixing Yes 3 2* | No cL | 612x6Y2x8'2 Yes  Kit/Wired $29 95/53995
MPX-230 | Switching | Yes | 1 1* | No A 4x3x5 Yes  Kit i $19
335 | Switching | Yes | 5| @ J Yes | BOFK | B4 xd%x13% | Yes  Wired | $99.95¢
SIMX Switching | Yes | 3 | 5° | No | ABCF | 5% x4x10% Yes  Wired l $69.50°
| A3MX' | Switching | No ] 2 | 4 No o 22x34x84 | No  Wwired $49.50
|MPX-2/MX-4TT | Env.Det. | Yes | 0 | 2° | No — | 3x1%x5 | No wired | $39.95

Single Control
J. Selector Switch (“*Mono,” *‘Stereo Mex.,”
“Stereo Dimension'’); K. Selector Switch {“On-Off,"” “Mono,"" “‘Stereo with
*Stereo with Filter Out'’); L, Selector Switch ("'On-OFff,"" “FM,"”
and "*Input Sensitivity.”

and matrixing; & Switching and motrixing; 7 Diode-type avto-
matic switching from mono to stereo with remote stereoc-indi-
cotor Jamp; 8 Seven transistors are used; 9 BaHery operated;
10 Four transistors are used; 11 Six tronsistors are used,
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A MINIATURE,
TRANSISTORIZED
0SCILLOSCOPE

By THOMAS J. BARMORE

COMMONLY used instrument
A today, the versatile oscilloscope
has been extended to many
functions beside that of merely examin-
ing waveforms. Considering its poten-
tial, it would be handy to carry one
wherever testing may be needed. Un-
fortunately, size, weight, and the need
for line voltage have limited use to the
fixed test bench.

The scope described here is the au-
thor’s answer to the problem. About the
size of two boxes of kitchen matches,
using transistors and self-powered by
batteries, it is lightweight and fully
portable. Operating controls (Fig. 1)
as well as size have been cut to a mini-
mum. Vertical gain (R:«) and horizontal
frequency (S: Ru) are adjusted at the
front; brightness and focus at the rear.
Sweep width and centering are fixed
without controls. Synchronization is

PLASTIC
INSULATOR

Fig. 1. Greatest
power pack, its

w1

dimension of the handy unit complete with
depth, is less than the width of this page.

Fig. 2. Shown out of its housing, the complete scope chassis is
lying on one side, with its front facing left. Note the mouni-
ing and spacing of the two chossis boards and the shield.

Look at this
you let its si

H.V. BOARD

portable’s specifications before
ze, weight, cost, and operation

from self-contained, low voltage deceive you.

also automatic, without external con-
trol. The instrument obviously falls
short of deluxe laboratory instruments,
but it meets or exceeds the modest
capabilities one might expect in a carry-
about unit.

Vertical-channel response is only 1 db
down from 10 cps to 1 mc., 3 db down
from 5 cps to 1.5 me. (See Fig. 5.)
Sensitivity is excellent (.004 volt r.m.s./
inch at 1 kec.); input impedance is 1
megohm at 1 ke.; and rise time is .25
microsecond. Sweep frequency, pro-
vided in six overlapping, switched steps
and a vernier control, ranges from 5 cps
to 50 ke. The 1%-inch scope tube is a
913 or equivalent. A 45-volt battery and
4 flashlight cells provide the necessary
power.

Of the problems involved, an impor-
tant one was the requirement of most
CR tubes for a higher deflection po-

tential than can be obtained reasonably
with transistors. This was solved by
substantially lowering accelerating
voltage. Satisfactorily bright traces
were nevertheless obtained, and deflec-
tion sensitivity went up significantly.
For the rest, nine transistors, not
expensive, are used in conventional con-
figurations. See Fig. 4.

Vertical Amplifier

Vertical-input stage V, uses a 2N170
as an emitter-follower to keep input
impedance reasonably high; the latter
ranges from 1 megohm at 20 cps to
50,000 ohms at 100 ke. V, output, de-
veloped across R, is coupled through
C. to driver V: whose base bias is fur-
nished by R.. High-frequency compen-
sation is obtained by bypassing R; with
a smaller capacitor (C:) than is nor-
mally used. This capacitor's reactance,

FRONT OF SCOPE
SHOWN

ALL POINTS MARKED "a5"
DENOTES POINTS TO WHICH

~9— MOUNTING HOLES——»

O?‘Lr ol
-45V.D.C. ARE SUPPLIED e,
s T o @

O s o
O
o © Cz\r‘
0% X,
== 2 3 MOUNTING HOLE A
Vo oV, CQX‘ t FOR 913 SOCKET o
& \ .{
N\ Ve
SIDE FACING = AN

Le ]
Ros %
(]

v "
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Fig. 3. Two chassis boards, drawn to scale here, contain most of the circuitry.
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hizh at low frequencies, becomes a few
nhms at higher frequencies, permitting
stage gain to increase. V: output is de-
velopeid across vertical-gain control R..,
from which signal is tapped off and
applied through C. to the vertical-out-
put stage.

Output stage V. is operated like its
preceding driver. A synchronization sig-
nal, developed across Rs is applied to
the horizontal oscillator. Two de-
coupling networks (R.-C. and R.-C.)
serve to isolate the driver and output
stages from other circuits.

Horizontal Circvits

The horizontal oscillator (V, and V)
is a multivibrator, with R, R, and C
furnishing the operational mode for the
generated pulse. The time constant is
varied by the resistors R.: and R, in
conjunction with capacitors C.. through
Cw, which form the integrated, saw-
tooth waveforms. Synchronization is
furnished by applying a signal from V.,
as already noted, to the base of V.
through the network consisting of R,
and Cw. Co and R, form a decoupling

[+1:]

=1
12: - - .
0 0o e e 100KC ™e
FREQUENCY-CPS

Fig. 5. Response of the vertical channel.

network to isolate the oscillator from
other circuits. Oscillator output from
Vs is coupled through R,; and C.:: to the
base of V..

Since impedance of the oscillator out-
put is relatively high, the first stage in
the horizontal amplifier, V,, is a 2N170
employed in a grounded-collector con-
figuration to give the necessary high
input impedance. The signal, developed
with unity gain across R., is coupled
through C: to driver V..

The driver and succeeding horizontal-
output stage, Vi, are conventional, Base
bias is furnished respectively by R.. and
Rw. V. output is then coupled to the
horizontal deflection plate through C.a.

Nole that gain of the horizontal am-
plifier is set to maximum by adjustment
of the value of R.:. No gain control is
used because output voltage of the am-
plifier must be as high as possible in
order that horizontal sweep will be of
sufficient amplitude.

The Power Supplies

The high-voltage supply uses a 2N107,
V., as a Hartley oscillator, whose tuned
circuit is made up of T, and C... Qutput
voltage is controlled by the feedback
loop consisting of R~ and C:. The T,
secondary feeds a voltage doubler that
includes rectifiers SR, and SR. in con-
Junction with capacitors C.: through Cx
and resistor R... The transformer is nor-
mally a line-to-grid audio unit, a UTC
“Quncer.” This little supply develops
about 300 to 400 volts d.c. at 100 micro-
amperes, which is sufficient for good
trace brightness.

High voltage is then distributed
through a divider network consisting of
resistors R, through Rxs. Two of these
are controls: R: for intensity and R..

(Continned on page 72)

Fig. 4. The small CRT, two semiconductor rectifiers, nine common transistors, and a miniature transformer are the major components.
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—= 5 ar Qs = C:—-22 pf., 200 v. cqpacitor
R, Roy:o Re— 100,000 okm, V3 w. res. R R R 2.2 megohm, \Vy w. res. C:es, Co—-0F pf., 600 p, copacitor
R: Roso Roc—47.000 okm, V3 w, res. R:, R:s, Riso Ris—1 megohm, V3 w. res. C:—03 pf.. 800 v. caparitor
R, Ri—100 ohm, V3 w, res, Ro— 10,000 okm linear taper pot. Crsy Cioo Cor—.005 uf.. 400 p, capacitor
Ri——330,000 ohm, V3 w. res, Cu. C:—20 uf.. 25 v. elec. capacitor T —Line-to-grid trans. pri: 56.500 vhms, sec:

Re, Rry Ris—100000 0hm. V3 . res.
R~—560) ahm, V) w. res.
Ry—150,000 ohm, V3 w. res.
R10—22,000 ohm, V3 w. res.
Ri-—82,000 akm, V3 w. res.

R 1e— 150,000 ohm, 1} w. res.
Ri—10 megohm, V3 w, res.
Ryu—10 megohkm pot.

R 1s—6800 ahm, Y . res.
R1—56,000 ohm, V3 o, res. (see text)
R1—8200 ohm, V3 w. res.
R:o—820,000 ehm, V; w. res.
R2—18,000 ohm, V3 w. res.
R:r—820 ohm, V3 w. res.
Ru—200,000 okm linear taper pot.
Res—470,000 ohm, 13 w. res.
R:e—500,000 ohm linear taper pot.
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Cr—75 pf., 25 v. elec. capacitar
Cr—.002 pf.. 200 v. capaciter

Cs, Coo—. 005 uf., 200 v, capacitor
Co—.01 uf., 400 v. capacitor

C:y C:o—5 uf., 25 v. elec. capacitor
Co— 10 pf., 50 v, elec. capacitor
Cy—35 pf., 50 v. elec. capacitor
Cis, C1o—500 puf., 200 v_ capacitor
Ci—20 puf., 200 v. capacitor
Ci—.02 uf.. 200 v, capacitar
C.—1 pf.. 25 v. elec. capacitor
Cu, Cov—.1 pf., 200 v. capacitor
Cius— 01 pf., 200 v, capacitor

Cis C:i—03 ul., 200 v, capacitar
Ci—100 puf.. 200 v, capacitor
C.:—20 uf., 25 v. elec. capacitar
Cor—.d puf.. 400 v, capacitar

www americanradiohistorv com

SO.000 ohms (UTC 0-2 “luncer’)

Sr—D.p.s.t. togele switch

S—6-pos. non-shorting rofary switch

SR: SR—Silicon rectifier, 600 p.i.v. {Sarkes
Tarzian F-6 or equiv.)

Bi—45-volt battery ( Burgess X X3 or vquiv.)

B:—Four size D" flashlight cells

J—BNC panel counector (Type U(G-262/17)

Vie Vi—"n-p-u"" transistor (G-E 2N170)

Vi Vi—"p-n-p" transistor (Sylvania 2N247)

Vio Vo Vo—“p-m-p'" transistor (Raytheos
CK722).

Vi Vo—""pn-p” transistor (G-E 2NI07)

Vie—913 cathode-ray tube (or equiv. lf un.
available, the electirically similar 2API can
be used with minor changes in a somewhat
larger housing,)

41


www.americanradiohistory.com
www.americanradiohistory.com

Do educational gaps limit your career growth in
electronics? There are ways around the roadblock.

S RECENTLY as ten years ago,
A most technicians in the elec-
tronics industry were engaged
in servicing radio and TV receivers. The
rapid growth of our industry has, since
then, produced a wide range of special-
ties and with it a demand for technicians
who are specialists. As soon as most of
the “old timers” had advanced from
radio servicing to TV, they found that
the electronics industry had grown ad-
ditional branches. Jobs opened up in
industrial electronic controls, comput-
ers. medical electronics, communica-
tions, and other, even more specialized
fields. These jobs promise not only good
wages but also advancement as the
fields themselves grow. Many of today's
apprentice technicians may be tomor-
row’s managers.

Technicians who consider themselves
“lost” in a particular job often ask what
they can do. More money, as well as
more interesting work, and a chance for
advancement are usually the main aims.
Most of these men are not prepared to
go through four years of college, with
its attendant expense. Evening classes
are not available everywhere and, in
any event, eight years is a long time.
By understanding the fundamentals of
radio and TV. these men have shown
above-average intelligence. It would be
a waste not to use this ‘know-how.”

This article deals with the problems
of the technician who already has a
foothold in the electronics industry and
who wants to advance himself. In an
industry that depends so much on tech-
nical innovation, the one sure road to
advancement is expanding technical
knowledge. Such knowledge is urgently
needed in every branch of electronics:
many employers go to great lengths to
obtain qualified personnel. In addition

ADVANCE
TRAINING:&

to on-the-job training, many companies
sponsor evening classes and even pay
tuition for attendance at technical
schools. Recognizing the need for spe-
cialized technical training, most of the
established schools now offer advanced
courses in particular branches of elec-
tronics for students already familiar
with the fundamentals. Before describ-
ing the training available, we want to
dispose of the most frequently asked
question.

Who Needs a Degree?

This elusive question concerns the
prerequisite of a college degree in vari-
ous branches and job levels of the elec-
tronics industry. We know of companies
whose chief engineers have no degrees,
but who won't classify anyone new at
the engineering level unless a college
degree has been obtained. Conversely
some companies publicize the fact that
their customer service engineers do not
usually have college degrees. Because of
these variations within the industry and
even within individual companies, it is
difficult to draw a hard and fast rule.
It is, however, safe to say that for design
engineering work degrees are generally
required. Personnel lacking college de-
grees are classified as technicians or en-
gineering aides in research, develop-
ment, and design groups.

In the areas of production engineer-
ing, quality control, standards labora-
tories, test engineering, field service,
installation, and engineering sales, the
line between the degree holder and the
technically competent technician is in-
distinct. Anyone having sufficient tech-
nical knowledge and the particular
personal abilities required for the job

iy
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can enter these areas of electronics
without a degree.

We know many sales engineers, man-
ufacturers’ representatives, and parts
salesmen whose technical backgrounds
consist of some years as ham operators.
The same applies to electronics buyers
employed by all the large companies.
These men combine a basic technical
knowledge with an understanding of
business.

When we consider other non-degree
fields, however, fundamental electronics
knowledge is no longer sufficient. A field
service engineer on digital computers
must know more than basic radio theory.
He must be proficient in digital tech-
niques, have an understanding of alge-
bra, know binary notation, and be fa-
miliar with computer logic.

Similarly, the man servicing indus-
trial electronic controls will find himself
lost unless he knows basic servo theory,
feedback principles, and is familiar with
production processes. For servicing
radar equipment, one must know the
fundamentals of radar, pulse circuitry.
and microwaves. In short, the funda-
mentals of electronics must be imple-
mented by specialized, advanced tech-
nical training. Not only is this necessary
for field engineering but it is often
required for production and test engi-
neering and many other engineering ac-
tivities that are not directly concerned
with the original design. In most civil-
service positions practical experience,
trade-school training, and the passing
of an examination can be substituted
for a college degree,

To sum up, a college degree is re-
quired principally in design and develop-
ment laboratories but is not required
for a number of other positions that
carry the word “engineer” in the title.
Technical training, in addition to the
fundamentals, is a necessity for many
engineering jobs, especially those in-
volving actual work on electronic equip-
ment

What Kind of Training?

Having mastered the fundamentals of
radio and TV, the technician often feels
he has gone as far as he can without
entering the esoteric realms of “higher

15' math” and similar forbidding subjects.
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It is true that something more complex
than arithmetic is required, but the
amount of “higher math” and its diffi-
culty is grossly overestimated. Anyone
who can understand the principles of
radio transmission and reception, the
synchronization of television signals.
and the conversion of electrical energy
into sound has already taken the funcda-
mental step of grasping something ab-
stract, something that can be explained
logically but cannot be seen, felt. heard,
or smelled. Advanced technical courses.
based . on such abstract knowledge.
merely add a little more to it. Once 2
person has understood the principles of
electronics, their particular applications
to computers, industrial controls, com-
munications. and other specialties are
not nearly as hard to Jearn.

Before describing some of the ma-
terial that will be taken up in these
advanced courses, we want to assure
the student that the hardest part of the
studying is behind him once he has
grasped the fundamentals. Studying
techniques are already established in his
mind; he already knows much of the
terminology; and he already has dem-
onstrated above-average intclligence.
There is no reason to be afraid of any
subject, no matter how difficult or for-
bidding it may seem at first. Just re-
member how complex the circuits of a
TV receiver appeared the first time you
saw them

Tyvpical of the courses running two to
three vears at many technical institutes
is the “Advanced Electronic Technol-
ogy” course at RCA Institutes. Mathe-
matics up to and including calculus is
taught and courses are offered in tech-
nical writing. as well as in such subjects
as electro-acousties, pulse circuits, mi-
crowaves, analog computers, digital
circuits, and transistors The student
has a choice of specializing in one of
several fields such as industrial elec-
tronies, communications, and com-
puters with heavy course concentration
in the field of his choice.

At Capitol Radio Engineering Insti-
tute and Milwaikee School of Engineer-
ing, the curriculum for an associate de-
gree also goes up to calculus and in-
cludes options in such major fields as
control systems and communications.
All of these study programs contain
college-level physics, some English, in-
cluding technical writing and the prep-
aration of reports, and appropriate
electronies lab courses. While some
hasic knowledge of radio and TV is help-
ful, only a high-school level education is
prerequisite since electronics funda-
mentals are offered to those who have
not yet had them. These extensive pro-
grams. given in residence schools, are
not usually available as home-study pro-
grams.

Typical of the latter are courses avail-
able from CREI in specialized comnmu-
nications technology. in aeronautical
and navigational technology, in servo
mechanisms and computers, and one in
automation and industrial electronics.
These courses, which consist of from 15
to 86 separate lessons, are available in
a variely of combinations. The Cleve-
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Advanced technology students practice
spectrometer measurement technigues in
the laboratory of a resident school.

land Institute of Electronics offers a sec-
tion in applicd clectronics that teaches
such varied subjects as radar, digital
and analog components, automation,
radio telemetry, and aviation elec-
tronics. The curricula of technical insti-
tutes and schools offering electronics
courses allow the student to choose the
particular training suited 1o his purpose.
In most schools, there arc options for
the student who wants to go deeper into
mathematics and physics or to concen-
trate on English and technical writing,
or other areas. according to his desires.

Because of the number of institutions
and variety of study programs they
offer. including electives or options,
virtually anyone can tailor acdvanced
education to meet his individual require-
ments. whether he can attend a resident
school or must confine himself to home
study. A glance at Tabhle 1 will confirm
this.

Where schools call attention to spe-
cial recognition. this has been included
in the column marked “Other Informa-
tion.” “NHSC"” indicates accrecitation
by the National Home Study Council.
“ECPD” indicates recognition by the
Engineers' Council for Professional De-
velopment. The latter is an accrediting
bhody set up by the American Institute of
Electrical Engineers and other technical
and educational groups. “Accel” indi-
cates an accelerated or condensed cur-
riculum for resident students, generally
running from two to three years. Other
abbreviations are explained in the foot-
notes to the tabhle.

Most institutions offering accelerated
programs. instead of breaking the school
calendar into conventional years or se-
mesters, divide it into quarters. with the
summer recess eliminated. This makes
it possible to admit new students four
times a year. Thus a student in a hurry
would have to wait no more than three
months. at worst. to get started. Since
most schools. whether resident or cor-
respondence. require a high-school di-
ploma (or equivalent), no special men-
tion has been made of this point. \Where
more or less is required, this is indicated
under “Other Information.”

Many of the college-level courses that
do not lead to a degree or lead top an
“associate” degree have nevertheless
won wide acceptance as heing equiva-
lent to engineering degrees. Frequently
these condensed courses offer all the
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Working with actual, commercial analog

computers, students qualify for jobs

they will seek when studies are over.

After training of the type discussed, Rich-
ard Kerian become dato-processing serv-
ice engineer with Minneapolis-Honeywell.

Most courses offer extensive work in such

uvniversal circuits as those found in TV,
including the role of test instruments.

technical material that would be cov-
ered for a regular degree but eliminate
or reduce conventional requirements in
the social sciences, English, the arts,
and other general, non-technical sub-
jocts. If a student who has taken one of
these aceredited programs later decides
to enter a college or university to ob-
tain a regular diploma, he will often
reccive credit or advanced standing for
the ground he has already covered.
Some schools that offer training only
in specific areas are listed in Table 1
because their courses may correspond
with the specialized needs of many stu-
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Institution & Address

Study Programs |, Type of

Other Information

Instruction |
American Technical Writing Schools Tech wniting, electronics | Cor Prerequisite: interest in electronics; in-
5504 Hollywood Blvd., Hollywood 28, Caiif. cludes military specifications, instruc-
tion in electronics, and writing projects
Capitol Radio Engineering Institute College level: servo & com- | Res (D&E), Accel (27 mos. for associate degree)
3224 Sixteenth St. N.W., Washington 10, 0.C. puters; electronic engineer- | Cor ECPD, Gi, entrance exam
ing; aero & navigational: |
automation & industrial; nu-
S clear engineering ( )
Central Technical Institute General electronics incl. Res, Cor NHSC
1644 Wyandotte, Kansas City 8, Mo, | FCC prep
Cleveland Institute of Electronics General electronics: master | Cor Prerequisite: previous electronics educa-
1776 E. 17th St., Cleveland 14, Ohio (intermediate) & advanced | tion or experience; NHSC; FCC license
(college-level) courses; FCC guaranteed; branches in Honolulu, Jack-
prep sonville, Norfolk, Providence, San Diego,
) San Francisco, Seattle, & Waukegan
Covne Electrical School Specialized courses incl. au- | Res | Prerequisite: previous background; en-
1455 W. Congress Pkwy., Chicago 7, Il | tomation, thermoelectricity, trance exam; Gl
| semiconductors
DeVrv Technical Institute Associate degree, advanced | Res (D&E) Accel {24 mos. for advanced technology),
4141 Belmont Ave., Chicago 41, !ll. technology; electronic in- ECPD, G
strumentation; communica- '
tions (incl. FCC prep)
Other specialized vocational | Res, Cor NHSC
| courses .
Grantham School of Electronics Communications electronics | Res (D&E), FCC license guaranteed; branches in
1505 N. Western Ave., Hollywood 27, Calif. | (FCC prep) Cor Hollywood, Kansas City, Seattle, & Wash-
] ) ) B 7 ington (D.C.)
Indiana Home Study Institute Engineering mathematics Cor Choice of two math curricula
924 £, Columbia Ave., Fort Wayne, Ind. ‘
Indiana Technical College B.S. or B.E. degree Res Accel (27 or 36 mos.}, GI, Dorm
9121 E. Washington Blvd., Fort Wayne 2, Ind. . )
Miiwaukee School of Engineering B.S. or Associate degree; | Res (D&E), Accel (18 mos. for associate degree, 36
1025 N. Milwaukee St., Milwaukee, Wisc. communications, power, | Cor mos. for B.S.), GI, Dorm
computers
National Radio Institute i Industrial electronics; com- | Cor | NHSC
3939 Wisconsin Ave., Washington 16, D.C. munications, FCC prep ‘
National Technical Schools General electronics, master | Res, Cor NHSC
4000 S. Figueroa St., Los Angeles 37, Calif. technician )
Pacific Internat’t College of Arts & Sciences E.E. degree, option in elec- | Cor | Primarily home study, but resident
5719 Santa Monica Blvd., Hollywood 38, Calif. | tronics classes available
RCA Institutes College level: advanced | Res (D&E) Accel (27 mos. for advanced technology),
350 West 4th St., New York 14, N. Y. technology incl. industrial | | ECPD, Gl; resident classes afso at Los
electronics with computer | Angeles branch
option ] |
Technical writing course Res (D&E) |
Other specialized vocational | Res, Cor
courses | ) )
Sparton Schooi of Aeronautics Electronic engineering tech- | Res (Day) Accel (18 mos, for E.E. technology),
Municipal Airport, Tulsa, Oklahoma nology, incl. FCC prep ECPD pending, Gi, Dorm
Electronics technician (vo- | Res (Eve)
cational; less mathematics |
| and theory than in technol- .
| ogy course) [ ) )
Tri-State College | B.S. degree Res Accel (27 mos.), Dorm
16121 College Ave., Angola, Ind. ) )
Valparaiso Technical Institute B.S. or Associate degree Res ECPD, Gi, Dorm

Valparaiso, Ind.

Accel — Accelerated or condensed program (admissions usu-

ally 4 times per year).
Cor = Home study courses.

D&E = Either day or evening classes available.
Dorm = Dormitories available for resident students.

NOTES:

ECPD = Accredited by Engineers’ Council for Professional

Development,
FCC prep — Training for FCC license examinations.

NHSC
Res — Residence School.

Gl — Approved for veterans’ benefits.
Accredited by Nationali Home Study Council.

Toble 1. Courses and schools listed here are adaptable to most of the specialized and general career objectives discussed.

dents. For example, a skilled technician
who has had no experience with {rans-
mitters or transmission theory may
hope to enter broadcast work or some
other aspect of communications. He will
also have to qualify for an FCC license
at one level or another. Courses offered
for this need are thus listed. In some
cases, excellent courses in certain spe-

a4

cialties are available [rom training in-
stitutions established by electronies
manulacturers. Although they have not
heen listed, they are well suited to cer-
tain carecer objectives. The Philco Tech-
nological Center, P.O. Box 4730. Phila-
delphia 34, Pa., offers five advanced,
home-study courses in such areas as
semiconductor technology and computer

www americanradiohistorv. com

or radar electronics. The Motorolu
Training Institute, 4501 Augusta Blvd.,
Chicago 51, Ill.. offers an extensive,
well-regarded course in two-way radio.

How Much? How lLong?

Many who have considered going in
for advanced training have been discour-
(Continned on page 110)
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Tunnel Diode Bias Supplies

By HAROLD REED

Practical battery and a.c. power supplies to provide the
technician and engineer with measured d.c. parameters.

r I YO THE electronic technician
the tunnel diode reported during
1958 is now about where the tran-
sistor was several years after its an-
nouncement in 1948. The diode is avail-
able but the cost of most units is still
quite high. Also, simple experimental
tunnel-diode circuits are appearing in
clectronics magazines.
One of the least expensive tunnel di-
odes at this writing is the G-E 1N2941
which has been purchased by the author

Ri
—— AW - = — = —
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-] 3 +| runneL
DIDDE
D S——
Fig. 1. Basic bias supply for tunnel diode

consists of batitery and resistive divider.

CRI
IN294|

Fig. 2. Practical battery bias supply with
contrel for varying bias. The botiery may
be either a flashlight cell or mercury type.

for $4.15. It may well hecome the ex-
perimental tunnel-diode “workhorse' as
was the Raytheon CK722 transistor.

The tunnel diode requires a low-im-
pedance, stable d.c. bias supply. Whether
used in amplifier or oscillator circuitry,
it is necessary to bias the diode in the
negative-resistance region of its char-
acteristic curve. This negative-resist-
ance region is non-linear, therefore,
small changes in bias will result in con-
ductance variations with considerable
variation in circuit gain.

As with transistors, small batteries
are a logical source of hias supply for
the tunnel diode because of its low
voltage and current requirements. A
bhattery also provides the required low-
impedance, stahle supply. Suggested
bias supplies for germanium tunnel di-
odes using batteries are similar to the
circuit shown in Fig. 1. Here, a resistive
network composed of R, and R- is placed
across the battery. R. of this low-resis-
tance voltage divider. across which the
diode is connected, will have a low value,
say 18 to 22 ohms and the value of I
is selected to provide proper bias for the
diode, between 125 and 150 mv. (.125 to
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130 v.) for germanium tunnel diodes.

A practical battery bias supply is
given in Fig. 2. A resistive network com-
prising R\, R., and E. is connected across
the battery with the diode across the
20-ohm resistor R.. Since tunnel diode
characteristics vary somewhat, variable
control R, is included to adjust the bias
of any particular diode to the optimum
point in the negative-resistance region.
To give the technician an example of
what to expect with this bias supply the
following measurements, which were
made using the 1N2941 diode, are de-
seribed. Current meters were inserted
in the circuit at the points indicated in
Fig. 2 for these tests.

Starting with all the resistance in
control R, as this control is turned up.

6|
by,

a ~-NEGATIVE -
= RESISTANCE
e REGION

z

w

@

o«

>3

Q

Vv

_ VOLTAGE (V)
Fig. 3. Curve showing resuits of measure-
ments made with the bias-supply circuit
of Fig. 2 and a G-E 1N2941 tunnel diode.

voltage across the diode and current
through it gradually inc¢reases, as indi-
cated by meter M.. When E reached 100
mv. (0.1 v.), the peak-point voltage V,,
the peak-point current I, was 4.8 ma.
and then suddenly decreased placing di-
ode operation in the negative-resistance
part of its characteristic curve. When
the voltage was increased to 500 mv.
(0.5 v.), the valley-point voltage V.,
meter M. indicated 0.5 ma,, the valley-
point current I,, and then the current
began to rise again with further voltage
increase. These results for the 1N2941
are shown by the curve of Fig. 3, Meas-
ured data was similar to the manufac-
turer's specifications. With bias set for
an optimum value of 130 mv,, current
through the diode was 3.6 ma. Meter M,
indicates the total circuit current, which
turned out to be 6.3 ma, for the 130 mv.
bias condition. Control R, varied the
voltage across the diode from 50 to 550
mv.

The battery may be a regular flash-
light battery or penlight cell. A mercury
cell is preferable because of its longer
life and more constant voltage output
during its life span. For continuous usc
or prolonged experimentation battery
life is considerably shortened due to the
low-impedance voltage divider required
for tunnel diode biasing. This can be
noted by the difference in current read-
ings given for M, and M..

An a.c. supply used with the 1N2941
is shown in Fig. 4. In this circuit a 6-volt

(Continned on page 69)
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Fig. 4. An o.c. bias supply using o silicon diode for rectification and another for
stabilization. The stabilizing diode is forword-biased ond presents low impedance.

Fig. 5. An a.c. supply employing 1ener diode stabilization. Output is varied by
control R while control R, provides ouiput from 2.5 to 3.9 v. for other devices.
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ZENITH

COLOR-TV

—ATURES

A new receiver design has interesting innovations
in circuitry, components, layout, and operation.

OW FAR the current upsurge
H of interest in color TV will

carry cannot be predicted, but
its existence is genuine. Increased sales
have outstripped production of one lead-
ing manufacturer for the first time,
leading to expansion of facilities. Al-
most all major TV makers and several
lesser ones have entered the market.
New designs are appearing.

Zenith's decision to set sail in tinted
waters aroused more than ordinary in-
terest. This leading monochrome manu-
facturer, claiming it would stick to de-
velopment until it could produce a set
whose performance, reliability, and
serviceability met high standards, is
offering its first receiver eight years
after FCC approval of current trans-
mission standards. The 29JC20 chassis,
its own design, incorporates many fea-
tures that will interest both viewers and
the men who must keep the sets going.

The CRT used is the latest three-gun,
shadow-mask tube with high-efficiency
phosphors. On its neck, behind the de-
flection yoke, is a new “cloverleaf' static
convergence assembly, followed by ad-
justable-magnet purity controls and a

PM centering system. Other features in-
clude a simplified focus adjustment, an
improved color killer, an automatic
color-level circuit to compensate for
signal variations, and a two-tube color
demodulator using specially designed
tubes. A removable, perforated plate at
the bottom of the cabinet permits un-
derside access to most of the hand-
wired, horizontal chassis for service.
In the black-and-white portions of the
circuit, Zenith has adhered to prevailing
philosophy: refinements have been
added to conventional circuits for su-
perior performance with respect to
handwidth, stability, and other factors.
The two-tube tuner and 3-stage i.f. strip
are followed, not by a single detector,
but by two semiconductor diodes. The
first, a sound-sync detector, feeds an
amplifier that provides signal for the
sync clipper and sound i.f. stages. The
second, driven by the last i.f. stage
through a separate transformer, in-
cludes an adjustable filter to tune out
920-kc. beat interferences From this de-
tector, three outputs go to the a.g.c./
synce-clipper stage, the color-signal am-
plifier, and the luminance or Y section.

Fig. 1. Mounted on the CRT neck behind the deflection yoke are a new ‘“‘clover-leaf”’
convergence assembly, adjustable purity rings, and other permanent-magnet controls.
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CRT NECK.
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The latter, a two-stage circuit, is
rather more elaborate than the corre-
sponding video amplifier in a mono-
chrome set. The first stage, a triode
cathode-follower, presents a high input
impedance to avoid loading the detector.
This preserves detail and over-all qual-
ity of the video signal. The contrast
control, in the follower's output, drives
the pentode Juminance amplifier
through a delay line. Also connected to
the pentode’s grid is the brightness con-
trol, a bias adjustment that determines
stage gain. Thus two important controls
are kept away from the CRT itself,
which will have enough associated ad-
justments of its own. Y amplifier output
is then direct-coupled to the three CRT
cathodes. It goes to the red-gun cathode
through only a peaking coil, but also
passes through separate gain controls
for the blue and green cathodes, so that
output of the three guns may be bal-
anced.

The a.g.c.-sync stage uses a 6HSS.
Along with its single cathode and con-
trol grid. this tube has two separate
plates, each with its own suppressor
grid to which an additional control sig-
nal is applied. Thus, with inputs sam-
pling such different points as the Y de-
tector-amplifier and the syne-sound am-
plifier, stable operation of sync and
gain-controlled stages is maintained
over a wide range of conditions. Gated
a.g.c. output to the tuner is delayed for
low noise.

The Deflection Circuits

The vertical oscillator-sweep section
is conventional except that extra out-
put-transformer secondaries provide
wave-shaping voltages for dynamic con-
vergence. The horizontal oscillator-a.f.c.
circuit uses a pair of multi-section tubes.
A twin diode-triode serves as a.f.c. phase
detector and control (reactance) stage.
The first section of the second tube, a
twin triode, is a modified Hartley oscil-
lator, with the second acting as a dis-
charge tube. Despite the fact that there
are only two tube envelopes, the circuit
recalls the lavish design practice in
earlier post-war TV receivers.

The horizontal-output/high-voltage
section is a mixture of old and new. A
6DQ5 output tube drives a flyback trans-
former with many secondaries and taps.
Associated with it are an h.v. rectifier
(a 3A3 for 24,000 volts) a damper, and
the horizontal yoke coils. In addition,

ELECTRONICS WORLD
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there are a focus-voltage rectifier (1V2),
a voltage regulator (6BK4), three con-
irols, and take-off taps for burst am-
plifier, color killer, and convergence cir-
cuits.

The focus control, a variable inductor,
is set for 4900 volts d.c. from the focus
rectifier. A potentiometer in the grid of
the regulator, which shunts the h.v. out-
put, is adjusted for 24 kv. The variable
horizontal-efficiency coil, associated
with damper and regulator, is set for
minimum current. The last two controls
need generally be used only after tube
replacements. To discourage heater-
cathode breakdown, d.c. is superimposed
on the normal a.c. voltages applied to
heaters of the damper, regulator, and
CRT.

All twelve dynamic-convergence con-
trols, for tracking adjustment of the
three guns at the top, bottom, right, and
left raster areas, are on a conveniently
removable service panel. Before they
are used, however, proper setting of
static-convergence and other controls
on the CRT neck (Fig. 1) should be
confirmed.

Manipulated for center-screen con-
vergence only, the three static controls,
one for each gun, are magnets with ad-
justable sleeves. Mounted on the clover-
leaf assembly, two are visible in Fig. 1.

The blue lateral magnei. farther back
on the CRT neck, compensates the blue
beam for lateral shifts that may occur
in the red and green beams. With center
convergence achieved, blue and green
guns are disabled by turning down their
screen controls so that purity may be
obtained using a red field. The tabs on
the purity rings (Fig. 1) are rotated
away from each other until the CRT
face is uniformly red,

Color-Signal Processing

Of greatest interest are the circuits
devoted exclusively to color. Except for
CRT details, the entire color channel is
shown in Fig. 2. Input to the 1st color
amplifier comes from one of the three
outputs of the video detector noted
earlier, through a 4.5-mc. trap (L) to
suppress beat interference. Another in-
put to this grid is d.c. voltage (""ACC
Bias™) developed by the twin diode
“ACC-Killer Phase Detector.” Without
immediate consideration of details con-
cerning the latter circuit, we can say
that its output depends on the level of
part of the incoming signal. Thus gain
of the first color amplifier is controlled,
in a manner resembling a.g.c. action, so
that color level does not have to be ad-
justed manually to compensate for
slight changes in the incoming signal.

The plate load of the 1st amplifier,
L., is tuned to 3 me. Output is applied
to the burst amplifier through Ce and
to the 2nd color amplifier through Ci.
Output of the latter stage is tuned to 3.6
me., so that the two amplifiers consti-
tute a stagger-tuned strip providing the
desired bandwidth characteristic.

In addition to signal input, the 2nd
amplifier receives output from the plate
of the color killer. When there is no
color being transmitted, the latter's out-
put is — 50 volts, sufficient to cut off the
second amplifier and thus disable suc-
ceeding color circuits, permitting only a
black-and-white picture to be produced.
In the presence of color signal, there is
no disabling output from the killer.

The externally available “Color
Level” control in the cathode of the
second amplifier sets gain for the stage,
permitting the viewer to adjust the
picture anywhere from slight tinting to
well-saturated color. Pulling this con-
trol knob outward closes ‘“Color Off”
switch S: which grounds the grid of the
killer. Highly negative killer output
then cuts off the 2nd amplifier whether
color is being received or not.

Color detection is accomplished by a
pair of demodulators operating 90 de-
grees apart, corresponding to the red

(Continued on page 80)
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Fig. 2. Except for the 3-gun CRT and its directly associated
circuits, this schematic covers all tolor-signal processing. s e
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LIGHT SERVICE WORK

* OGGONE this little stinker
D anyway!" Barney exploded as
he shoved the small a.c.-d.c.

radio chassis to the back of the bench.

“Ah-ah, temper, temper!” Mac, his
employer chided with a mocking grin.
“I remember only yesterday you were
telling me tube radio service hored you
because it was so easy——‘didn’t offer any
challenge’ was the way you put it.”

I hate people with good memories
for the wrong things,” Barney growled;
“anyway, that was yesterday. This little
monster has a hum in it bad enough to
cause distortion: yet the filter capaci-
tors are all OK; it can't be heater-to-
cathode shorting because changing
tubes doesn’t help: the a.c. line bypasses
are all right; there are no chassis
grounds on the a.v.c. bus or the tuning
capacitor; and the loop antenna isn't
open. What else can cause hum?”

“"Hm-m-m-m, would you call that a
60- or 120-cycle hum?” Mac asked.

“I'm not sure. It sounds kinda funny,
sort of half-way hetween.”

Mac picked up the v.t.v.m. probes and
checked the voltage on the grid pin of
the output tube. It was five or six volts
positive. He snipped loose the lead com-
ing to this point from the printed-circuit
Couplate unit. The hum stopped
abruptly, and the voltage on the grid
dropped to zero. Next he put an .01 uf.
capacitor in series with the cut lead and
clipped a half-megohm resistor between
the grid connection and the “B-minus”
point. The radio played perfectly.

“I can't decide if I prefer feeling mad
and frustrated as I did before or just
plain stupid as I do now.” Barney re-
flected slowly. “I was so sure the distor-
tion was coming from the hum—as is so
often the case with open filter capacitors
—that I never once thought of checking
forr a leaky coupling capacitor. What
was causing the hum?”

“I'm not certain myself."” Mac admit-
ted; “but I suspect it was actually a low-
frequency motorboating resulting from
trouble in the Couplate unit. That was
what tipped me off; the hum didn't
sound like 60- or 120-cycle. But you
needn’'t feel too stupid. Those little
printed circuit coupling units give
trouble so seldom that it's mighty easy
to overlook them entirely.”

48

“You can say that again. I don't think
I ever saw one go bad in a radio before,
although I have replaced integrator
units in TV receivers. If all printed cir-
cuits performed like these little jewels,
there would he little squawking about
them.”

“They probably are a good example
of how dependable a printed circuit can
be, and it's really no wonder. I believe
the Couplate was the very first applica-
tion of the printed circuit technique to
household electronic equipment. Its im-
mediate ancestor was the printed circuit
in the proximity fuse. a spot where rug-
gedness and dependability was most es-
sential: and when the Couplate was
designed. the boys had not yvet started
seeing how much they could cut the
cost and still make the printed circuit
work.

“Actually the Couplate gives so little
trouble because the board itself is small
and of good quality. The three resistors
and five capacitors in this unit are
printed right on the board and are an
integral part of the circuit. It is not a
case of conventional components being
soldered to printed wiring. The entire
printed assembly is protected from me-
chanical injury and moisture by a heavy
coating. All possible connections are
made internally, and the seven leads
from the board are firmly anchored to
it to afford strain relief and good per-
manent connections are made to the
circuit. The board is supported only by
these leads: so no flexing or warping
strains are imposed upon the circuitry.
In short. the Couplate is a printed cir-
cuit at its best.”

“I'm convinced. Guess I may as well
trim the leads of the resistor and capaci-
tor and solder them in place, huh?”

“No. I'd replace the entire Couplate.
The cost is small, and I don’'t like to take
a chance with a unit in which one ca-
pacitor has developed leakage. But be-
fore we leave the subject, I think there
is one other lesson to be learned from
this experience, and that is this: symp-
toms that point in one direction in a
wired receiver do not always point the
same way in a printed circuit. Leakage
between printed conductors can feed a
60-cycle a.c. hum voltage to a sensitive
grid: and a thermal intermittent is often
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produced by an expansion break in a
printed conductor. Come to think of it,
that's kind of funny. I always used to
grin to myself when a customer brought
in a radio and said he thought the
trouble was ‘a broken wire.! Chances of
his being right were about one in a
thousand; but now, with printed cir-
cuits, the odds in his favor are much
better. Just keep in mind, though. that
printed circuits can come up with some
entirely new symptoms and also with
symptoms that seem familiar but may
have an entirely different cause than
would be the case with a wired re-
ceiver.”

Barney nodded and set to work re-
placing the Couplate. He was unusually
quiet, though, and Mac knew the youth
had something on his mind. When the
radio was finished and back in its case.
Barney suddenly blurted out: ‘‘Hey,
Mac, I've got to tell you something, and
I hope it doesn’'t make you mad."”

“I hope it doesn't either, for I don't
like to get mad, but out with it.”

“Well, I guess it's pretty stupid to
encourage business competition, but
that's exactly what I was doing last
night.”

“Go on.”

“It all started about five-thirty last
evening when I got a telephone call from
a man I didn’'t know. He said he was ill
and needed some advice and wondered
if T could come over to see him. Well,
you know how I am when anyone is
dumb enough to ask me for advice; so
I went over after supper to his home on
the West Side. It turned out he is in his
early thirties and has a wife and two
kids. The kids aren’'t very old. Anyway
this guy is a carpenter, but he is just
getting over a heart attack and has
been told he can never do any heavy
work again. Before he had the attack he
had been taking a radio and TV course
by correspondence. He's an ambitious
cuss and has really been trying hard to
get ahead. Maybe that's what brought
on the heart attack.”

“What about wanting advice?”

“Well, he realized he couldn't wrestle
heavy TV chassis around, and he was
wondering if I thought he could do any
good in service work by hiring someone
to do the lifting for him while he did the
actual troubleshooting and repairing.”

“What did you tell him?”

‘““The truth. I said I seriously doubted
he could get started that way. A really
hot-shot of a technician might be able
to do all right with an arrangement of
this sort, for he could turn out enough
work to keep the cheap help busy and
pay for it. But a new technician would
naturally be slow. His helper would be
sitting around reading comic books most
of the time-~and drawing his pay. It is
very important that the overhead be
kept low when you're getting started,
and hiring a non-productive helper is no
way to keep the overhead down.”

“After you had thrown that wet blan-
ket on the poor devil's hopes, what did
you do: put on your hat and go home?”’
Mac asked sarcastically.

“No. I suggested he go on and finish

(Continued on page 102)
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By JOHN R. COLLINS

Distinctive patterns reveal the basic structure of
unknown materials when subjected to radiation.

Ennon's NoTE: As the author pointed out in
our December issue (Tndusieial XY-Ray Analy-
sis'), this type of radiation can be used 10 "'see
trough' inarnimate objects as well ax living
creatures. Of gredater imterest (o many will be
the techniques of developing characteristic ra-
diation  patterns or Uhngerprinus’ 1o reveal
the natwe of unknoewn materials.

ANY recent advances in semi-
M conluctors, thermoetectric

allovs, ferrites, and other
sohic-state devices can be traced di-
rectly to mtimate knowledge of the
hasic structure of these materials made
possible by x-ray analysis. Analytical
methods formerly used only for hasic
scientific rescareh are now applied lo
prablems in product development and
quality control. Sueh x-ray analysis has
nothing to do with the shadow pictures
that reveal {laws in castings o1 defects
in welds. It invalves not so much the
penetrating power of x-rays as their
characteristic radiation patterns.

Two distinct approaches to x-ray
analysis are in common use, each based
on a different principle. X-rawv diffrac-
tion makes use of the special way in
which x-rays are reflected from erystal-
line materials. X-rav fluorescence, ap-
paratus for whieh is pictured in Fig. 2,
is eoncerned with the radiation given
off by many materials when they are
bombarded with x-ravs. The two meth-
ods are eomplementary, each providing
the best solution for a particular range

of problems encountered in analyvsis.

Electronic technicians encountering
x-ray instrumentation for the first time
find the technology compatible with
their previous training. Since x-rays are
a form ol electromagnetic radiation like
radio waves. many componenis and sub-
assemblies are the same in x-ray as in
radio apparatus. Differences do exist,
however. and some guidance is needed
before an electronic teehnician can
safely handle x-ray equipment.

X-Ray Spectra

X-rays result from the conversion of
kinetic energy into radiant energy when
high-speed electrons strike the target of
an x-ray tube. The radiation produced in
this manner covers a broad range and
includes x-rays of many different wave-
lengths. The shortest wavelengths,
which represent the greatest energy, are
produced by electrons that strilke the
nuclei of atoms on the surface of the
target. since in that instance the entire
kinetic energy of the eleetron is con-
verted into x-ray radiation. Other elec-
trons which do not collide with surface
nuclei will dissipate part of their energy
in penetrating the target. and they thus
vield longer wavelengths. The result is
the continnons spectrum {broken line),
pictured in Fig. 3, which is made up of
waves of all possible lengths.

A mathematical relationship exists
between wavelength and energy, so it is

www americanradiohistorv. com

possible to calculate precisely the short-
est wavelength that can be produced
with a given accelerating potential. II
the number 12,398 is divided by the en-
ergy of the bombarding electrons in
electron volts (which will be equal 1o
the plate voltage of the x-ray tube),
the result will be the minimum wave-
length in angstrom units (1 angstrom
unit = 0.00000001 em.). With an acceler-
ating potential ol 50,000 volts. therefore,
the shortest x-rays produced will have
wavelengths of about 0.248 angstrom
unit. While x-rays with longer wave-
lengths will also be produced. a higher
accelerating potential is needed to pro-
duce anyv with shorter wavelengths.

If 12,398 is divided by the wavelength
in angstrom units of a desired x-ray, the
cnergy in electron volts needed to pro-
duce it can be foumnd,

The electron bombardment of the tar-
get also produces a line spectrum, con-
sisting of a series of well-defined lines
whose wavelengths are characteristic of
the material from which the target is
fabricated. The line spectrum is caused
by the conversion into x-rayvs of the en-
crgy released when clectrons from the
inner orbits of target atoms are dis-
placed by electron bombardment, The
amount of energy released (and hence
the wavelength) depends on the bind-
ing forces of the particular atom. Since
only a limited number ot orbits can par-
ticipate, the spectrum consists of ¢com-
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paratively few lines. A copper target
produces two lines, as shown in Fig. 3,
at wavelengths of 1.39 and 1.54 ang-
strom units.

The continuous spectrum is often
called white x-ray because of the simi-
larity to white light which is composed
of all colors or wavelengths. X-ray
heams of a single wavelength are called
monochrontatic. They are produced by
filtering line spectra to eliminate all but
a single line. Various materials act as
filters with sharp cut-off characteristics.
A thin sheet of nickel interposed in the
X-ray beam emanating from a copper
target will absorb the 1.39 angstrom line
but will not affect the 1.54 angstrom
line.

Both white and monochromatic
x-rays are useful for x-ray analysis.

X-Ray Diffraction

Radio technicians often think of crys-
tals in terms of the quartz, silicon. and
germanium devices with which they are
most familiar. Actually, almost all pure
elements and compounds may he found
in crystal form—that is, a regular, sym-
metrical arrangement of molecules re-
peated over and over like a wallpaper
pattern. If a narrow beam of white x-ray
is directed against such a crystal, each
individual wavelength will be diffracted
differently. A photographic film used to
record the result will show an intricate
arrangement of dots of various sizes,
called a Laue pattern. The character-
istic print of the mineral beryl (beryl-
lium aluminum silicate), made by the
Laue method, is shown in Fig. 1, While
the Laue pattern demonstrates that
x-rays are diffracted by crystals, the re-
sult generally is too complicated for
practical use. Hence monochromatic
beams are almost always used for dif-
fraction analysis.

The principle on which x-ray diffrac-
tion is based is illustrated in Fig. 4. The
atomic planes of a given crystal are al-
ways a constant distance o apart. If a
train of x-rays falls on a set of planes
at a glancing angle 6, each plane will
reflect a small part of the wave train
and let the rest through to the next
plane. The reflected wave trains from
successive planes will usually be out-of-
phase with each other. This will cause
destructive interference and there will
be no net reflection. However, in the
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Fig. 3. Continuous (broken curve) and
line spectra. Absorption of nickel
shield, used as filter, in solid line.
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Fig 4 In one analysis method, x-rays
are diffracted by the planes of a crys-
tal of the material that is under study.

special case where the path distance of
the wave passing from plane to plane is
equal to the wavelength of the x-ray (or
a multiple of the wavelength). the re-
flected wave trains will be in-phase, and
a net reflection will occur.

An analysis of the conditions neces-
sary for reflection will show that it can
occur only when siu 8= uN\/2d, where 6=
the angle between the incident ray and
the atomic planes; x = wavelength of the
x-ray beam. d=distance between the
atomic planes; and n = an integer.

The integer n may take the successive
values 1, 2, 3, etc. It indicates that re-
flection may occur not only at the basic
wavelength, but also at various “har-
monics.”

The above formula, called the Bragg
Law, is the basis on which an instrument
known as the Bragg spectrometer (Fig.
6) operates. In this instrument, x-rays
from a copper target are filtered
through a nickel sheet and directed
against the crystal to be analyzed. A
scintillation counter, similar to those
used lor nuclear explorations, is used to
detect the reflected heam and measure
its intensity. The spectrometer is pre-
cisely calibrated so that the exact

Fig. 2. An x-ray fluorescence spectrograph, consisting of o power supply (left),
a spectrographic attachment (<center}, and on analyzing-recording cabinet (right).
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angles at which refllections occur can be
determined.

In operation. the crystal is rotated so
that the x-ray beam will strike it suc-
cessively from all angles. At the same
time, the detector is rotated at twice
the speed of the crystal in order to main-
tain it always in the proper position to
record all possible reflections. In auto-
matic equipment, the cutput of the de-
tector is fed to a recorder where both
the angles and the intensity of reflec-
tions are recorded.

Diffraction spectrometers of this kind
are used for the comparatively simple
task of orienting quartz crystals to find
the proper angle at which to slice them
in the manufacture of piezoelectric cryvs-
tals. But beyond this they are also used
for complex work on crystal structures
of many kinds, to identify unknown ma-
terials, for the analysis of the way in
which various elements form com-
pounds, and for the identification of
trace impurities.

Powder-Camera Method

A different way of studying the dif-
fraction properties of crystals is the
powder-camera method, It is based on
the principle that, if the sample crystal
is ground into a fine powder, the prob-
ability is high of having individual crys-
tal fragments lying in all possible direc-
tions from which reflection can occur.

The powder may be placed in a thin
glass tube or glued to a glass fiber sus-
pended in the center of a metal cytinder.
A strip of photographic film is placed
around the inner surface of the cylinder,
and a fine beam of monochromatic
x-rays is directed against the powder
sample. The diffracted rays diverge
from the sample in sets of cones. to form
dark, curved lines on the film strip.
Powder-camera photographs of lead ni-
trate, tungsten, salt, and quartz are
shown in Fig. 5.

The powder-camera record is like a
fingerprint of a material. Identification
of an unknown substance is made by
comparing its powder-camera photo-
graph with those of known substances.
The American Society for Testing Ma-
terials (ASTM) maintains a file on
many thousands of substances. includ-
ing minerals. metals. and allovs, and
both organic and inorganic compounds.
The file is being continually expancded
as new substances are investigated, To
facilitate identification, the data is re-
corded on cards which are arranged
according to the spacing of the three
most intense lines.

Powder-camera methods are used for
purposes other than the identification
of materials. It has been observed, for
instance, that when a metal has been
strained or its crystal structure other-
wise damaged, the diffraction lines be-
come large and poorly defined. Proper
heat treating will correct the defect and
return the metal to its former state.
Powder diffraction methods can he used
not only to locate the defect but to
study the most effective annealing pro-
cedure.

The crystals of some materials tend
to arrange themselves in a preferred di-
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Fig. 5. Powder-camera “fingerprints’’
(left 1o rightl of lead nitrate, tung-
sten, sodium chloride, and of quartz.

rection when ground into a powder. and
this charaeteristic may be important
when drawing fine wires or rolling thin
sheets of {oil. The tendency can be de-
tected in powder-camera photographs
by differences in the patterns obtained
when the sample is photographed from
different angles or is rotated.

Fluorescence Spectrograph

The fact that x-ray diffraction equip-
ment can be used only with materials in

crystal form is a serious limitation, since
many substances do not form crystals.
However, many non-crystalline sub-
stances can be analyzed through the use
ol the x-ray {luorescence spectrograph.
shown in Fig. 2, A simplification of how
it works appears in Fig. 7.

The sample to be analyzed is bom-
barded with high intensity x-rays, caus-
ing it to fluoresce or give off a charac-
teristie line spectrum. Fluorescence oc-
curs when the wavelength of the bom-
barding x-rays is slightly shorter than
the wavelength of the emitted radiation.
White x-rayvs are therefore used to as-
sure that waves of the proper length to
produce fluorescence will be present.

The line spectra given off in fluores-
cence are similar 1o those obtained when
a target 1s bombarded with electrons,.
although not as strong. Since they are
different for each element, they provide
positive identification of the substance
under study.

The equipment used to measure the
wavelength and intensity of the line
spectrum is quite similar to the Bragg
spectrometer previously described. The
fluorescent radiation is directed against
a known anclyzing crystal (usually
macde of guartz, salt, or lithium fluo-
ride). While the analyzing crystal is ro-
tated at a constant speed, a scintillation
counter is rotated at twice the speed
to pick up the reflections. Measurements
are made of the angles at which reflec-
tions occur and their intensity.
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The information obtained in this man-
ner is used to determine both the ele-
ments present in the sample and their
concentration. The Bragg formula, used
for diffraction, applies also to {luores-
cence. However, in diffraction, the wave-
Iength X of the radiation was known and
the equation was solved to find the
spacing d of the crystal planes. In fluo-
rescence analysis., the spacing of the
crystal planes is already known (since
a known analyzing crystal is used) and
the formula is solved to find the wave-
length of the radiation.

The intensity ol the reflected beam
varies with the amount of the element
present in the test sample, but usually
not in a linear manner. Quantitative
analysis therefore generally requires
that the instrument be calibrated
against samples of known composition.

Unlike x-ray diffraction, x-ray fluo-
rescence gives no information regarding
the structure of the material under
study nor of the way in which it forms
compounds. Its [unction is to identify
and measure the elements which go to
make up the sample. and it can be ap-
plied to many substances. It has been
used to measure such things as the
amount of lead in gasoline, sulfur in oil,
and even the hemoglobin (iron) in
blood. It permits rapid analysis of ores,
and portahle equipment has been devel-
oped for field use.

There are several limitations. It can-
not be used to identify all elements—

DETECTOR
TEST
SAMPLE
1 COLLIMATING
\ / SLITS
N
\)
N
T C “
TUBE \ 7
A o
N\
N,
—
ANALYZING
CRYSTAL
Fig. 7. Fluorescente analysis of non-
crystalline substances: rays from test
sample are diffracted by known crystal.
only those between atomic number 12
DETECTOR (magnesium) and number 98 (califor-
o nium). Thus, it cannot test for such cle-
i ments as boron (3) and carbon (6). Also,
A\ while it will correctly identify trace
{ E P clements, its accuracy for measuring 1he
vl exact percentage of minute quantities
is limited. Since the longer x-ravs are
absorbed by air. vacuum techniques are
needed 1o analvze elements with an
atomic number below 22 (titanium).
In combination, x-ray diffraction and
x-ray fluorescence equipment represent
) NN great advances in modern laboratory
Fig. 6. Simplification of 44, jhdustrial teehnology. They are
how the diffraction spec-

trometer works, X-tcy out-
put is beamed against crys-
tal; the diffracted rays
are sensed by detector.
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more rapid than wet chemical processes,
are non-destructive. and provide types
of information on atomic structure that
cannot be obtainecd by other means. A
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PULSE-MODULATION TECHNIQUES

By R. L. BULINSKI

Pulses are widely used to transmit data from one point

to another. Here is how the various pulse systems work

and how they are able to carry the information.

ULSE-MODULATION tech-
P niques are widely used for in-
formation transmission. This
article will discuss the various methods
employed, define them. and give the

fundamental characteristics of each

technique.
It is assumed that the reader is
familiar with the basic concept of

modulation, that of superimposing in-
{elligence on a carvier. We have the
familiar techniques of using a carrier
wave to transmit information by means
of amplitude modulation (the AM of
broadecast-band radio programming),
frequency modulation (the technique
employed in FM radio and in the sound
portion of television), and phase modu-
lation {PM, as used mainly in industrial
control).

The standard techniques of transmis-
sion have certain shortcomings when
applied to data transmission. One such
consideration is efliciency. Data sys-
tems, emploved in such fields as radar,

Fig. 1. A time-multiplex signal system
having four channels of information.

]

LIAR! talt)
—

TRANSMISSION
SYSTEM

L

1201) 1301

Fig. 2. Baosic principle of multiplexing.
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Fig. 3. Sampled ovtput of single channel.
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Fig. 4. Information is lost and output is
distorted if the sampling rate is too low.

telemetry, and tele-processing, are
required to transmit numeric or, at
most, alphabetic information, which by
its nature is discrete and hence easily
permits a similarly discrete represen-
tation. By contrast, carrier transniission
(particularly c.w., or continuous wave)
is more conveniently continuous in or-
der to convey speech, musie, or other
continuous phenomena. Thus, the econ-
omy of ‘packing” data signals on a
compressed time-scale hecomes evident
with data systems. Normally, the
“packing” idea is put to best use when
the transmission capacity is greater
than the rate at which data from a
single source becomes available.

Sampled Signals

Information-transmission systems are
designed to handle periodically sampled
signals; they are then called sampled-
data systems. Sampling of a signal or
of a channel means that there are times
in which no information is being trans-
mitted through the system; hence, it is
possible to transmit information from
other sources during the vacant inter-

ELECTRONICS WORLD
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vals. Transmission of samples of infor-
mation from several signal channels
concurrently through one communica-
tion system, with different channel
samples staggered in time, is called
time multiplexing. Fig. 1 shows a time-
multiplex signal system having four
information channels, with a sampling
interval (for completion of the 4-chan-
nel sampling cycle} of T units of time.
The bars numbered 1 represent suc-
cessive signal-samples taken at interval
T from Channel 1: the 2's represent
successive samples at interval T from
Channel 2, etc,

Two further considerations place a
strong preference on a modified data-
transmission system, over carrier-wave
modulation. These are, in fact, strongly
interdependent. One reason for using
time-multiplexed sampled-data systems
is that the samples are ordinarily avail-
able in the form of discrete pulses, and
may readily be adapted or used directly
for digital-computer processing. More
significantly in the data-transmission
field, the samples may be coded into
pulses having two of the following char-

FILTER CHARACTERISTICS
ST
]

[

tm fe 2f,

FREQ.

(&}

channel through the system, on an in-
terlaced pattern with respect to time.
In the following diagrams, only a single
input signal, fi(¢), is illustrated in order
to make it easier to visualize the be-
havior of the system; the actual com-
posite pulses fed into the transmission
system from the four inputs of Fig. 2
might be similar to those of Fig. 1.
Assuming that the switch rotates uni-
formly at the rate of 1/T times per
second and remains on each position
r seconds, the sampling times and the
sampled output corresponding to chan-
nel f,(t) appears as in Fig. 3.

From the figure it is evident that
sampling is a means for representing
a continuously varying curve, such as
speech, by a series of single values, i.e.,
by a series of pulses. This is the general
technique of pulse-time modilation,
used in the long-distance telephone
cable, and microwave transmission of
many conversations concurrently.

Sampling Rate
Since the commutator action of the
multiplexing switch “chops’ the message

FILTER CHARACTERISTICS

Y /"\J
[
' '|| {
\ u]
I H
1y 4 FREQ.
tn  fc 2fc
- |-—Gu.mn BAND

(8)

Fig. 5. Pulse spectra produced by sompling (A) at the Nyquist rate, where the chopper
or sompling frequency [f.] is made exactly equal to twice the rate of the number of
measyrements per second (2ful, and (B) ot a higher sampling rate. In |A), idealized

filters of infinite cut-off characteristics are required, while (B)

permits @ more

practical filter design whose tut-off characteristics fall within the guard band.

acteristics uniform and one varying with
the sampled signal: pulse height, pulse
width, or occurrence of the pulse on the
time scale. The pulses can then be re-
shaped to the fixed dimensions at inter-
mediate points and at the receiving
terminus in order to ‘repair the dam-
age” caused by noise and interference,
thereby increasing substantially the
validity and reliability of the incoming
signal. This operation is also facilitated
greatly by the very fact of the trans-
mission of “bursts” of energy in pulses,
in that the signal-to-noise ratio is
high. And, although instantaneous
power is great, the pulses being of brief
duration relative to the quiescent inter-
val between pulses, the average power
requirement is modest.

Pulse-Time Modulation

The simplest type of sampled-data
system incorporating time-multiplexing
may be thought of as a multi-channel
input, connected through a multi-posi-
tion switch to the transmission system.
In Fig. 2 a mechanical switch is shown
for simplicity although, in practice, elec-
tronic switching is used.

The f,(t) represents terminations of
four input channels whose message in-
formation is transmitted intermittently.
As noted previously, a series of discrete
pulses carries the message from each

February, 1962

wave into segments of r second each,
its frequency of rotation is generally
spoken of as the chopper frequency,
denoted f.=1/T. It is common prac-
tice to use f. to denote the significant
bandwidth of the message, i.e., the band
limit on input signal.

There is no theoretical upper limit on
f.. Practically, however, sampling a
channel more often (at the same sam-
ple-duration r) results in less time
available hetween samples. Fewer chan-
nels can be multiplexed until, as f.
approaches infinity, the input becomes
practically continuous.

On the other hand, the lower limit on
sampling frequency is highly significant.
If we sample at too low a rate, the
signal may change radically between
sampling times. We lose information
and produce a distorted output, as Fig.
4 indicates.

If the sample rate is 1/7, it is evident
that we have lost detail on the perform-
ance of the waveform between 4 and
B. This detail can be recovered by de-
creasing the sample interval by at least
one-third, as indicated by the dotted
pulse widths.

Successive instantaneous measure-
ments of magnitude made upon a
continuous wave at the rate of 2f.
measurements per second (f. measured
in cycles per second) provide enough

www americanradiohistorv. com

information to allow reconstruction of
the original wave. Sampling at exactly
fe=2fuw, called the Nyquist rate, how-
ever, requires filters of infinite cut-off
characteristics in demodulation, i.e., in
reconstructing the wave at the receiver,
Now, such filters are idealized from
theoretical considerations, but are im-
possible to achieve in practice. See Fig.
5A. For example, voice transmission is
normally limited to 3.3 ke. The Nyquist
sampling rate would be 6.6 ke, but a
sample rate of 8 ke. is most frequently
used, providing a filter guard band of
1.4 kc.

Marker Pulses

It is apparent that the pulses derived
from each input must be correctly as-
sociated at the receiver. In other words,
the successive pulses obtained from
Channel 1 must be identified in order to
be re-assembled into a usable message,
as must those of Channel 2, Channel
3, ete. To accomplish this purpose, one
of the pulses sent per sampling-cycle
(and at the same relative time within

(Continned on page 100)
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Fig. 6. Summary of pulse techniques.

Fig. 7. In this example o 1000-tps sine
wave appears on Channel 2. The sampling
is occurring at 8000 times per second.
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SUI.VING quARE'WAVE TEST PRUBI.EMS By ROY HARTKOPF

The reasons for misleading
and how to avoid pitfalls

Epttor’s NoTE: For performance checks of
broadband amplifiers of all kinds and frequency
ranges, square waves have proven themselves
to be extrentely useful. The technique has be-
come highly popuiar with many people in re-
cent years, but is firmly resisted by others. Pit-
falls “for the unwary, often inherent in the
square-wave source, are the nsual causes for
unsatisfactory results. Thus the author, instead
of repeating the often-done treatment of squarc-
wave analvsis, takes a fresh look at the wave-
forms themselves and discusses the design of a
reliable generator.

N THAT primitive era of electronics
I before oscilloscopes and TV sets,

the chief possessions of every good
technician were, apart from his multi-
meter, accurate and reliable signal gen-
erators. With this equipment, when
he had to, he could make checks of
frequency, bandwidth, sensitivity, and
distortion. even though this often in-
volved him in a slow and painful proc-
ess. With the advent of the oscilloscope
and new techniques relating to it, it
became possible to do many of the old
jobs with greater accuracy and less
time. However, the new methods
brought new problems. The ones of
concern here relate to the testing of
amplifiers and other circuits with an
oscilloscope and a square-wave gener-
ator.

On paper the testing procedure is
quite simple. For an amplifier to pass
a good quality square wave, it must
have reasonably good response from
about 1/10 to about 10 times the funda-
mental frequency of the square wave.
When the bandwidth is much less than
this, a distortion of the square wave
becomes noticeable. Thus it would seem
that all one needs to do is to feed square
waves at various frequencies into the
amplifier and note when and how the
output becomes distorted. Textbooks
show the “characteristic’” traces with
nicely drooping tops or prettily rounded
curves, indicating fall-off at low and
high frequencies respectively. In prac-
tice, one can get the most peculiar pat-
terns even if the amplifier is satisfactory
and sometimes a reasonable-looking
square wave when it is not.

In order to understand why these
things can happen, let us look at the
basic waveforms shown in Fig. 1. Fig.
1A shows a triangular waveform; Fig.
1B shows a square waveform and
Figs. 1C and 1D show pulses. Now in
spite of the fact that these have differ-
ent shapes, they are quite closely re-
lated to each other. If we look at the
triangular waveform, we see that it
rises at a steady rate from minimum to
maximum and then falls at the same
steady rate at which it rose. In other
words, we can say it has a steady slope
or gradient. If it were flattened out
until it were horizontal, like a level
highway, we could say the slope was
zero: on the other hand, if it rose ver-
tically we would say that the slope was
infinitely great. If it rises at 45 de-
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results sometimes obtained
at the source —— plus a

grees, as is shown in Fig. 1A, we call
it a slope of 1, and the fall at 45 degrees
a slope of minus 1.

Suppose we now plot a graph of the
slope of this triangular wave. We find
that the first half of the cycle, when it
is rising at a slope of plus 1, will be
represented by a horizontal line one
unit above the horizontal axis. Then
when the slope suddenly changes to
minus 1 for the second half of the cycle,
this will be represented by a sudden
switch to a horizontal line one unit be-
low the horizontal axis. In other words,
the plot of the slope of the triangular
waveform of Fig. 1A is the square wave-
form of Fig. 1B.

If, in turn, we try to plot the slope of
the square waveform of Fig. 1B, we find
that, for the first half of the cycle, there
is zero slope as the line is horizontal.

[C}]

@

(]

[10]

Fig. 1. These four waveforms are closely
related, electrically and mathematically.

Fig. 2. Basic multivibrator from which
the author's instrument was developed.
+300V.
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“foolproof”

in audio and video testing
generator design.

Then there is a vertical, infinitely steep
slope downwards, followed by the sec-
ond half of the cycle—again with no
slope at all. Then a vertical, infinitely
steep slope upwards, and so on. (We
must be careful here to avoid getting
confused between the infinitely steep
slope of the square waveform and the
amount by which it has dropped: in this
case, two units.) The perfect square
wave we have shown with a vertical,
infinitely steep drop and rise would
have to be represented by a series of
negative and positive spikes stretching
to infinity. The general appearance of
this waveform is as is shown in Fig. 1C.
The broken lines represent infinite am-
plitude.

Many readers will realize that we
have been performing an operation
known in mathematics as differentia-
tion, the basis of the differential calcu-
lus. The other half of the calculus, the
integral calculus, is basically differen-
tial calculus in reverse. The integral of
the spiked waveform of Fig. 1C is the
square waveform of Fig. 1B; and the
integral of the square waveform of
Fig. 1B is the triangular waveform of
Fig. 1A. (It is worth noting that, if
we differentiate the spiked waveform
of Fig. 1C, we get another spiked wave-
form, with each spike stretching to
infinity in both the negative and the
positive directions, as in Fig. 1D. After
this, any further differentiation gives
exactly this same waveform over and
over again.)

Instead of doing integration and
differentiation by mathematics or by
plotting, we can do it electrically by
means of the simple networks shown
in Fig. 4A and B. The explanation of
how this happens is as simple as the
networks themselves. If we apply a
sudden increase of voltage (ie., the
leading edge of a square wave) to the
input of Fig. 4A, we can see that, to
charge C, to the new voltage, a current,
gradually decreasing, must flow through
R.. This current will cause a decreasing
voltage drop across the resistor so that,
as long as C, is being charged, there
will be a steadily rising voltage across
the latter. Thus the square-wave input
will be integrated into the triangular
type of waveform of Fig. 1A,

If the input voltage does not drop
again quickly enough, the output volt-
age will eventually flatten out to a con-
stant value equal to that across the
input. Thus it is necessary that an ef-
fective integrating circuit should have
a very long time constant compared to
the input frequency it is handling,
otherwise the integration will be only
partial. Oscillograms of slightly, mod-
erately, and almost completely inte-
grated square waves are shown oppo-
site the integrating network in Fig. 4A.

The differentiating network of Fig.

ELECTRONICS WORLD
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4B works in the opposite way. Here the
sharp voltage rise across the resistor
caused by the leading edge of the square
wave appears immediately across the
output, then tapers off. But if the time
constant of C. and R, is very small com-
pared to the frequency of the input
waveform, capacitor C. will discharge
very quickly and the voltage across R-
will rapidly drop back to zero. Thus
the square wave will have been differ-
entiated into the spiked waveform of
Fig. 1C. Again examples of slight, mod-
erate, and almost complete differentia-
tion of a square wave are shown in
Fig. 4B.

It should be noted that similar cir-
cuits can be made up using resistance
and inductance instead of resistance and
capacitance. Since all circuits are made
up of some resistance, capacitance, and
inductance, it is rather surprising that
any square waves ever manage to get
through without being distorted out of
all recognition. Often. of course, they
are distorted; and this brings us back
to where we came in-—the problems as-
sociated with the testing of amplifiers
by passing square waves through them.

It may seem obvious and unnecessary
to say that the first essential require-
ment is to make certain that true square
waves, free from rounding or over-
shoot, are in fact being fed into the
equipment under test. In practice, how-
ever, this apparently simple and obvi-
ous requirement is very often over-
looked.

Fig. 5A shows a circuit arrangement
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that is used in the output of some
square-wave generators and even more
commonly in the input, coupling, and
output stages of amplifiers. After get-
ting past any stray capacitance (C))
associated with the input and/or the
source, the signal passes through block-
ing capacitor C. into R.. The required
amount is tapped off by the slider of
R, and, after getting past stray capaci-
tance C., the unfortunate signal — or
what is left of it — probably has to go
through a similar process in the next
stage of the amplifier.

In the circuit of Fig. 5A, we see first
that €, will tend to filter out high fre-
quencies. Then we notice that C: and
R, form a differentiating network (as
in Fig. 4B) which is modified by C..

If the slider of R, is set part of the
way down, the resistance of the top
part of R, and stray capacitance C.
form an integrating circuit (as in Fig.
4A), with the bottom part of R, in
parallel with C., just to create further
confusion! Finally when the slider of
R. is nearly at the bottom and C. is

shunted by a very low resistance, the
differentiating effect takes over again.
It is caused by stray capacitance C,, but
the effect is complicated by the top
half of R, being in parallel with it. The
net result is that we get a differentiated
spike imposed on the top of a fairly
normal square wave,

The oscillograms of Fig. 5B show
some of the “57 varieties” of waveforms
we can get out of the circuit of Fig. 5A
at different settings of R, and at differ-
ent frequencies. Don't imagine, of
course, that every network of this type
will have such disastrous results. The
network used to produce the oscillo-
grams of Fig. 5B had component values
designed to produce a distorted output
rather than to minimize it. The block-
ing capacitor —in order to produce a
marked differentiating effect—was cut
to .001 uxf. when it normally should
be about 1 uf. Potentiometer R, was 1
megohm when a more suitable value for
high frequencies would have been a few
hundred ohms; and stray capacitance
C. was lifted to .001 uf. That is quite
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Fig. 7. Note back-to-back mounting of
acorn tubes to minimize wire capacitance.

a bit of “stray” capacitance indeed!

Nevertheless it is a very wise pre-
caution, when using a square-wave gen-
erator with a variable output, to try
it direct on the oscilloscope first at vari-
ous output levels over the full range
of frequencies and loads that are likely
to be used. If there is the slightest sus-
picion about the oscilloscope, check that
too. One simple precaution is to see
that a high-level output from the
square-wave generator, attenuated by
the oscilloscope control, gives exactly
the same waveform as a medium- and
low-level output with little or no at-
tenuation at the oscilloscope. The latter
instrument, of course, must be reliable.

In any normal set-up, there is bound
to be some departure from an abso-
lutely perfect shape. The main thing is
to be able to recognize the type of dis-
tortion. and have some idea of its se-
verity and its possihle causes. For this
there is nothing like personal experi-
ence: a couple of hours spent experi-
menting with a simple network like the
one in Fig. 5 will do more than weeks
of theoretical study to show just what
waveforms one can get and how they
change from one type to another. This
experience actually makes the subse-
quent reading of literature on the
subject easier and more profitable.
Considering the abundance of such
literature on square-wave analysis and
interpretation, the subject will not be
treated here.

A Practical Generator

Square waves are usually generated
either by amplifying and clipping sine
waves or else by using some form of
flip-flop or multivibrator circuit. The
clipping method can produce excellent
shape but is relatively difficult and ex-
pensive, particularly if a wide range
of frequencies is to be covered, There
are several types of multivibrator cir-
cuit, but one of the best and simplest
is shown in Fig. 2. (Except for C: and
C.. part numbers correspond to Fig. 3.)
This has a fast rise time and stable out-
put, both practically independent of
frequency. and it can be made to op-
evate from a few cycles per second to
over 1 me. (actually to about 5 mc.)
merely by altering the value of the
cathode coupling capacitor,

56

To understand how the circuit works,
let us assume that V, of Fig. 2 is just
beginning to conduct. As current starts
to flow through V., a voltage drop ap-
pears across both plate resistor R, and
cathode resistor R. This causes the
plate voltage to drop, and the drop is
transferred through C. to the grid of
V., driving the latter negative, At the
same time, the voltage rise at the cath-
ode is transferred through cathode
coupling capacitor C. to the cathode of
V., driving the latter positive. Thus V.
is completely cut off. The voltage at the
plate of V. rises, and this rise is trans-
ferred through C, to the grid of V.,

Fig. 8. Author's compact version has
a power plug for an external supply.

CAPACITANCE - pt.

FREQUENCY-CPS

Fig. 9. Chart shows capacitor values
for desired square-wave frequencies,

LOADED WITH 300~ LOADED WITH .0OS MF,

Fig. 10. Abnormal loading of generater
leaves a 10-kc. square wave unchanged.

making the latter fully conducting.

Nothing further happens until the
discharging of cathode coupling capaci-
tor C: has veduced the voltage at the
cathode of V. sufficiently for that tube
to begin to conduct again. Then the
whole procedure mentioned above hap-
pens in reverse, with V. conducting and
V. cut off. The rate at which these
change-overs take place depends on the
time constants of R, and C. and R: and
C.. {This, incidentally, creates another
possible use for the circuit. If one cath-
ode resistor is made small compared
to the other, a pulse type of output can
be obtained.)

The circuit of Fig. 2 has two fairly
important shortcomings. One is that the
negative half of the square wave has
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a tilt due to the changing rate of flow
of current as cathode coupling capaci-
tor C. discharges. This tilt can be about
5 per-cent. The other and more serious
shortcoming is the marked degree of
overshoot generated. Overshoot is per-
haps one of the worst faults a square-
wave generator can have. A square
wave with a marked overshoot has little
in common, either in frequency or am-
plitude, with the signal that is supposed
to be there. At low frequencies, be-
cause of the fast rise time, the over-
shoot is often not visible on the oscil-
loscope. hut its presence can cause a
perfectly good amplifier to exhibit all
kinds of unusual and misleading symp-
toms. And, of course, if the amplifier
itself is developing overshoot, it is im-
possible to detect it. A reliable square-
wave generator should be completely
free from overshoot—even at the ex-
pense of tolerating some rounding of
the corners.

The schematic of the square-wave
generator developed hy the author is
shown in Fig. 3. The most noticeable
difference between this circuit and that
of Fig. 2 is that pentodes are used in-
stead of triodes. The immediate result
of this change is an almost complete
removal of the tilt in the negative half
of the waveform. A pentode is a con-
stant-current device and, since there
is a clamping action between the grid
and cathode of each tube (although
they are not actually connected), the
discharge of the cathode coupling ca-
pacitor leaves the current through the
pentode largely unaffected.

Another virtue of the pentode is the
reduced interelectrode capacitance be-
tween cathode and plate. At each
change-over, the cathode of each tube
carries a pulse of about 15 volts with
a rise time of about .1 microsecond or
less. It takes very little stray capaci-
tance indeed for part of this voltage to
be transferred to the plate where, it
must be remembered, the voltage
change is very small anyway, the plate
resistor being only 5000 ohms while the
cathode resistor is 100,000 ohms.

But when the pentode circuit was
originally wired and tested, it was
found that a small amount of overshoot
still appeared on the negative peak ‘of
the waveform:. This was finally found
to he due to a cathode peaking effect
caused by stray capacitance from the
cathodes to ground. It was mainly in
the wafer switch used to select the vari-
ous cathode coupling capacitors.

This effect can hest be described by
considering the tube as a generator
with the cathode and plate resistors
in series, but with the cathode resistor
having a small capacitance across it.
We then get something similar to the
potentiometer set-up in Fig. 5 when
the slider is near the bottom.

The most effective way of removing
this slight overshoot is to connect a
very small capacitor, 2.2 ppf. (C. in
Fig. 3). across from one plate to the
other. Small as it is. this causes round-
ing of the waveform at megacycle fre-
quencies; but, as can be seen from Fig.

(Continued on puage 83)

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

WORTH SHOUTING ABOUT!
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Reaching New Peaks in
Performance, Portability and Price

MIiGHTY MITE 11

They’re shouting from the hill tops.
Technicians, engineers and test labs
all say that the original Mighty Mite
finds the tubes that large expensive
testers miss. And now .. . here is
the new improved Mighty Mite! De-

signed for the present and far into
the future. Tests all of your present
tubes plus the new RCA Nuvistors and
Novars, GE Compactrons and Sylvania 10

50

Remember . . . thereis

only one Mighty Mite

pin tubes.

A complete tube tester that is smaller than a portable type-
writer yet outperforms testers costing hundreds of dollars.
A rcal money maker for the serviceman and a trusty com-
panion for engincers, maintenance men and cxperimenters.,

Even though the Mighty Mite weighs less than § pounds,
new circuily by Sencore enables you to use a meter to
check grid leakage as high as 100 megohms and gas condi-
tions that cause as little as onc half microamp of grid cur-
rent to flow. Then too, it checks for emission at operating
Ievels and shorts or leakage up 10 120,000 ohms between all
clements. This analytical “stethoscope” approach finds
troublesome tubes even when large mutual conductance
testers fail. And it does all this by merely setting four con-
trols labeled A, B, C, & D.

Check these plus Sencore features: Meter glows in dark for
casy reading behind TV sct ® Stainless steel mirror in ad-

Sencore Sam says . . .
the Mighty Mite is the real answer for the man on the go.”

SENCORE.

February, 1962

justable cover for TV adjustments ® Rugged, ail steel carry-
ing casc and easy grip handle & Smallest complete tester
made, less than one foot square. Mighty Mite 11 will (est
every standard radio and TV tube that you cncounter,
nearly 2000 in all, itcluding foreign, five star. auto radio
tubes (without damage)} plus the new GE Compactrons,
RCA Nuvistors and Novars and Sylvania 10 pin tubes.

Mighty Mite 11 also has larger. casy-to-read type in the set-
up booklet to insure faster testing. Why don'’t you join the
thousands of servicemen, cngineers, and technicians who
now own a Mighty Mite tube tester? Tube substitution is
becoming impossible and costly with nearly 2000 tubes in
usc today. Ask your authorized Sencore Distributor for the
New Improved Mighty Mite. Size: 10%” x 914" x 315"
Wt. 8 Ibs.

MODEL TC114

They all agree . . .

www americanradiohistorv. com
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Profiles in Electronic Engineering Technology

Will you have a rewarding
career, like Richard S. Conway?
Or will you never get beyond
a routine job? It’s up to you.

LET'S LOOK AT THE FACTS. There's something wonder-
ful about understanding how a circuit works or what a
filter capacitor does. 1f you've ever fixed a TV set, built
a radio or used a voltmeter, you've tasted the thrills of
electronics.

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

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

www americanradiohistorv.com

ELECTRONICS KNOWLEDGE YOU CAN USE. CREI Home Study
preparation gives R. S. Conway the technical background to deal with Engi-
neers as Supervisor, Electronic Test Dept., Wilcox Electric Co.

ADVANCED TECHNICAL KNOWLEDGE IS THE KEY to success in
electronics. If you have a practical knowledge of current engineer-
ing developments, if you understand ‘“‘why’ as well as “how,”
you have what employers want and pay for. With such qualifica-
tions, you can expect to move ahead.

CREI OFFERS YOU, for study at home, a complete program in elec-
tronic engineering technology designed to prepare you for a
rewarding, well-paying career in electronics. CREI equips you
with a practical working knowledge of advanced and up-to-date
electronic developments that will put you on the level of specializa-
tion where men are most in demand.

CRE| MEN LIKE RICHARD S. CONWAY hold positions as associate
engineers, engineering aides, field engineers, project engineers and
technical representatives. They work in every area of electronics,
from manufacturing to research.

WHEN YOU ENROLL IN A CREl HOME STUDY PROGRAM,
you study courses to which a number of today's leading engineers
and scientists have made substantial contributions. You are
guided and assisted by CREI's staff of experienced instructors.
You study texts that are specifically prepared for home study use.
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EMPLOYERS GIVE YOU SPECIAL CONSIDERATION for advancement
with CREI Home Study preparation. Quality Control Manager Ray V.
Smith of Wileox Electric Co. explains this to CREI alumnus Conway.

INCREASE YOUR PROFESSIONAL STANDING. A CRE! Home Study
Program helps you gain new authority and respect. Examining a complex
installation with Conway is R. M. Soldanels, a technician at Wilcox Electric
Co. who is currently studying a CREI Program at home.

Through CREI, you have a choice of programs covering every
field of electronics:

RADAR o COMPUTERS o SERVOMECHANISMS o INSTRUMENTATION o
AERONAUTICAL AND NAVIGATIONAL ¢« COMMUNICATIONS o TELEVISION
e AUTOMATION AND INDUSTRIAL ENGINEERING TECHNOLOGY s
NUCLEAR ENGINEERING TECHNOLOGY

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

THE HIGH CALIBRE OF A CREI HOME STUDY EDUCATION is
attested to by America’s biggest corporations, where CREI
students and alumni attain positions ranging from engineering
technicians to engineers to top officials. Such companies are
National Broadcasting Company, Pan American Airways, Federal
Electric Corporation, The Martin Company, Northwest Tele-
phone Company, Mackay Radio, Florida Power and Light and
many others. They not only recognize CREI Home Study educa-
tional qualifications but often pay all or part of CREI tuition
for their employees.

CRE| HOME STUDY PROGRAMS are the product of’35 years of expe-
rience; CREI was among the first to have its curricula accredited

PREPARE FOR A SECURE FUTURE in electronics with a CREI Home
Study Program. Richard Conway is shown relaxing in his yard with his
children. CREI helped further his carcer, increase his income.

B

YOUR WHOLE FAMILY SHARES YOUR SUCCESS. Living is better for
everyone when you get promotions and advancements through CREI Home
Study. Abowe, Mrs. Conway and their twe children, Cynthia and David,
share Richard Conway’s success.

by the Engineers’ Council for Professional Development. Each
program has been developed with the same painstaking skill and
care that CREI put into its electronics courses for the Army
Signal Corps, its special radio technician courses for the Navy, and
its group training programs for leading aviation and electronics
compenies. For those who can attend classes in person, CREI
maintains a Residence School in Washington, D. C.

YOU CAN QUALIFY for a CRElI Program, if you have basic
knowledge of radio or electronics and are a high school graduate
or the equivalent. If you meet these qualifications, write for FREE
58-page book deacribing CREI Programs and career opportunities
in advanced electronic engineering technology. Use coupon
provided, or write to:

emOing,
»

0
*

The Gapitol Radio Engineering Institute
ECPD Accredited Technicat Institute Curricula » Founded 1927

1 Dept 1102-K 3224 Sixteenth St., N.W.

. Washington 10, D.C. #20
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AUTOMATIC STEAM IRONS

By DAVID R. ANDERSON

Relative simplicity of these appliances and the
potential of extra profit justify the side line.

N IMPRESSIVELY large number
A of small appliances, electric but
non-electronic, are sold in this
country every year, and they are in reg-
ular use. Eventually they break down
and must be serviced. Even where the
radio and TV technician does not solicit
such business, he is likely to have it of-
fered to him. The service installations
devoted exclusively to this type of work
are scattered. Aside from manufacturer
service or the repair operation of a de-
partment store, there are not many
places the appliance owner can go to. To
the user, the TV repair shop seems like
a logical place.

The pros and cons concerning this
type of auxiliary business, which are
many, have been discussed before. (See
the author’s “Small Appliance Service:
Toasters,” page 70, in our issue for May
1961.) Each shop owner must decide for
himself whether this modest type of di-
versification will benefit him. For those
who are interested but have done noth-
ing about it until now: the repair of
steam irons, as is the case with many
small appliances, is not particularly diffi-
cult. Furthermore, many thousands are
sold each year. Most need service sooner
or later.

Principles of Operation

Despite the many makes and models,
all operate on the same general prin-
ciples. The heating element, which has
its temperature controlled by a thermo-
stat, heats the sole plate (the bottom.
metallic surface that comes into con-
tact with the material being ironed) and
water stored in the iron is also heated to
produce steam. As steam is formed, it
builds up pressure, which then forces
the steam out through holes in the sole
plate. A control is provided that allows
steam to be turned on or off. as desired.

There is a choice of several, specific
methods for producing the steam, but
two of them account for the great ma-
jority of automatic steam irons in use.
One of these popular methods involves
the use of a boiler, as shown in Fig. 1.
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Here the water tank is placed directly
over the heating element. The heating
water is evaporated to form steam and
build up pressure. The pressure forces
the steam out through the indicated
holes. Irons using this method can bhe
recognized quickly by the fact that
steam production does not occur as soon
as the sole plate comes up to operating
heat. The water must also become hot
enough to produce steam.

The other method is to mount the
water tank away from the heating ele-
ment, usually well above it. Water is
then slowly fed to the steam chamber
below (Fig. 2) through a small opening,
usually a drop at a time. As each drop
strikes the sole plate, which is usually
part of the steam chamber, it is vapor-
ized immediately and forced out through
the holes in the sole plate. This is the
steam-generator type of iron. With this
method, steam production hegins as soon
as the sole plate is hot enough for iron-
ing. In such a design, the steam control
permits the user to choose dry ironing
without emptying the water tank, sim-
ply by turning off the flow of water to
the steam chamber.

The electrical system of any steam
iron is quite simple, and will not depend

STEAM
HEAT
?CON LTS CONTROL

WATER TANK THERMOSTAT

nolES SOLE PLATE  MEATING ELEMENT

Fig. 1. How the boiler-type steam iron
works. The diogram has been simplified.

Fig. 2. In the steam-generator system,
drops of water are vaperized instantly.

STEAM
CONTROL

/LH-
STEAM CHAWBER |

WATER TANK THERMOSTAT

g[u_ ERAN RN 3]

i ¥
MOLES SOLE PLATE nEnﬂ\G ELEMENT
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much on differences in steam genera-
tion. A typical arrangement is shown in
Fig. 3. The thermostat cycles on and off
to keep sole-plate temperature fairly
constant at a pre-selected level. Al-
though specific thermostats may vary
with make and model, very few work on
any principle other than that of the bi-
metal strip. Connected in series with the
heating element, the thermostat is also
positioned close enough to sense the heat
from this element.

Because the strip is made of two dis-
similar metals that have different rates
of expansion and contraction when they
are heated or cooled, it bends as it gets
hot, causing the contacts, initially
closed, to open at a pre-set temperature.
This cuts off current to the heating ele-
ment, which begins to cool. The bi-metal
strip also cools, until it bends back to
close the contacts and start the cycle of
operation all over again.

The operating temperature may bhe
controlled by adjusting the thermostat-
ic gap. The control with which this is ac-
complished, made externally available
to the user, is conventionally marked
with the types of material that should
be ironed at the various settings rather
than directly in temperature. However,
actual temperature is of interest when
an iron is checked for proper operation.
It is useful to know, then, that the high
setting (for linen) is in the vicinity of
500° F, whereas the low (rayon) setting
will probably be 275° F or somewhat
lower.

Equipment Requirements

In addition to what is doubtless in the
service shop already, a few items of aux-
iliary equipment will make working on
irons easier, and they are both simple
and inexpensive to assemble. For ex-
ample, it is a good idea to put together
an iron holder, like the one shown in Fig.
4. This will keep a disassembled iron in
convenient order and facilitate check-
ing. It will also prevent scratching of the
smooth, bottom surface of the sole plate
or other possible damage.

The materials for the holder can be
three pieces of scrap wood and a soft
cloth. The bottom piece, number 1,
should be large enough to accommodate
any iron and may be cut square. The
cloth is stretched flat on top of it. In ad-
dition to being soft, the cloth should be
fairly heavy—padding or several thick-
nesses may be used—and synthetic fab-
rics should be avoided as they do not
tolerate as much heat as other types. An
iron can be used as a template for deter-
mining the shape to which pieces 2 and
3 should be cut. These pieces are then
fastened to the first piece with screws.
If desired. the holder may be fastened to
the work bench.

To use the holder, the iron is simply
placed in the shaped opening and slid
forward until it is held securely. Since
the sole plate is the base on which most
of the components are mounted, this
arrangement is convenient for service
once the cover has been removed.

Another useful device is a simple iron
tester. The schematic for one appears in
Fig. 5. Parts may be laid out in any way
that is convenient. A block of wood is

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

convenient for mounting. Such types as
#41 or #43 should be suitable for the 2.5-
volt lamp. Together with its resistive
shunt, it will give useful indication with-
out altering iron operation, because it
will not alter voltage and current to the
iron significantly.

A suitable value for the shunt will be
less than one ohm-—about a third of an
ohm, in fact, for most irons—and it will
have to pass a current of several am-
peres. It can best be made up from ni-
chrome or other resistance-type wire. If
a standard replacement heating element
for use in electric heaters and hot plates.
usually available at low cost in dime
stores, is obtained, it can serve as the
raw material. With total resistance
(perhaps 25 ohms) known, short lengths
of desired value can be measured off ex-
perimentally with an ordinary inch rule.

To handle the heavy current safely, it
is better to use three somewhat longer
strips connected in parallel across the
2.5-volt lamp. The long element provides
surplus material for trimming and ex-
perimenting until the right value is
achieved.

Another helpful accessory is a simple
test-probe set made up of several feet
of ordinary line cord. terminated in an
a.c. plug at one end. The other end can
simply be the exposed tips of the two
wires in the cord or a pair of insulated
prods with exposed tips can be used.
Care should be taken to avoid shorting
the tips or making contact with them in
use, as full line voltage will appear
across them if the switch at the 7.5-watt,
117-volt lamp should be closed. Remem-
ber that the switch will have to carry at
least 10 amperes.

Basic Procedures

Actual troubleshooting of a steam iron
is quite simple: taking the appliance
apart to find the defect and putting it
together again will account for most of
the time involved. For disassembly and
re-assembly, the manufacturer’s in-
structions are most helpful. Since these
are not generally at hand and since spe-
cific procedures vary from model to
model, the technician will work on his
own, more often than not. Fortunately,
despite variations, he will seldom run
into complications. The object is to get
the upper, covering portion of the device
out of the way to expose inner parts.
Noting the position of each part as it is
removed will ease the problem of getting
the iron together later.

One of the most common checks on
the iron’s electrical system will be for
shorted or open conditions. When check-
ing for continuity, the tester's on-off
switch is placed in the off position, put-
ting the 7.5-watt lamp in the circuit; the
iron is plugged into the tester's a.c. re-
ceptacle; and the appliance’'s heat con-
trol is turned on. The 7.5-watt lamp will
light only if there is continuity.

To check for shorts or leakage, the
tester switch is left in the off position,
but the test probe is inserted in the re-
ceptacle. One lead or prod of this probe
is touched to one prong of the iron's
line-cord connector and the other lead is
touched to the iron's body or other me-
tallic parts, with the iron turned on,
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HEAT CONTROL

S PeTAL CONTACTS
STRIP
nrv.a.c
HEATING
ELEMENT
~ 290009
Fig. 3. In all types, the electrical

system, as shown above, is quite simple.

Lighting of the lamp now indicates a
short.

Operation of the thermostat can also
be checked with the tester. This time
the iron is plugged directly into the re-
ceptacle. but the on-off switch is closed
to short out the 7.5-watt lamp. When
the iron is cold, the thermostat contacts
should normally be closed. If they are.
the 2.5-volt pilot bulb will light. The iron
is then allowed to heat up. If the ther-
mostat is working. the bulb will extin-
guish when the proper temperature is
reached, indicating that the thermostat
contacts have opened.

Common Symptoms

Some of the usual complaints asso-
ciated with the appliance are water
leakage, faijlure to steam. inability to
maintain proper temperature, sputter-
ing, and staining of the materials being
ironed. The first symptom is usually
caused by a leaky steam control, but
there is also the possibility of a leaky
tank. Visual inspection should determine
the cause quickly once the interior of
the appliance is exposed to view. An im-
properly operating control may merely
be due to deposited foreign matter,
which can be cleaned away, rather than
an actual defect.

P
J0P VIEW
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2 | 3
4 118" {
2 SOFT cLotw [ 3 12"
2
1 w0 0D REAR VIEW
- 7" e

Fig. 4. An eosily built holder cuts the
inconvenience of disassembly and service.

Fig. 5. Circvit for o wniversol tester
that can check most phases of operation.

75w 2.5v.
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Failure to steam most often results
from either of two causes: the thermo-
stat is out of calibration or the steam
passages have hecome clogged. Commer-
cial testers are available for checking
the temperature about which the ther-
mostat operates, but the technician may
feel that the amount of iron repair he
will handle does not justify an extra in-
vestment. A rough but adequate indica-
tion can be ohtained with the tester of
Fig. 5 and a thermometer having a tem-
perature range between 250° F and 510
F. A common oven thermometer will do.

To check temperature at which the
thermostat operates, the iron is plugged
into the tester and the 7.5-watt bulb is
shorted out. The thermometer is put in
contact with the sole plate and the iron
is allowed to heat up. When the 2.5-volt
bulb extinguishes, the thermometer
reading is noted, since this is the tem-
perature at which the thermostat opens.
It is also a good idea to take another
reading when the lamp goes on again. to
make sure that there is not an excessive
temperature drop before the thermostat
closes again. If operating temperature is
incorrect. there is usually an adjust ment
available to correct this. Once more, al-
though the manufacturer's service data
is the hest guide. it should not be diffi-
cult to find and re-set the adjustment
without help.

If failure to steam is the result of
clogging in the steam passages, the iron
has probably heen used with tap water
for some time, instead of the recom-
mended distilled water. The impurities
in tap water eventually build up a de-
posit in the narrow passages. Often
these passages can be cleared with a
narrow, sharply pointed tool; in other
cases the damaged part must be re-
placed.

Inability to maintain proper temper-
ature or sputtering are both due, as a
rule, to improper calibration of the
thermostat. The check procedure for
these symptoms, involving the tester
and a thermometer, have already been
described.

Staining of materials is caused by im-
purities that have accumulated in the
water tank and steam passages and
which are expelled with the steam dur-
ing use. Cleaning out deposits and flush-
ing the iron should eliminate this com-
plaint. One way to flush the iron is to
open the steam control valve and fill the
iron with water while it is cold, flooding
all steam passages. The iron is then
turned on and set to generate steam. As
steam is forced out under pressure, it
will carry out impurities with it. Inex-
pensive chemical compounds are avail-
able in many groceries and supermar-
kets for addition to the water to promote
this cleaning action while flushing.
These are of some help. The water used,
of course, should be distilled.

All in all, service requirements for
steam irons should not prove difficult for
a technician who can successfully handle
such a complex device as a TV re-
ceiver. The extra profit this side line can
provide ought to make a worthwhile dif-
terence to all but the most successful
shops, and the customer good will can
be of help to any shop. A
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FM STEREO AT LOW COST SPACE-SAVING AS-81 SERIES

A “value packed” combination for exciting stereo FM entertaunment! Tuner has pre- MINIATURE HI-FI SPEAKER SYSTEM KITS

assembled, prealigned FM tuning unit for fast. casy assembly. Features flywheel Measures only 1034”7 x 612" x 638", 70-14,000 ¢ps

tuning, automatic frequency control. handsome modern styling. Sterco converter has  response. 67 woofer, 37 tweeter. 8 chm imp. 6 watt

self-contained power supply, cathode follower outputs for A & B channels. 12 Ibs. power rating. Factory assembled cabinet. 101bs.

Kit AJ-31S (includes AJ-31 tuner and converter). . .no money down, $7 mo. Kit AS-81.. Unfinished . . .. . .$17.50
Saves $2.50. ... .. ...l i only $69.95 ..Mahogany or Walnut. — ...$19.95

SAVE TIME & STEPS WITH A HEATHKIT INTERCOM SYSTEM " CORDLESS" AM RADIO

Complete indoor & outdoer communications facilities in casy to build kit form.  Byirery powered. 47 x 6" PM
All-transistor master handles up 10 five inddor or eutdoor remotes. Powerful | gqker: transistorcircuit; ivory
wittt output and specially designed frequency response assure crisp, clear com- & oreen. 3 Ibs.

municiations. Costs only 5S¢ a month 1o operate! Kit GR-131 Radio

Kit GD-121 Master Station .. . 5 Ibs. . . . no money down, $5 mo. ... ......... $29.95 (less battery).... ... .. $19.95
Kit GD-131 Indoor Remote ... 3 IbS. . ... .. .ottt caaeaans $8.95 GRA-131-1: Battery pack
Kit GD-141 Outdoor Remote .. . 2 IDS.. ...t $ 5.95 2,108 e « yoa ikt s = -3 $1.10

HEATHKIT offers MORE-more new

Why take chances in kit buying—
Heathkit's broad guarantee

assures satisfaction every time.
Compare this guarantee with any competitive

Whatever your interest, there's a
. . clectronic kit manufacturer. See why Heathkit
Heathklt fOI’ yOU. over 250 klts— eaCh gi\cls )’03 mtorc. Cur ‘pridc in our {]uulily‘ in

our reputation and goodwill. in our pains-
takingly engincered “‘check-by-step™ instruc-

priced tO Save YOU money- Guaranteed tions is reflected in the unconditional guaran-

tee that you. regardless of technical knowledge

i i or experience, ¢ian build any Heathkit.
to be easy to build and to provide years % B th o

f H t d H rf MONEY BACK GUARANTEE
o enj oymen an superlor pe ormance- 52 The Heath Company unconditionally guaran-
E tees that you can build any Heathkit product
and that it will perform in accordance with ¢ur
published spechications, by simply followiny
and completing our Check-by-step instructions,
of yous BurChase price will be Cheetlully fe-

0000099 099090099090099909919
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WORLD-WIDE REACH!

SHORT WAVE RECEIVER

Covers 550 ke 1o 30 me in four bands. Huminated
7* slide-rule dial & mecter. Versatile controls for top
reception. *Velvet touch™ tuning. Easy circuit
board asscmbly. Beige & aqua color. 9 Ibs.

Kit GR-91.. .no money down, $5 mo......... $39.95

NEW CITIZEN'S BAND TRANSCEIVERS

New high-efficiency transmitter. 3-crystal controlled
transmitting channels; single crystal or variable
receiver tuning. Adjustable squelch, automatic
noise limiter. Press-to-talk mic. Signal meter. £3 lbs.
Kit GW-11 . . . specify ACor OC . ..

no money down,$7 mo.................., a.$69.95

Don't wait fo buy the kit you need!
Heathkit's easy terms let you
enjoy it while you pay!

No nced for cash. Beginners, enthusiastic
amateurs and dedicated professionals will find
kits 10 meet their needs . . . and pocketbooks.
Here is tremendous quality at the lowest pos-
sible cost PLUS new relaxed gredit terms. You
can purchase any kit from $25 to $600 with no
down payment and take up to 18 months to
pay. What's more, when you purchase the kit
of your choice, you purchase with cenfidence,
with the sure hnowledge that it will outper-
form any competitively priced product. Enjoy
it today . . . pay for it tomorrow. Remember,
no money down and up to 18 months to pay.
With a Heathkit every dollar invested gives
double enjoyment, double value!

February, 1962

NEW! FIRST COMPLETE FILTER-TYPE
SSB TRANSMITTER IN KIT FORM!

Another Heathkit first! Every desired SSB feature at half price. Send for full specifi-
cations and compare for yourself! Operates 80 through 10 meters with out-of-band
coverage for MARS operation. 180 watts PEP—SSB & CW, 75 watts A M. Parallel
6146%s in final. All power supplies built-in. Unique simplified alignment procedure!
Kit HX-10 SSB TRANSMITTER.. .92 Ibs...no money down, as low as $22 mo.$334.95

i
i
i}

POCKET SIZE

“"WALKIE TALKIE''
4-transistor: crystal-
controlled. Range |
mile. Easy circuit
board assembly. 2 Ibs.
Kit GW-31 ca. $24.95

RESISTANCE & CAPACITOR DECADES

Provide precision resistor values from 1 ohm to 999,999
ohms in one ohm steps, at Y5 of 19 accuracy . .. capacitor
values from 100 mmfd to 0.111 mfd in 100 mmf steps.

Kit IN-11 . .6 decade resistance kit...4 |bs.. ..
no money down, $§ Mo, .. ... ... ... $24.95
Kit IN-21...3 decade capacitor kit...3lbs......... .$17.95

NAME
ADDRESS

ity

Ship D Parcel Post

rdering

ITEM

HEATH COMPANY
Benton Harbor 15,

Yes, send me my free 1962 Heathkit catalog

Order direct by mail or See your Heathhit dealer

Tius Chnistimas Give a Heathgilt

Michigan

[ =IT"
S =< AT3E

ZONE STATE

Express 1 C.OD. Best Way
—
Send n today for vour tree
1 100-pape catalog Over 250
| mODEL nO PRICE kits rmore than A0 are new

on this most complete cata
log of kits Every mece s
top quahly save up lo
5075 Getacatalog now and
1 receive 1962 Heatrkit sup
plements

+
from the World's Shopping Center for Elecironic Kits
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I UNIVAC
FIELD
ENGINEERING

Assignments for
Missile-Guidance
Computers & Tactical
Data Systems

FIELD ENGINEERS

Involves malntenance of Univac computer
equipment such as the ICBM Guidance
Computer and the Nike Zeus Target In-
tercept Computer. Applicants must have
at least 2 years formal education in elec-
tronics with 3 or more years in mainten-
ance, Experience should be associated
with complex electronic equipment such
as TV, radar, sonar or digital computing
systems. Two to 6 months training at full
pay before assignment.

INSTRUCTORS

Quallfled instructors with backgrounds
slmilar to field engineer requirements are
now being selected to instruct and train
field personnel. There are also re-
quirements for computer programming
instructors.

ENGINEER WRITERS

Writers and editors are needed to write
and produce instruction manuals for field
engineering projects. Applicants should
have technical degree or equivalent and
extensive electrenic writing experience,
preferably with computer circuits and
theory. Familiarity with military publica-
tion specifications essential.

These positions offer career
opportunitics for qualified person-
nel who are interested in joining
an industry leadcr. Benefits include
company paid life insurance, hos-
pitalization, medical and surgical
benefits, relocation expenses and,
where applicable, living allowances

|l

| JANUARY 23-27

Third Annnal ERA Convention & Management
Conference. Sponsored by Electronic Representa-
tives Assn., Hollywood Beach Hotel, Hollywood
Beach, Fla. Details from ERA headquarters, 600 S.
Michigan Ave., Chicaga 35, Il

FEBRUARY 7-9

| 1962 National Winter Convention an Military
| Electronics. Sponsored by PGMIL and L.A. Section
| of IRE. Ambassador Hotel, Los Angeles. Details
from IRE Los Angeles Office, 1435 S. la Cienega
|Blvd,, L.A., Calif,

| FEBRUARY 9-11

Pacific Electronic Trade Show. Shrine Exposition
Hall, Los Angeles. Information on exhibits ond
program available from PETS, 2216 S. Hill St.,
Los Angeles 7, Calif.

FEBRUARY 14

| Color TV Seminar. Sponsored by Precision Ap-
paratus Co., Inc., General Electric Co. and Voor-
hees Technical Institule. Meeting at Yoorhees
| Technical Institute, 67th St at Second Avenue,
{ New York City, 7:30 p.m. Details from Precision
. Apparatys, Inc,, 70:31 84th St., Glendale, N.Y.

 FEBRUARY 14-16

| International Solid.State Circuits Conference.
Sponsored by IRE, AIEE, and University of Penn-
sylvania. Campus of the University of Pennsyl-
vania and Sheraton Hotel, Philadelphia. Details
available from the IRE, 1 East 79th St., New
York 21.

| Sun | Mon | Tue | Wied | The | Fi ] Sat |

PR T
CALENDAR 1H3

of EVENTS JE3
YO | |

FEBRUARY 27-MARCH 1

Symposium on Applitation of Switching Theory
in Space Technology. Spansored by Llockheed
Aircraft Corp. and AFOSR/General Physics Div.
Contact Dr. J. P, Nach, ¢/o Lockheed, Sunnyvale,
Calif. far details.

MARCH 1-2

Eighth Scintillation and Semiconductor Counter
Symposium. Sponsored by PGNS, AIEE, AEC, NBS.
Shoreham Hotel, Washingten, D.C. Pragram infor-
mation from Dr. George A. Morton, RCA Labs,
Princeton, N.J.

MARCH 7-11

San Francisco Home and High Fidelity Show.
Sponsored by Magnetic Recording Industry Assn.
Cow Palace, San Francisco. Open to the public.
Stereo FM multiplex broadcasting and receiving
equipment will be featured.

MARCH 14-16

Twelfth Annual Conference on Instrumentation
for the Iron & Steel Industry. Sponsored by In-
strument Society of America. Hotel Roosevelt,
Pittsburgh, Pa, Details from H. M. Gravatt, Alle-
gheny Ludlum Steel Corp., Research lab., Brack-
enridge, Pa.

MARCH 20-25

1962 Llos Angeles High Fidelity Music Show.
Sponsored by Institute of High Fidelity Monufac-
turers, Inc. The Ambassador Hotel, Los Angeles.
Open to public March 21.25th.

1. Bridge A.
2. Clamping B

3. Decouypling

CIRCUIT QUIZ

By JOE TERRA

HE circyit is perhaps the most important constituent part of any electronic device. Can you
identify the following circuits? Match the types of circyits given in the first column with
their respective descriptions given in the second column, then check your answers on page 98.

Used in analyzing the function of electronic devices such as

vacyym tybes and crystal cartridges.

. RC circuit used to separate two functions or frequencies.

€. Two-tube amplifier circuit; grid and plate of one tube op-
erates 180 degrees out-of-phase with the grid and plate
of the other tube.

D. Parallel-resonant circuit which suppresses the frequency to

which it is tuned.

66

at field sites.

Send complete resume of
education and experience 10

R. K. PATTERSON

Department CC-2

R E M 1

N G T O N

A A NO

UNIVAC

OIVIBION OF BPERRY RANO CORPORATION

Univac Park St. Paul 16, Minnesota

{An equal opportunities employer)

Keeps either amplitude exireme of a waveform at a certain

Closed circuit containing one or more ¢oils; used to couple
radio-frequency circuits.

. The input circuit of a vacuum tube,

Utilizes the earth as a conductive path.

Veltage amplitude at the output is propertional to the rate
of change of voltage at the input.

Used to record pulses from Geiger tube when pulse fre-
quency is extremely high.

Circuits operating at the same resonant frequency.

Mesh circuit consisting of a number of branches including
one source of Fotential.

Early form of radio-frequency amplifier circuit.

Signal is dmplified both befere and after detection in the
same amplifier tube or tybes.

Network of resistors and capacitors used to separate or by-

4, Differentiating
I 5. Equivalent E
1 6. Grid potential level.
F.
7. Ground-return
G
8. Hazeltine Neutrodyne H.
9. Integrating L
10. lsochronous J.
11. Llink K.
L,
12. Push-pull
M,
13. Reflex N
14. Rejector
o.
15. Scaling

pass signals that would ordinarily flow in @ common circuit.

ELECTRONICS WORLD
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The Making of a Magnet. Bell scientists test new superconducting electromagnet, the small cylindrical object being removed
from helium bath at minus 450 degrees F. An early experimental design produced a field strength over 65,000 gauss.

OUT OF SOLID STATE SCIENCE COMES A POWERFUL NEW MAGNET

Bell Telephone Laboratories’ creation of a power-
ful superconducting electromagnet once again illus-
trates the role of materials research in the advancement
of communications.

It has long been known that certain materials
called superconductors have a zero electrical resistance
at temperatures near absolute zero. A solenoid of
superconductive wire carrying a large current should
be capable of producing an extremely powerful mag-
netic field without the bulky power equipment that is
needed for conventional electromagnets.

A formidable obstacle blocked the way, however.
The strong magnetic field tended to destroy the wire’s
superconductivity.

Bell Laboratories scientists studying superconduc-
tors—as part of their endless search for new materials
for communications — were led to the discovery of a
number of alloys and compounds having exceptional
superconductive properties. One of these materials. a

February, 1962

compound of niobium and tin, was found to possess
a startling ability to retain its superconductivity in
intense magnetic fields of over 100,000 gauss. Bell
scientists went on to show how the Lrittle, intrac-
table material could be made into a wire and hence
wound to make an extremely powerful electromagnet.

By finding a low-cost way to create enormously
powerful magnetic fields. Bell scientists have brought
closer new applications of magnetism in communica-
tions. Intense magnetic fields provide an invaluable
tool in research. and offer an attractive means for
containing hot plasma in thermonuclear experiments.

The new magnet is another example of how Bell
Laboratories research not only works to improve Bell
System communications but also henefits science on
a broad front.

() BELL TELEPHONE LABORATORIES

Ty
o world center of communications research and development
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TV-RADIO Servicemen or Beginners
SEND FOR

F
Mﬂ/%
7-Volume Job Training Set
on 7-Day FREE TRIAL

The First Proctical
TV-RADIO-ELECTRONICS
Shop Library

- . =
Answers ALL - -
Servicing Problems QUICKLY ...

Makes You Worth More On The Job!
Examine Coyne's all-new 7-Volume TV-
RADIO-ELECTRONICS Reference Set for 7
days at our expense! Be convinced it gives you
the way to easier TV-Radio repair—time sav-
ing. practical working knowledge that heh])s
you get the BIG money! See how to install.
servicé and align ALL radio and TV sets. even
color-TV, UHF. FM and transistorized equip-
ment. New photo-instruction method is quick
and easy lo understand. No complicated math
or theory —just practical facts you can put to
use immediately right in the shop. or for ready
reference at home. Over 3000 pages: 1200 dia-
grams: 10.000 facts’®

Like An Electronics Expert At Your Side!
vOL. S—EVERYTHING

vOoL, 1—EVERYTHING
ON TV-RADIO PRINCI-
PLES! 300 nKes of
ractical explanations:
hundreds of illustra-
tions

vOoL. 2—EVERYTHING

ON TV-RADIO-FM RE-

OoN TV TROUBLE-
SHOOTING! Covers all
types of sets. 437
paRes: illustrntions, dia-
frans.

VvOL, 6—TV CYCLOPE-
DIA! Quick and concise

CEIVERS; 403 pages; answers to TV problems
fully illustrated. in al Imbcltjlcxll?l order.
VvOL. 3—EVERYTHING including 11IF. Color
ON TV.RADIO CIR- TV and Transistors; 368
CUITS! 336 pages; hun- DPoges.

dreds of illustrations. yoL, 7—~TRANSISTOR
circuit diagrams. CIRCUIT HANDBOOK!
vOL. a—EVERYTHING
ON SERVICING IN-
STRUMENTS! Ilow they
work. how to usc them.

Practical Rcfercence
coverink Transistor Ap-
plications: over 200
Circuit Diagrams; 410

368 parfes: jllustrated. paRces

DIAGRAM BOOK FREE!
For prompt action, we’ll also send
you this big book. "150 Radio-
Television Picture Patterns and
Diagrams Explained” ABSO-
LUTELY FREE just for examin-
ing Coyne's 7-Volume Shop Li-
brary on 7-Day FREE TRIAL!
Shows how to cut servicing time
by reading picture-patierns, plus
schematic diagrams for many TV
and radio sets.

SEND NO MONEY

Just mail coupon for 7-Volume TV-Radio Set
on 7-Day FREE TRIAL! We’'ll include the DIA-
GRAM BOOK FREE. If you keep the sel, pay
only $3 in 7 days and $3 per month until $27.25
plus postage is paid. Cash price only $24.95. Or
return set at our expense in 7 days and owe
nothing. Either way, the FREE BOOK is yours
to keep. Offer is [imited. so mail the coupon
TODAY!

FREE BOOK—FREE TRIAL COUPON

City .. o i e Zone. ... State.....
= Check here if you want Set sent C.OD Coyne
¥s postage on C.O.D. and cash orders. 7-Day
1 Monev-Back Guarantec

[T r ey Y Y T T R R R LY ]
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% Educational Book Publishing Division 1
8 COYNE ELECTRICAL SCHOOL 1
8 1455 W, Congress Parkway, Dep!, 22.EW, Chicage 7, 111 1
§ Yes! Send me COYNE'S 7-Volume Applied Prac- @
8 tical TV-RADIO-ELECTRONICS Set for 7-Davs g
1 FREE TRIAL per ¥our offer. Include “'Patterns & g
g Diamiams™ book FREE! H
: Name ....... e AgC. ... :
BAddress . . ... e i e e e e 1
1 1
§ 1
1 1

1

L]

FM-Multiplex Adapters

(Continned from puge 38)

it is important that phase distortion be
kept low and that the subcarrier be
reinserted in exactly the right phase.
Adapter manufacturers are aware of
this requirement and everything is done
to maintain proper phase relations, If
there is phase crror, separation suffers
and there may even be a complete in-
terchange of signals in the two chan-
nels, with the left signal coming out of
the right speaker, and vice versa.

Anather problem is that of noise and
interference. Beeause of the added in-
formation that is transmitted when a
station is broadcasting sterco, there is o
loss of signal-to-noise ratio compared to
monophonic reception. Hence, every-
thing must be done to keep signal
strength high. This means that the user
may have to switch to an outdoor or more
highh' directional antenna, and that a
little more care will have to be exer-
cised in tuning, A tuning indicator will
he helpful here

Noise may also come in along with the
19-ke. pilot signal and appear as ampli-
tude modhtlation of the 38-ke. subcarrier.
The detectors in the adapter have no
way of knowing whether this is “signal”
or “noise.”” hence noise may appear in
the output. Some adapters have built-in
noise filters that may be switched in if
they are neceded. Also, beeause of the
possibility of noise in the sterco circunits.
these are usually bypassed completely.
cither automatically or manuallty, when
a mono signal is being reccived. Inter-
ference from the SCA storecasting chan-
nel. if used, may also be a problem.
Proper detector design and the use of
trap circuits will eliminate this source
of interference. These same techniques
will also prevent interfering beat notes
between harmonics of the subearrier fre-
queney and bias oscillators in tape re-
corders that may be used to record FM
Stereo programs.

One guestion may arise as to how the
listener will know when an M station
is broadeasting stereo. The obvious way
is to hear the stereo effect and note the
characteristic spread of sormd. To make
it a little casier for the user to know
when a sterco program is on, some of
the adapters have a stereo indicator,
This is usually a lamp that lights when-
ever the 19-ke. pilot signal is being de-
tected, thus indicating the presence of
a stereo signal.

All the problems just mentioned are
mittor and they ean be solved by good
adapter design and a proper FM receiv-
ing installation. The money that the user
spends for his stereo adapter will huy
him a good many hours of enjovable
stereo listening—and all with “broadcast
quality.” A
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CITIZEN BAND

CLASS ''D"

s | CRYSTALS

L] 3rd Hermetscally Sealed
008304 tolerance-—Meet F C require-
ments, 127 pin Spacing—.050 g di-

Overtone:

t o {.093 Pins
I, sl S S49Q5
E crystal.)
ALL 22 Frequenciles EAlH

n Stock
tadd Sc per crystal for postage and handling)

The following Class *'D" Citizen Band frequencies
in stock (frequencies listed in megacycles): 26,965,

26.975. 26.985, 27.005. 27.015, 27.025, 27.085.
27.055. 27.065. 27.075, 27.085, 27.105, 27.115,
27,125, 27185, 27.155. 27.165. 22.175, 27.185,
27,205, 27.215. 27.225,

AMutched erystal scts for all CB units . . . $3.90 per

set, speclfy mnake and model humbers.

RADIO CONTROL CRYSTALS
in HC6/U HOLDERS—SIX FREQUENCIES

In stock for te dellvery (frequencies listed in
megagyclusy o Q0B - Apaciny.

o 5%, n
.03 pins available, add

S50 =-|n*dlnn|’uw’- k) DL O 15e per
cry~ial Specily fregliency ~ | .

24,995, 27.045, 27.095, 27.145, 5295
27,195, 27,255, .. ..o l.llL o A

{add 3¢ per crystal {or postage-handiing)

NOW! Engincering gamples and smnall auantities for
protolypes now ade either st Chicaga or at Ft.
Myors Plant. 24 Hour Senice!

IN CHICAGO. PHONE GLagstone 3.3838

Send for FREE CRYSTAL CATALOG ~961
WITH OSCILLATOR CIRCUITS

ASK YOUR PARTS OEALER FOR TEXAS CRYSTALS
Sen b oved ddisplny ., . if he doeap’t stock them,
~ewl s his name and order direct (rom factory,

Rush your order to:

TEXAS CRYSTALS
Oept. R-22—1000 Crystal Orive, Fort Myers, Fla.
All orders shipped 1st Class Mail.

For faster service phone WE 6-2100

TBW HI-FREQUENCY TRANSMITTER.

Tunes 2.18 MC. Housed in aluminum cabinet
30x10x12. Contains 2 Y2KW Rotary Inductors—Hi-
Volt Variables, 3 Meters, RF band switches 1 837,
1 803, etc., etc. New Cond. No Pow. 35 w
Supp. w/schem. 40 Lbs. .
HAMMARLUNO SP600)JX (R620/FRR)}— 575 00
Rew. Net. 1140—BRAND NEW .
Recond. Good ............. 425.00
VICTOREEN GE:GER COUNTER 1631, Excell. Fallout
Counter, Beta.Gamma Detector. Sim- 29 9
ple instructions—NEW . 5
Batteries 3.50

MINE OETECTOR AN/PRS-3. Portable Metal Locator.
Recently released type. Presence of metal indi-
cated on meter or phones (supplied).

Simple to operate. LIKE NEW .
40 Lbs. Batteries 5.00
S1G. CORPS. FIELO PHONES EEBA. In 23 9
Leather Case, Recond. PAIR (2) -
ECHO BOX TS 488/U—NEW .............. 150.00
ECHO BOX TS 218A/UP NEW ... .......... 75.00
UHF MONITOR & COMMUNICATIONS SiG. CORPS.
Receiver zVHR 401A. 109-144 MCS. 115V-60 CPS

ggeLrglse;. HRO type dial. Good Cond. 49.95

50 FOOF ALUMINUM MAST. 2” dia. Consists of 10
5 ft. sections which fit into each other. Packed in
Navy Canvas Sack, with 3 80 foot guy 24 95
ropes and pulley. BRAND NEW. 45 Lbs. .
MALLORY H$-VOLT SUPPLY—£2701—Input 1.5 VDC
(Battery)-—Qutput 1650 VC 350 V/A. 3x1Vax1—8
0z. 1.49 Dozen—15.00

ROEARY C%N\éinfgg—lnput 23([) VDC—Qutput 110
VAC—60 CPS—1 Watts—NEW-—-25

Los, 29.95

REX RADIO, 84 Cortlandt St., N.Y. 7, N.Y.

\
ENGINEERING j. DEGREE IN

SCIENCE

-
—_—fa

8.5, degree - 36 mos, + B.E, degree - 27 mos.
Accelerated year-round program prepares for eartly
employment in fields of Science and Engineering.
Regular 4-year prog@ram for B.S. Degree completed
in 36 months. special engineering degree program
in 27. Classes start - March, June, July, September,
January. Quality education. Graduates employed
irom coast to coast. Government approved for vet-
eran training. Students from 50 states, 40 countries,
20 buildings: dorms, gym. Campus. Save time and
money. Earn board while studying. Write for catalog

and complete information.
922 E. Washington Blvd., Fort Wayne 2, Indiana

INDIANA TECHNICAL COLLEGE

ELECTRONICS WORLD
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Tunnel Diode Bias Supplies

(Contimmued from page 4>5)

filament transformer is employed and
the a.c. supply is rectified by silicon di-
ode CR.. A ripple filter circuit Ry, C,, and
C. follows the rectified output. The out-
put is then stabilized by the forward-
biased diode CR: connected to the power
supply output through resistor R.. A
low-resistive voltage divider R, and R,
for diode biasing is connected across the
stabilizing diode. Additional filtering is
provided by capacitor C. Bias voltage
across the tunnel diode CR: may be
varied from 40 mv. to 600 mv. by vari-
able control R: and output voltage
across the stabilizing diode remained
constant when operating the tunnel
diode throughout its negative-resistance
region.

Another a.c. bias supply set-up used
by the author is shown in Fig. 5. The
a.c. supply is again furnished by a 6-volt
filament transformer. After rectifica-
tion and filtering, the output at the filter
network is stabilized by zener diode CR-.
The zener diode will also help to reduce
the ripple component. Bias is obtained
across the 22-ohm resistor R., It is ad-
justable from 30 mv. to 500 mv. by R..
An added feature of this supply is the
variable control R.. This provides a sep-
arately controlled d.c, source for tran-
sistors or other solid-state devices to he
used in conjunction with the tunnel-
diode circuitry. With the 1N2941 hiased
at 150 mv., output available from con-
trol R. can be varied from 2.5 volts to
3.9 volts.

The technician. when working with
tunnel diodes, should take the usual pre-
cautions recommended for other diodes
and transistors—such as observing max-
imum ratings and dissipating heat when
applying the soldering iron to its leads
if a socket is not used. Since results
will vary with different type diodes, the
manufacturer’s specifications concern-
ing V,, V., I,, and I. values should he
checked. A

SYLVANIA CRT
IMPROVEMENT

All(‘w soldering technique for the base
pinx of TV picture tubes, now in
ure by Sylvania Eleetrie Prodnets Ine,
has bheen adopted to connteract a long-
standing service problem. The strain pro-
duced by the roeking and twisting necded
to remove or replace CRT socket connec-
tors often results in crached tube hases
or defective connections between tabe
base pins and internal leads. When this
ocenrs, set owner and teehnician must
choose between scrapping an otherwise
operative, expensive component and at-
tempting a delicate repair.

With the “tip-to-top” technigne, solder
is extended well into the core of the base
pins, almost filling these cavities, Con-
ventionally, a small amount of sol-
der is used to anchor the leads. The
added solder provides maximum contact
between the pin and the internal wire,
reduces electrical resistance, and im-
proves mechanical strength., The chance
of a defective base or pin is reduced
drastically.

February, 1962

New society attracts
more than 4000 kit builders
in less than 3 months

Charter Membership Invitation extended to April 30, 1962

nnouncement of the new R-A-E Society

has received overwhelming response.
Charter Membership applications from kit-
building enthusiasts are pouring in from every
section of the Country. Long-time kit-builders,
new kit-builders, and will-be kit-builders are
as one in applauding the R-A-E Society idea
for people interested in building radio, audio,
electronic kits. The Society will help you, too,
to derive more enjoyment and satisfaction from
this fascinating hobby, and show you how to
achieve the best performance possible from
kits you build.

KIT ENTHUSIASTS CITE
R-A-E SOCIETY BENEFITS

Many letters accompanying applications cite

the various benefits offered by the Society as

reasons for seeking membership. Most often

mentioned:
1. The R-A-E Quatterly Journal received
the greatest number of mentions as the
only publication devoted exclusively to
kits and kit-building. (No music articles,
no record reviews)
2. The Advance-Test Panels excited in-
terest with the plan to have members pre-
test newly-designed R-A-E kits before
they are marketed and, in so doing, receive
the kits absolutely free.
3. The Members’ Roundtable and octher
departments of the Journal devoted to
members’ correspondence, brought faver-
able comment as an opportunity to
exchange ideas and experiences, opinions
and recommendations, to help others, and
to learn from them.

One applicant summed it up: “This looks

like the best $1 investment I ever made.”

R-A‘E QUARTERLY JOURNAL .

Milton B. Sleeper, noted figure in electronics
and Chairman of the R-A°E Society, heads the
editorial staff of the Society’s Journal. This
unique publication, elaborately illustrated and
printed on fine paper, will cover new R-A‘E
stereo and mono kit designs, new kit-building
ideas, high-quality installations from the
simplest to the most complete, recording tech-
niques, and maintenance and testing methods,
with articles on improving reproduction from
records, tape, multiplex' FM, and TV sound.

The Journal will include an “I Think” de-
partment where members will air their ideas
as to what they would like or don’t like in
kit designs, circuits, and methods of assembly.
“"Notes and Comments” will contain news and
criticism related to radio, audio, and electronics.
Use of the "Buy, Sell, and Swap” section will
be available to membets without charge.

The wide spread of authoritative, reliable
information in the Journal, planned for be-
ginners as well as advanced enthusiasts, is not
available from any other source.

YOU CAN'T BUY COPIES OF THE JOURNAL

Only members of the Society will receive the
R-A‘E Journal. The $: annual membership
dues will entitle you to receive four issues free
of charge as one of the benefits of membership.
No copies can be bought anywhere.

www americanradiohistorv . com

At this writing, the first 1962 issue is being
completed, and will be ready for mailing to
Society members soon after this advertisement
appears. Among the equipment articles are:

Simplified, Modular-Type Stereo FM Tuner
Electronic Network Improves Any System

New Concepts of Kit Design

A Mono Preamp You Can Convert to Stereo
36 Plans for High-Quality Installations

In addition, the first 1062 issue of the Quar-
terly Journal will contain important, advance
information about new kits of revolutionary
design by R'A-E Equipment, Inc.

ADVANCE-TEST PANELS

Many comments indicate that this is one of the
most original ideas ever adopted for pre-testing
new products. Kits intended for kic-builders
will now represent the kit-builders’ point of
view, with design techniques based on kit-
builders’ experiences.

Before any new R-A‘E kit is finalized, ten
prototypes will be first tested by an Advance-
Test Panel compriced of 1o Society members.
Each will receive a kit to assemble, and will
report his findings to the Society. The com-
pleted kit will then become his property at
no cost to him. All members may qualify for
the Advance-Test Panels. A new Panel will be
chosen for each new kit to be pre-tested; no
member will serve twice.

CHARTER MEMBERSHIP OFFER
EXTENDED TO APRIL 30, 1962

Because response has been so much greater
than anticipated, the cutoff date for Charter
Membership has been extended. By sending
$1 for your first-year dues before April 3o,
1962, you can still become a Charter Member.
This will entitle you to receive the quarterly
issues of the Journal; to qualify for an Ad-
vance-Test Panel; to receive advance informa-
tion on new R-A‘E kits, and to participate in
all other activities announced in the Journal.

MAIL YOUR APPLICATION NOW:

Use the coupon below or your own stationery.

R-A-E SOCIETY
gponnud by R-AE
quipment, Inc.)

Essex Bank Building
Great Barrington, Mass.

i

Yes, | want to participate in the R<A-E Society's
activities. | enclose $1 as my Charter Member.
ship dues for one year. | understand that | will
receive a Charter Membership Card, the Quarter-
ly Journal issves for one year, and will qualify
to serve on the Advance-Test Panel.

Name ...

Street

City & Zone o State

I understand that | am not required 1o purchase
any R-A-E kits to enjoy membership privileges.
| am a [] Beginner é Experienced kit-builder

[J Advanced

UNCONDITIONAL MONEY-BACK GUARANTEE
I1f | am not completely satisfied after | receive
and exsmine my first issue of the Quarterly
Journal, my money will be refunded promptly
on request. No extra charge outside the USA,
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SILICON RECTIFIERS. All rectifiers listed at maxi-
mum peak inverse voltage ratings; approxi-
mate forward voliage drop, 1.5 volts,

IN14446 750 amp. 100 volrs .60
IN1447 .750 amp. 200 volts .70
IN1448 .750 amp. 300 volts .80
IN1449 750 amp. 400 volts .95
IN1551 1 amp. 100 volts .80
IN1552 1 amp. 200 volis 95
IN1553 1 amp. 300 volts 1.0
IN1450 5 amp. 100 volis 1.00
IN1451 5 amp, 200 volts 1.25
TN1452 5 amp. 300 volts 1.50
IN1453 5 omp. 400 volts 2.00
IN1454 25 omp. 100 veolts 3.00
1N1455 25 amp, 200 volts 3.50
IN1456 25 amp. 300 volis 4.50
IN1458 35 amp, 100 volts 3.50
IN1459 35 omp. 200 volis 4.00
I1NOSP? 50 amp. 50 volts 6.00
IN1462 50 amp, 100 volis 7.00
IN1466 75 amp. 100 volis 10.00
TN1467 75 amp. 200 volts  11.00
IN1468 75 amp. 300 volis  12.50
1NO5V7 150 amp, 50 volts  16.50
INT474 150 amp. 100 volts  17.00

X-BAND POWER LEVEL TEST SET, T$-36/AP

Brand new, in
original pack-
ing, with acces-
sories. Meas-

PRICE
$14.98 each

OIL CAPACITORS

1 MFD. 25,000 V. DC Westing-
house Interteen Type FP Style

1313854.
339-95 each

10 or more, $35.00 each.

8-Day Elapsed Time Surplus
Aircraft Clock

Here's an accurate time-
control center that'll help
you win your next rally.
It not only tells you the
date and time of day right
to the second. It’s a stop
watch that gives you elapsed time in sec-
onds, minutes and hours! The 24-hour clock
simplifies adding and subtracting elapsed
time for your navigator. Manufactured by
Elgin Watch Co. to military exacting speci-
fications, it will remain accurate in spite
of road bumps and vibrations. Uses no elec-
trical connections. Does the job of high-cost
equipment. Jewelled ‘Sween Second Handy
Luminous Hands and numeralsj24-hr. Dial.
Black face and plastic Case, 3'3” mounting.
Cost the Gov't $185.

Oy $39.95
TYPE AN/ARN-6 RADIO COMPASS

Receiver R/101/ARN-6,
100-1750

¢ in four

bands. Excellent condition.

Price .. ...... $49.50

Loop AS313-B. Excelient
condition.

Price .. ...... $27.50

U Indicator ID91B/ARN-6,
Excelient condition.

Price ......... $9.95

: -.i Mounts MT-273 or MT-

274, Excellent condition.
Price . .... $9.95 each

Lo
MANUAL Handbook of operating instructions, gen-
eral jnstallation  adjuslment  plus 15

pages ut dlagram. A sehoimatles

Price ......... $3.50

NO C.0.0.°S. REMIT FULL AMOUNT WITH ORDER.

C & H SALES CO.

2176 E. Cobarado S0 o Pasadena &, Culif
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SERVICE
INDUSTRY

HE Indiana Electronic Service As-

sociation, one of many in the coun-
try that has spent several years actively
trying to “do something” about service
licensing under the law, is now trying to
“do something else.” In the absence of
the governmental regulation it has
sought and continues to seek, IESA is
issuing its own license certificates to
qualified members, Although its an-
nouncement in the “Hoosier Test Probe”
reads, “Radio-TV Service Licensing
Now a Reality,” the program is effec-
tively similar to the certification sys-
tems tried by other groups.

Since there is nothing mandatory
about the plan, IESA is trying to pro-
mote the license idea with the public.
Releases are going out to newspapers in
all areas throughout the state where
local affiliates are active. Members are
being asked to display their license cer-
tificates prominently, to refer to them
in advertising, and to talk them up with
their customers.

The new plan does not mean the
Hoosier group has given up on legisla-
tion. On the contrary, there appears to
be some hope that, if public acceptance
of the alternate plan can be promoted,
the climate for legal regulation will be
improved. The license steering commit-
tee of the state group is keeping itself
very busy with the matter of pushing
its goal with the new session of the
state legislature.

Attacking the problem from as many
angles as possible, the Hoosiers are also
supporting a local licensing ordinance
for South Bend, introduced in the South
Bend Common Council by a local coun-
cilman. The proposal took the imme-
diately affected IESA affiliate, ARTS of
St. Joseph Valley, by surprise, since it
was not made with their prior knowl-
edge. However, it may properly be called
the fruit of their own efforts. The ordi-
nance is similar to one that ARTS had
supported over a year ago. The St. Jo-
seph Valley local had only recently affil-
iated with IESA.

CRT Laws Disillusioning

Far more successful in getting legis-
lative support than proponents of licens-
ing, the sponsors of bills requiring
identification of picture-tube condition
at the time of sale have met with suc-
cess in at least three states over a rela-
tively short span of time. The nature of
these sponsors is doubtless a factor:
they are the glass manufacturers who
produce the shells for CRT's. Since the
bills require that tubes using all new or

www americanradiohistorv com

old glass be differentiated clearly to the
buyer, as new or rebuilt, the glass in-
dustry is a principal beneficiary. Service
associations, however, have generally
supported passage of such legislation.

Where the laws already exist, service
people have hegun to express doubts
about them. Irving Toner, NATESA’s
eastern vice-president and long active in
New York State service groups, indi-
cates the industry in his state does not
feel that the law has proven very effec-
tive. This conclusion is based on early
returns of a survey co-sponsored by the
Kimball Glass Co.

Going into more detail on this matter
is an editorial in “Springfield TESA
News."” Ohio, like New York and Penn-
sylvania, has a CRT law. The editorial
points out the fact that most picture
tubes offered for replacement sale, re-
gardless of brand or quality, use old
glass. Under the law, many a high-
priced, top-quality CRT line is indis-
criminately labeled as “rebuilt” along
with low-priced products of inferior
quality. Beneficiaries of this situation
are the low-quality rebuilders. These
people, reports the editor, “are putting
this law to their advantage, since they
can truthfully assure their customers
that practically all replacement CRT's
are rebuilts. They tactfully avoid any
reference to quality, while concentrat-
ing on the low price as a sales gimmick.”

The Springfield writer considers the
situation acute. The real question in his
mind, evaded by the law, is the quality
of the rebuilt tube.

Incidentally “Springfield TESA
News" is being discontinued in favor of
a new monthly by the state group,
TESA of Ohio, which will cover local
affiliates.

NATESA Administrative Matters
Incumbent NATESA President Ralph
Woertendyke may have sounded the
keynote he plans for his term of office in
a recent issue of “NATESA Scope.”
Finding no fault with existing programs
and policies, he intends no great revi-
sions in that area. He is turning his at-
tention to the improvement of organiza-
tional and administrative functioning.
Eschewing the word “reform,” he states,
“Our organizational set-up is a well-
thought-out, well-executed chain. Cer-
tainly it contains all the essentials for a
smooth-running, efficient organization.”
He sees opportunities for improve-
ment and strengthening. however, in
two areas. In the interests of increased
grass-roots understanding and partici-
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pation, he urges all affiliates to devote
time to explaining the machinery of in-
ternal organization. On this point, he
says, "I have heen amazed at the num-
ber of NATESA members who are only
vaguely familiar with such terms as 'Di-
rector,’” ‘Zone Governor,” and even 'Di-
visional Vice-President.’ Only by un-
derstanding of internal organization
can the absolute democracy of this
NATESA machinery be realized and ap-
preciated.”

He also seeks a thorough-going review
of the constitution and by-laws.
“Through many re-writings through the
years, some very important items have
been accidentally omitied. Also, many
NATESA members have expressed a
sincere desire for clarification on many
vital items. Certainly, one of the most
important of these is a clear-cut state-
ment of the duties of the officers and
executive council.” Work on the latter
project is already under way, with the
hope that suggested amendments based
on findings of the responsible committee
will be available for discussion to affili-
ates well in advance of the directors’
meeting this spring.

NCFEA Executive Secretary

The North Carolina Federation of
Electronic Associations has taken action
on the proposal to advance its aims by
establishing the part-time paid office of
executive secretary. (For the back-
ground on this situation. see this column
in our December 1961 issue, page 93.)
Duties include editing and handling all

detail work pertaining to the NCFEA
monthly, “The Printed Circuit,” taking
care of correspondence and other regu-
lar office work such as origination of
vouchers, authorization to sign checks
(with either the president or treasurer),
otherwise conducting the business of the
organization under the general direction
of the president and directors, and main-
tenance of an office for the federation.
Also important is the availability of this
officer for handling immediate problems
of member groups and individuals, par-
ticularly with respect to the formation
of new affiliates.

Jim Hornady, already editor of “The
Printed Circuit,” is first to hold the new
position. He has established liaison with
people in two areas, Roxboro and Bur-
lington, who want to form new locals,
and is soliciting contact with others of
like mind. His first report contains some
sound, practical advice on the mechan-
ics of setting up the framework for a
new group.

Successful Phone-Book Ads

The San Francisco TV Service Asso-
ciation reports marked success with its
version of advertising in the yellow
pages of the phone directory. Instead of
listing individual members, this group
runs a single ad on its own behalf assur-
ing quality service. Incoming calls are
referred to the member who is nearest
to the caller. As many as eleven calls in
a single day are handled on this basis.
Members benefit and the association
image is enhanced. A
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INVITATION TO AUTHORS

Just as a reminder, the Editors of ELectron-
1cs WonLp are always interested in obtain-
ing outstanding manuscripts, for publica-
tion in this magazine, of interest to tech-
nicians in industry, radio, and television.
Articles covering design, servicing, main-
tenance, and operation are especially
welcome. Articles on Citizens Band,
audio, hi-fi, and amateur radio are also
needed. Such articles in manuscript
form may be submitted for immediate de-
cision or projected articles can be outlined
in a letter in which case the writer will be
advised promptly as to the suitability of
the topic. We can also use short “filler”’
items outlining worthwhile shortcuts that
have made your servicing chores easier.
This magazine pays for articles on accept-
ance, Send all manuscripts or your letters
of suggestion to the Editor, ELectaonics
Worto, One Park Avenue, New York City

16, New York.
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UP TO 100
1-YR. GUARANTEED
TRU-VAC TUBES

-8
0

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!

ALL TUBES INDIVIDUALLY BDXED!
CDDE DATED & BRANDED “TRU-VAC”

Partial Listing Only

uaranteed
&TV Tubes_
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Y Fupe
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. Thousands More Tubes in Stochk!

TO QUANTITY BUYERS! SPECIAL' GSN .......... < 6WAGT 30¢
Old gg: E:EZ ggﬁsc 6BY5G 6D6 65D7GT INT l'?A.Z-7 ‘l'zq'." e iSVZSGT
Now quantity buyers get a FREE TA76T 3va_ EAGs  €BJE  GuiT  cocecr SeF?  1A7 797 1284 12RS 7
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Here's how this FREE off ks! 345 sus 6806 8Q CS7  6SBGT 6X8 7F8 2av7 2K5 1946 56
offer works! 3aLs 5v4G_ 6BEE 6BRB  6CUS  6SAT7 6Y6G 7G7 12AX4GT 12w7 1978 80
15 FREE With 3aus ;::Gf 6BF5 GBS8 &CUG6 6SC7 AS THT AX7  12Le  24A 514"61134
TUBES Order of $25 done N3 1-YEAR GUARANTEED TV PICTURE TUBES. These tubes are made only from mew parts
FREE . 1cB6 6AaBa and materials, except for the envelope which is re- used nc\ow Listed prices dn
25 With ot inciucde dud Aild Additlonal %3.00 Deposit on tuhe slze 207;: on 21
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Lot your Cusiomers test
their own tubes! These re-
llanle, reconditioned 22-
Socket tube checkers wlll
return your investment In
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ASTRO COMPASS

The Astro Compass Is a
precislon Instrument mea.
;_urmlhﬁl/ high x 514",

rately «a) True IIeIKIIII of
Aerrn" or boat. «h) Tue
benrlnz of a distant object.
c} The relmlve bearing of
dlstanl objects
Of & al interest 10 Ase
tronnmern Yachtsmen, &
Experlmcntcrn.

$14.50 eoa.

Brand MNew with Instruction

G-R VARIACS

115 VAC Input, 0-135 VAC Output
2 Amp .... 7.50
6 Amp ....11.98

3 Amp Powerstat 8.95
10 Amp . ........ 22.50

Telephone Power Supply
24” x 18" x 12"

115 VAC Input (regulated)

Max. Oncnut (Nltoudl w/2 meters—

1 b € $79.50

48 VDC @ 6 ADC

TRANSFORMERS

ALL Primary 113 VAC, 60 c¢ytles

A Miniature Oscilloscope
(Continued from page 41)

for focus. Vertical and horizontal posi-
tioning is fixed, centering being estab-
lished by the values of R.-R.s and R
R: respectively. Normally the CRT is
constructed symmetrically enough so
that, if balanced voltage is applied to
the deflection plates, the trace will be
centered. If values of the resistors men-
tioned are adjusted to accomplish this,
where necessary, controls can be elimi-
nated.

Power for the high-voltage oscillator
and the CRT filament is obtained by
four flashlight cells in series, B.;. The
other circuits draw on a small, 45-volt
battery, B.. Both sources are switched

The CRT bezel, horizontal coarse-
and fine-frequency controls, vertical-
input jack, and vertical-gain control
(Fig. 1) are all mounted on the front
panel, because these are the ones that
will be most frequently used. The rear
controls may be adjusted by shaft-
extending plastic sleeves that protrude
from the rear.

Once the chassis boards are wired,
assembly is in the following order: front
panel, horizontal-vertical chassis, shield,
and high-voltage chassis, as shown in
Fig. 2. The chassis and shield are held
apart by aluminum spacers (the author
cut sections of gas-burner pipe),
through which four 6-inch lengths of
threaded, aluminum welding rod are in-
serted. The straightforward arrange-
ment in the battery case is shown in
Fig. 8.

Since the instrument is very sensitive,

L 3259§°75’23€~;:"1‘z’§ "’23’“’ -------- ’:-:’ the builder will probably want to con-
sec. 035 Yer) ‘os’az%'a;i:vci’ Pap -9 struct an attenuator probe, as did the
sec. ﬁgo\«t’:lré‘_.zo;f A s':v s Asv:ns;z author. His, shown in Fig. 1 connected
gec. ‘?%?5?3.3:5 e LA e s zs:s’ to tthhet :)sculosgope. mtc)ludesd?i_smttch
— A4S0 MALL L e so that the probe may be used direct or
METERS with attenuation. In the latter position,
0-1 M‘/,., round $3.50 ,: ,,m,” ve of course, it increases input impedance
" square icroamps .

0-500 Microampu 3.73 0-100 ® 4.98 of the ]nStrum?nt‘ . . R )
s 3.85 The probe circuit (Fig. 7) is quite
0-50 Microamps 3.5 0-100 MA 3.5 simple. A resistor, bypassed with a small
o.200 ” 3.50 0.200 MA 2.a8 capacitor, is in series with the center
0 L He el EX conductor of about three feet of RG-
:—:“e;:_E%:f a.23 go;ﬁg“&"agbc §;§ 59/U coaxial cable. About 10 megohms
2-10 ADC, PR LAl 200 v bc s of resmtange should bg used for every
0-3 MA 37 sauare 3.95 O- 15 V'ac 3.25 20 db (10 times) of desired attenuation.

The capacitor is used for cable compen-
sation. A small, variable unit may be
used; the author employed a “gimmick”
of five twists of #30 enamel wire. The

=15 te +5 DB 3.98
41/,” 0-50 VDC w/50, 100, 200, 300, V scales
Basic Meter 1 MA . ... ... ......... 7.9%

[¥] Fig. 6. Rear view of twin case assembly
9 Reed-Freq. meter 380-420 ¢y¢. ...... 9.95

shows the intensity and focus controls.

All Shipments F.O.B. N.Y.C.

Advance Electronics
79 Cortlandt Street
New York 7, N.Y. RE 2-0270

on and off simultaneously by 8, a
d.p.s.t. switch.

Construction

Although it might appear a bit out
of the ordinary, construction of the os-
cilloscope was chosen to accommodate
standard components in small space.
Most components and wiring were con-
tained on two cloth-based phenolic
boards, 1/16-inch thick. measuring 2%
by 3% inches each. They are shown in
Fig. 3 about three-quarters of life size,
but drawn to scale. Hollow brass eyelets
were used as tie points by the author.
The horizontal and vertical channels
were built on one chassis, with the high-
voltage oscillator, divider, and position-
ing networks on the other. When
mounted, the chassis boards are sepa-
rated by an aluminum shield of the
same size.

ELECTRONICS WORLD
Electronies Workd
=5

EVERY
MONTH

Fig. 8. Battery layout in bottom case.

probe housing should be metal for
shielding.

The compensating capacitor is ad-
justed, once the scope is operating, by
applying a 1000-cps square wave

The case in which the scope is housed

through the probe and working for

name is simply an aluminum box measuring waveform edges that show neither
address 2 by 3% by 6 inches, open at one end, peaking nor rounding. The degree of

with openings made at the rear (Fig. attenuation built into the probe is best
city zone  state 6) for the brightness and focus controls determined with some experimentation
Check one: and for mounting the power connector. based on the amplitude of waveforms

Another case just like it is used to that the user is likely to be investigat-

3 for $12 2 s for §9
SIIEE St G2 Jears tor house the batteries, ing. A

0O 1 year for $5

In the U. 8., and possessions.
O Payment enclosed [J Bill me
Foreign rates: Canada and Pan Ameri- R T P o e ) =

can Unien countries, add .50 per Fig. 7. Attenyator 1 . :
year; all other foreign countries, probe should be $ SPST 1
add $1.00 per year. shielded. A gimmick 1 Sz blb [
Mail to: ELECTRONICS WORLD may be used as com- | H . 1 RG 59/U
Dept. EW 262H, 434 S. Wabsh Ave. pensaling capacitor. | Lo \SEE ) i
Chicago 5, M. i ATEXT o
_.__._-______.______L ,,,,,, -
72 = ELECTRONICS WORLD
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NOW. .. RCA

OFFERS A COMPLETE

SELECTION OF

HOME TRAINING

GOURSES IN
ELECTRONICS

TELEVISION
SERVICING

10 study groups total-
ing 27 lessons plus 6
complete kits for con-
struction of a modern
television receiver!

COLOR
TELEVISION

Practical work begins with the very first lesson! Volun-
tary tuition plan! No long-term contracts to sign! No
monthly installment payments. Pay only for one study
group at a time if and when you order it!

Build your future s
in electronics now! orde @
SEND FOR THIS FREE

HOME STUDY

CATALOG TODAY!

Just fill out this card and
drop it in the mail.

RCA INSTITUTES, INC., Dept. EwW-22

A Service of Radic Corporation of America

350 W. 4th St., N. Y. 14, N, Y. = 610 S. Main St., Los Angeles 14, Calif.

The Most Trusted Name in Electronics

ﬂe‘y COMMUNéATIONS ELECTRONICS

9 study groups! 18 lessons! Covers oscillators,
power amplifiers, AM, FM, SSB, Mobile

00”,“'&" Radippes yu eo e pan
/(1] 4 '
avallable

COMPUTER PROGRAMMING

5 study groups totaling 11 complete lessons,
in principles and techniques of programming
business computers! High School graduation
and 1 year business experience required.

AUTOMATION -
ELECTRONICS TRANSISTORS

5 study units of 4 lessons each!
Covers electronic devices used in
industry to achieve automatic
control of production systems
and processes!

RCA INSTITUTES, INC., Dept. Ew-22
A Service of Radie Corporatien of America

350 West Fourth Street, New York 14, N. Y.

610 South Main Street, Los Angeles 14, Calif.

Without obligation, rush me the FREE 64-page illustrated book describing
your electronic training program (check one). No salesman will call.

Home Study School O Los Angeles Resident School OJ
New York Resident School O

o [ PN S SRR S S S IR R | | . [ S, Su—
(please print)
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Veterans: Enter discharge date.........ccceeivvrieineen.

CANADIANS—Take advantage of these same RCA courses at ne additional cost.
No postage, no customs, no delay. Enclose this card in envelope and mail to:
RCA Victor Company, Ltd,, 5581 Royalmount Ave., Montreal 9, Quebec.
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RCA TRAINING CAN BE THE SMARTEST
INVESTMENT YOU EVER MAKE

HOME STUDY SCHOOL

With RCA Institutes Home Study training, you set
your own pace in keeping with your ability, finances
and time. All equipment and components provided
are brand new and of prime quality...and you
never have to take apart one piece to build another.

Most Important To You, RCA offers a liberal Volun-
tary Tuition Plan—the most economical home study
method available because you pay only for lessons
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 obligations! No
monthly installment payments! Licensed by the New
York State Education Department. See reverse side
for list of courses.

RESIDENT SCHOOLS

If you prefer you may attend classes at one of RCA
Institutes Resident Schools in either Los Angeles or
New York City. Co-educational Day and Evening
Classes. Free placement service. The following
courses are available at either resident school:

CHOOSE FROM THIS LIST...

Course Qualifications Length of

Course

High School grad, with | Day 2V yrs.
Algebra, Physics Eve, 634 yrs. (N.Y.)
or Science 4Ya yrs. (L.A)

A Advanced Electronic
Technology (T-3)

Television and General | 2 Y15 High Schoal. Day 14z yrs.
8 Elechonicsa{VJ} with Algebra, Physics | Eve. 4%z yrs. (N.Y.
or Science Iyrs. (LA
Radlo and Televislon | 2 Yrs. High Schoal, DayRI[moss
c Servicing (V.3) ' with Algebra, Physics | Eve. 2V yrs. (N.Y.)
5 or Science 1V yrs. (L.A)
D Transistors Radio background Eve. 3 mos.
Electronic 2 yrs. High School, Eve.
E Drafting (v-11 v.|2) | with Algebra, Physics Basic: 1 yr

or Science Advanced: 2 yrs.

F Cotor Television Television background | Eve. 3 mos.

2 yrs. High School, Day 9 mos.
with Algebra, Physics Eve. 24 yrs. {N.Y.)
or Science 1¥2 yrs. (L.A)

G Radlo Telegraph
Operating (V-5

Eve. 24 weeks
Sal 30 weeks

Day 9 mos. (L.A)
High School Graduate | Eve. 24 yrs.(L.A.)
3 mos. (NY.)

Eve. 9 mos. (N.Y.)
Sat. 44 weeks (N.Y.)

College Graduate or

H Computer
Industry sponsored

Programming (C-1)

1 Technical
Writing (V-10)

Background in Radio
Receivers and

J Automation
Translstors

Electronics V- 14,

K Digital Computers Electronics background | Eve. 3 mos. (L.A.)

Preparatory Math & . High t Day 3 mos.
L Physics (P-Q) 11r. B THoS or 6 mos.
M Preparatory 1 yr. High School Eve. 3 mos.

Mathematics (P-OA}

PLACE
3¢ STAMP
HERE

Send for this FREE
illustrated book describing
RCA Resident Schools.

Fill in the other side of
the postcard and check

RCA INSTITUTES, INC., Dept. EW-22
350 West Fourth Street
New York 14, N. Y,

wwWw americanradiohist
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SOLID-STATE
CROSSWORDS

By LUTHER A. GOTWALD, JR.

{ Ansteer on page 98)

ACROSS

1.
10.
12,
14.
15.
. Radioactive element (abbr.).
. Multiples of ten (suffix)

. Construction method.

. Legal representative (abbr.).
. Sharp breakdown dicde.

. Corroded.

. Minimum.

. Classifies.

. Conjunction.

. A rare mineral (abbr.),

. Opposite (abbr.).

. Together (prefix).

. Paper measure (abbr.).

. Frequency meter.

. Chemical generator.

. Luminous body.

. Signhal voltage.

. Four-element transistor.

. Part of a bullding.

. Weight measure (abbr.).
. Metal used in relays (abbr.).
. Contact point.

. Soft mineral.

. Output current.

. Load resistance.

. Arrange compactly.

. Preposition denoting rate.
. Custodian of funds (abbr.).
. Lowered.

. One-eighth ounce.

. Units of e.m.f.

. A constant.

. Anode voltage.

. Early canal.

. Tetrode junction.

. Type of switch (abbr.}.

. Good conductor (abbr.).

. Active.

Basic solid-state material
Deposit on anode (two words).
“Black

Equals watts (formula).

In proximity to.

DOWN

64.

. Basic solid-state element

(abbr.).

. Argument.

. Calcium (abbr.)

. Unit.

. Magnetic metal (abbr.).
. Perform.

A negative prefix.

. Muscle.

. Atomic machine.

. Two-junction devices.
. Three axes.

. State (abbr.)

. Temperature-regulated

resistors.

. Small particle.

. A remote control.

. Skills.

. Anode current tabbr.).
. Score (abbr.}.

. Signal voltage.

. Switch position

. Transistor
. Used in diodes (abbr.}.

. Rare mineral tabbr.).

. Rodent.

. To sin.

. American electrician.

. Transistor *'cathode.”

. Choose.

. Rectifiers.

. Involve.

. Very minute

. Amplifying system (abbr.).
. Serve.

. Pass over.

plates.”

Transistor sandwich.
To utter.

The perfct slont for stoned s6umd

The first component in your stereo music system ... .
your turntable . . . can make or break your stereo
sound. And it's casy to make the besr, when you
make it with a THORENS transcription turntable.

Thorens offers the right answer to every turntable
requirement, the right turntable answer for every
budget. Never before has a line of transcription
turntables combined so many prccnsuon -engineered
features to send your sound on its way . . . with
ahsolute pitch constancy . . . with no trace of wow.
flutter, or rumble . . . with so much operating
convenience. Here are just two selections from the
Thorens line. See them, hear them at your
franchised dealer’s today.

THORENS TD-121, Convertible Speed Transcription Turntable
Standard in 334 rpm, easily converted by user to 16, 45,
or 78 rpm. All speeds adjustable, =3¢ . TD-121 features 8 Ib.
non-magnetic table, gives you all the essential precision
features of famous Thorens TD-124 without added expense
of 4 speeds, clutch mechanism and electronic Strabe. Shown
with separately sold 12-inch Ortofon arm, SMG-212, and
Thorens WBTD base.

TD-121: $80 nes.

WBTD Base: $10 ser.

THORENS TD-111, Single Speed Turntable (33%5 rpm)

Truly economical, but starts your music off with the finest

credentials. Precnsnon smgle speed drive mechanism turns
12”, 8-1b., non-magnetic lab]e. just as in TD-121 above.

Shown with WB-111 base. Base is recessed for flush mounting

of turntable base-plate; has triangular arm mounting board
. . two features that add distinction to any installation.

WB-I 11 Base: $10 ner. TD-111: $60 ner.

ALL GUARANTEED FOR ONE FULL YEAR
Sold only through carefully selected franchised dealers.

THORENS DIVISION

ELPA MARKETING INDUSTRIES, inc.
New Hyde Park, N. Y.

><

Febrvary, 1962
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By HOWARD S. PYLE

o g
e

Description of Marconi Wireless® “high-power®® Alaska
radio siation KPB. a radio giant of the year 1913,
by an Old Timer who was one of the station’s operators.

LASKA! In carlier davs what a

name to conjure with—the mere

pronouncement of the word was
rhythmie! If vou closed your eyes and
said "Alaska,” a mental picture immedi-
ately associated it with long, bitterly cold
winters with but an hour or two of day-
light; short summers with an almost
never-ending  brightness where it was
actially possible to read a newspaper at
midnight without the aid of artificial illu-
mination, Truly, the “Land of the Mid-
night Sun.”

It was in a setting such as this that the
Marconi Wireless Telegraph Company
of America chose to locate one of its then
“high-powered” stations in 1913 after
having ecarlier acquired all of the assets
of the then-defunct United Wireless
Telegraph Company.

At that time the only existing tele-
graphic communication between  the
United States and the some 3000 people
who inhabited this vast northern Terri-
tory was by means of an underwater
cable which was installed, owned, oper-
ated, and maintained by the U.S, Army
Signal Corps  through their agency
known as Washington-Alaska Military
Cable and Telegraph System (WA-
MCATS). The cable had been laid with
great difficulty several years before and
ran from Seattle, Washington to its
northern terminus at Skagway, Alaska—
headquarters of the Yukon gold rush of
1898. Cable “drops” were provided at
Ketchikan, Juneau, Fort Wm. H. Seward,
and a number of intermediate points.

Maintenance of such cable through
the treacherous waters under which it ran
proved as difficult as its initial installa-
tion. It was necessary to keep an Army
cable ship available on immediate call,
to pick up the cable and repair the fre-
| quent breaks. The cable was the life-line
4| of the Territory—food, supplies, steam-
g ship and fisheries, business communica-
tions, personal messages as well as mili-
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tary traffic—all were dependent upon the
WAMCATS cable. Let it be chronicled
here that the Army accomplished a veo-
man joby in spite of the terrific handicaps
and great cost of maintaining such com-
munication.

The Marconi Wireless Telegraph Com-
pany of America, always alert to expand
its rapidly growing system of world-wide
comnumication wherever it appeared
profitable to do so, saw opportunity herc,
Wireless required no cable, no wires, no
interconnecting medivm other than the
cther which Nature supplied and main-
tained.

Alaska’s population was rapidly in-
creasing and the fisheries industry, with
on-the-spot canning, was becoming “big
business” calling for much communica-
tion between the variaus cannery super-
intendents in the far north and their
home offices in Scattle, Portland, and
San Francisco. Shipping interests as well,
as the freight and tourist trade increased,
were finding greater need for fast com-
munication between the Territory and
the world outside,

Antennas

Thus was KPB, the “high-power” sta-
tion of Marconi Wireless horn at Ketchi-
kan, Alaska. Once the decision was made,
it was not long before four graceful, self-
supporting steel towers, cach 300 feet
high, were crected two miles north of the
citv of Ketchikan and on the shore of
Revillagigedo Channel.

The towers were located at the four
corners of a rectangle, 400 feet by 600
fect, with the long axis pointing directly
toward Astoria, Oregon—some 600 air
miles to the south. At Astoria, an identi-
cal station was being erected to provide
the southern terminus of the link. Be-
tween the two northern and the two
southern pair of towers, triatic stays were
stretched to support a twenty-wire an-
tenna. From the southern stays a “rat-

tail” lead-in, also of twenty wires, led
down to the corrugated steel transmitter
building for the high-power equipment
—the building being centered on the
long axis of an extension between the
towers, some 300 feet south of the south-
ern pair. Atop each of the four towers,
a 13-foot wooden topmast supported a
single wire encircling all four towers and
leading down to the operating building.
This served the dual purpose of receiving
antenna, as well as transmitting antenna
for the 5-kw. marine transmitter used to
communicate with ships.

Equipment Used

One of the two rooms in the small
operating building, some 75 feet north
of the transmitter house, accommaodated
the 5-kw., 240-cycle non-synchronous
rotary-spark marine transmitter. In the
other room were operating controls for
hoth the marine transmitter and the
23-kw, “high-power” transmitter in the
corrugated stecl bnilding.

Receiving equipment was also located
in the control room and consisted of
standard Marconi receivers of the loose-
coupled type, using crystal detectors.
Two separate tuners, one with a range of
from 100 to 4000 meters and the other
100 to 7000 meters, were used with long-
wave loading coils permitting tuning up
to 18,000 meters. For crystal-type re-
ceivers {De Forest’s “Audion” had not
been widely accepted by commercial
interests at this time ), the Ketchikan re-
ceivers were remarkably efficient. The
Muarconi station in Honolulu was easily
readable in the daytime and Bolinas,
Cal. could be copicd on a typewriter.

Perhaps greatest historical interest,
however, centers in the high-powered,
long-wave transmitting equipment used
to work with the southern terminus of
the circuit at Astoria, Oregon. Rated at
23 kilowatts, this was of the synchronous
rotarv-spark-gap type. Power at 2300-

= I
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volt, 60-cycle a.c. was supplied to the
station from the city of Ketchikan and
ran underground into the building trom
a terminal pole 300 feet away. It was
then distributed through a switchboard
to the various heating, lighting, and
power transformers.

In the steel-and-concrete transmitter
building, which was abont thirty feet
square, were located the high- and low-
tension switchboards, a rotary converter
which furnished direct carrent for oper-
ating keying relays—the shaft of the con-
verter also serving to drive the three-foot
disc of the rotating spark gap. Remote-
control oil switches and all power trans-
formers, the solenoid relay key, and mis-
cellancous  equipment  were  arranged
around the inner walls of the building.
The center of the room was oecupied by
a huge bank of earthemware tanks, thirty
in all, in which alternate glass and metal
plates were immersed in transformer oil.
Each tank was about 10" x 18" and
stood approximately four feet high. Inter-
connections were made on top of the
hank by heavy copper strap, the whole
comprising the high-voltage secondary
apacitor.

The oscillation transformer was of the
spiral-wound type using heavy copper
ribbon and consisted of two such spirals
hinged so that the coupling between
them could be varied by swinging them
closer together or farther apart. Each
coil was about five feet in diameter.

A novel keving arrangement was nsed
in that the 60,000-volt secondary circnit
was broken by a solenoid-operated lever
about three feet long fitted with contacts
at cach end with an air gap of several
inches between them. A 15-pound blast
of compressed air played continuously
hetween the contacts while keving, serv-
ing to cxtinguish the heavy arc which
tollowed each break. Action of this key
was, of course, rather sluggish and, as it
required two solenoids—one to “make”
and one to “break” the contact—a similar
double-action hand key was manipulated
manually by the operator. Speed of trans-
mission was necessarily slow and rarely
exceeded 23 wpm, usually being closer
to 20 wpm,

The station ground system consisted
of some 3000 pounds of zine plates
buried aronnd the steel transmitter build-
ing. Three strips, each four feet wide,
ran down to the beach to low-tide level -
one strip being routed for about 100 fect
through the bed of a small creek.

This station proved very efficient hoth
on the longer waves of 3000 to 4000
meters employed with the 23-kw, trans-
mitter and on 300, 600, 1700, and 3000
meters used with the 3-kw, marine trans-
mitter. The latter had a regular range of
about 1200 wmiles while the 23-kw. in-
stallation could be casily read at all Alas-
kan points, including the Pribiloff Is-
lands in the Bering Sea, southern Cali-

I TR I T T T N T - E

fornia, Honolulu, and on occasion, its sig
nals were reported very readable in
Japan.

The Navy Takes Over

At the outbreak of World War I, the
U.S. Navy took over all commercial wire-
less telegraph statious, including the
Marconi installations at Ketchikan and at
Astoria, Oregon, staffing them with Naval
operating personnel or, where expedient,
accepting Marconi operators into Naval
Reserve service.

The Navy made a few improvements
at cach station. The 3-kw. marine trans-
nitters were relocated from the oper-
ating building to the main transmitter
building and the ground system was ex-
tended by laying a web mat of copper
wire on the underbrush between the four
towers. The Marconi Company’s receiv-
ing equipment of the crystal type was
replaced by the recently developed Navy
SE-143 reccivers with “Audion” detec-
tors and two-stage audio amplifiers,
which enormously increased the sensitiv-
ity and receiving range at both stations.

The duplex dwellings which the Mar-
coni Company had erected to house their
Chief Operators and their families, as
well as providing similar accommoda-
tions for the senior assistant operators,
were also taken over by the Navy and
served to house the equivalent Naval
operating personnel.

This writer, as a Chief Radio Electri-
cian USN, was assigned to the Ketchikan
station whose original KPB call letters
had been changed to the Naval call,
NVH, in 1919. After a two-year tour of
duty at NVH, the author was transferred
to NPC at Puget Sound Navy Yard
(Washington) and not long thereafter
the Navy turned the Ketchikan station
over to the Alaska Communication Serv-
ice of the Army (ACS), suecessor to the
older Signal Corps WAMCATS. The
ACS soon replaced the somewhat obso-
lete 25-kw. rotary-spark equipment with
a 30-kw. Federal are installation and
made other major changes including,
some time later, dismantling two of the
300-foot towers,

Operating under the Army call letters
ALE, Ketchikan is still in service al-
though many changes have taken place
in the past few decades. Modem vacu-
um-tube equipment of both radiotele-
graph and radiotelephone type has long
since replaced the are and marine spark
type of transmitters and automatic trans-
mission and reception has greatly in-
creased the traffic capacity of the station
to mect the demands of increasing popu-
lation—Dboth prior to and subsequent to
Statehood.

The two graceful steel towers still re-
main—standing as a monument to one of
the earlv pioneers in high-power, point-
to-point wireless telegraphy.

T .
LS
)
TO PRIMARY =
SUPPLY VOLTAGE ,3
——

TO
OSCILLATION

TRANSFORMER
TO D.C.

SUPPLY

T-POWER TRANSFORMER
RG=ROTARY SPARK GAP

C-HIGH VOLTAGE CAPACITOR BANK
A,B-HCSES FROM AR COMPRESSCR

RK—RELAY KEY
LI,L2-KEY ARM ACTUATING SOLENOIOS

K-OPERATORS DOUBLE-ACTION HAND KEY

The novel keying method that was employed ot the Kelchikan, Alaske radio stotion.

The famous Novy SE-143 receiver with audion detector box. This receiver replaced the
Marconi Co. crystal receivers at Ketchikan when the Navy took over the stotion for
the duration of World War |I. A two-stage audio amplifier wos uvsed with the set.
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g ACTUAL PHOTOS OF TV
PICTURES RECEIVED UP
~_T0 248 MILES AWAY

PULLED < oo
IN BY A o b
Winegard
SUPER
POWERTRON
TV ANTENNA

We can’t guarantee that everyone will get results

el

like this but long distance reception performance is

not unusual for the world’s most powerful TV antenna.

Why the Winegard Super Powertron is the Most Effective Antenna Ever Designed—

v IT CAPTURES MORE SIGNAL than any other all-
channel antenna ever made. Patented design, electro-

lens director System, dual "TAPERED T" driven

elements, 30 precision-tuned elements in all.

IT ELIMINATES ALL SIGNAL LOSS that normally
“ occurs between the driven element and the amplifier
due to transmission and coupling mis-match.

f/‘.d
(W g

1T'S THE ONLY TRUE ELECTRONIC ANTENNA.
Only the Winegard Powertron is built with the ampli-
fier as part of the driven efement —not an *add-on™
attachment.

IT BOOSTS WEAK SIGNALS UP QUT OF THE SNOW
far better than any other antenna or antenna-ampli-
fier combination made.

POWERTRON POWER SUPPLY 1S
ALL AC—SAFE, SHOCKPROOF.

Transistorized Model has rectifier
and filter in power supply —not in

T

ONLY POWERTRON HAS BOTH
300 OHM TWIN LEAD AND 75
OHM COAX TERMINALS ON
BUILT-IN AMPLIFIER.

CONLY POWERTRON GIVES YOU
YOUR CHOICE OF TRANSISTORS
OR TUBES (TUBE MODELS 300
OHM ONLY).

ONLY POWERTRON HAS RANGE
AND POLARITY CONTROL
SWITCH TO PREVENT OVER-
DRIVING ON STRONG CHANNELS.

CGNLY POWERTRON HAS AC
PLUG-IN OQUTLET FOR TV SET
BUILT INTO THE POWER SUP-
PLY.

amplitier, where servicing is diffi-
cult. No nuisance batteries. Costs
27¢ to operate for a full year.
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Read what Charles J. Milton of Moyer TV, Milwaukee,
has to say about the Winegard Super Powertron...

MOYER TV & RA X
3111 W. NORTH AvE, DIZO91 ssxgll\?;grg%m

TESA-MiLw, MILWAUKEE 8, WIS, Hllltop 4-074¢

Winegard Company

3000 Kirkwood
Burlingtoﬁ, lowa

Gentlemen:

I would like to thank the wi

building the su negard Company for

per Powertron SP-44x.

With this anten
level ig prerfect in b
medium range, the
Channel nine from

When the Big Winegard"
called around the shop, is on}
unknown alone.

. as it is affectionately
Ong range it probes the
nnas have fallen far

en stations over 10g

Charles Milton and Jim Moyer
In front of Moyer TV

Of course, everyone can’t get reception re-
sults like Charles Milton has experienced.
Each area has its own unique reception
characteristics and problems. But one thing
we can promise, the Powertron will deliver
more clesn pictures on your TV screen than

Four, Detroit

F 3.5 at one

of these js WWTJ, Ch,
: ! a
0 a: unbelievable 251 miles . I have inTl?.lld d
S that I took off the TV with a Rolliflex .
second using Verichrome Pan .

. Believe me the
es the "Big Winegard ., *

Sincerely,

K Lan L. /”,_l 7/@[6‘\.

any antenna you can own.

POWERTRON IS 100%
CORROSION-PROOFED

PHOTOGRAPH YOUR

OWN TV STATION

PICTURES AND SEND THEM IN!

If you own a Powertron. chances are
you too are experiencing unusual re-
sults. Why not photograph the stations
you receive and send them in to us.
We are always interested in hearing
from Winegard antenna dealers and
owners. We will be glad to enlarge
your camera shots so that you can make
your own window or store display like
Moyer TV has done. The photos make

~”fin
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ANTENNA

-~ Winegard Co,, 3003-2A Kirkwood $t., Burlington, lowa

great sales persuaders to prospects and
can be used in many ways to sell more
Powertrons.

If you have never tried a Winegard
Electronic Powertron, give it a test and
be agreeably surprised. Don’t take our
word for jt—let your eyes and ears
and field strength meter tell the story.
For full details and spec sheets, ask
your distributor or write.

ega
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BUILD THE FINEST

CUSTOMIZED

TV KIT

On Easy ’Pay As You Wire” Terms
Only $15 far the Starting Package!

“PROFESSIONAL"
Series—designed for
the perfectionist seeking
the finest in TV performance.
Easy to assemble. No technical
knowledge required. Anideal
“Learning” Kit with a Complete
Course of Study is available.

Also available:

WIRED

CHASSIS

for custom

installations

with a choice
of vertical or horizontal
controls and the newest

19", 23” or 27”
Picture Tube.

Beautiful Cabinets. —
designed to enhance sound quality and blend with
modern decor. For TV or cambination TV and Hi-Fi.

A few of the Professional Quality Features:
Choice of push-pull 10-watt audio or output
to your HI-Fi system ... D.C. restoration...
Ultra-linear sweep circuits . . . Standard Coil
mode! PKO Automatic Tuner...Super-sen=
sitivity for fringe areas .. . Complete line of
Accessories for Custom Installations.
Choice of 197, 23" or 27" CRT. Prices range
from $119 to $199.

U.S. Armed Services and over 4000 schools and
colleges have selected Transvision Receivers for
educational television.

[

Learn the basic principles of elec- =hia =\

tronics from the Course available with the Kit.
ASSEMBLY MANUAL~$2.00

See how easy it is to assemble the Transvision
Kit. Cost of Manuaf refunded on purchase of Kit.

"‘ﬁ(om New Rochelle, N.Y.
NE 6-6000
ymemen START NOW — MAIL THIS COUPONcmwmw
1 TRANSVISION Electronics, Inc., New Rochelle, N.Y.Dept, EW
1 O Send FREE 8.page Catalog...(J | enclose $2 for Assembly

Manual, refundable on purchase of Kit.
£1 1 enclose $15 for Starting PKE. on pay-as-you-wire plan,
{Complete Kits range from $119 to $199)

City_ _ Zone State_

Zenith Color TV Features
(Continued from page 47)

(R-Y) and blue (B-Y) signals. The 6JH8
sheet-beam tubes used here have been
specially developed for this application.
In addition to the conventional cathode
and control grid, each has focus elec-
trodes to form the electron stream into
the required sheet beam, an accelerat-
ing electrode, a pair of deflecting elec-
trodes, and a pair of plates.

Consider the B-Y demodulator. Ampli-
fied color information is applied to its
grid. Its deflectors are connected to op-
posite ends of a coil that is a secondary
of T., through which the suppressed
color subcarrier, obtained from the 3.58-
mc. oscillator, is re-inserted. In this
push-pull connection, the deflectors are
180 degrees out-of-phase, each being

activated on alternating half cycles of
3.58-mc. Thus they alternately switch
the electron beam between the plates.
Output in the desired phase from one
plate is fed to the CRT's blue-gun grid.
Its amplitude varies with that of the
grid input to produce varying degrees of
blue coloration. Opposite-phase output
from the other plate is used elsewhere,
| as will be described.

{  The grid of the B-Y demodulator also
accepts input from the 2nd color ampli-
fier, attenuated through L. to comple-
ment transmission standards. Its de-
! flector plates are also connected to
opposite ends of a coil that is another
secondary on quadrature transformer
T... The latter coil is adjusted so that
the 3.58-mc. signal it picks up is 90
| degrees out-of-phase with the signal ac-
cepted by the coil for the B-Y demodu-
lator. One of the plates of the R-Y de-
modulator applies red signal to the grid
of the corresponding CRT gun. Output
from the other, out-of-phase plate
passes through R.., from which it is fed
to the green grid in combination with
corresponding output from the B-Y am-
plifier. The correct addition of these two
signals produces the proper color-differ-
ence signal for green in the CRT.

The two demodulators, which may be
called synchronized switching detectors
whose plates are alternately turned on
and off at the right intervals by the
3.58-mc. signals, offer several advan-
tages. Their high-level outputs elim-
inate the need for additional amplifica-
tion. The balanced outputs, positive and
negative, from each pair of plates elim-
inate the need for phase-inverter stages.
The G-Y signal may be derived without
additional. active circuitry.

[ Color Synchronization

|  For correct color reproduction, the
locally generated 3.58-mc. re-insertion
signal must accurately match the fre-
quency and phase of the color subcar-
Irier, filtered out at the transmitter,
whose place it takes. To insure adequate
control the oscillator, in the lower-right
corner of Fig. 2, receives considerable
support.

Following ils operation may be easier
if we remember that the horizontal
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oscillator in any monochrome receiver
presents a similar problem: it must be
synchronized to the transmitted picture.
In black and white, special horizontal
sync pulses are sent out for this pur-
pose between intervals of picture in-
formation. In color transmissions, spe-
cial burst signals, each consisting of
several cycles at 3.58-mc., are sent out
riding on a portion of each horizontal
sync pulse. These are actually frag-
ments of the same 3.58-mc. subcarrier
that is suppressed during the video-in-
formation intervals to avoid interfer-
ence.

A keying pulse from the horizontal
circuit (lower left, Fig. 2) is applied to
the burst amplifier so that the latter
will eonduct only during the pulse inter-
vals. Another input to the grid of this
stage comes from the plate of the 1st
color amplifier, and thus includes the
3.58-me. bursts along with other com-
posite-video information. Output of the
6EW6 is thus amplified burst signal.
Variable inductor L., in its plate circuit,
is externally available as the “Hue Con-
trol.” It is a phasing coil that permits
the viewer to adjust his set so that the
proper colors will be reproduced.

One output from the burst amplifier
goes to the “ACC-Killer Phase Detec-
tor,” which we will bypass once more.
Another output goes to the ' AFC Phase
Detector.” The role of the latter is simi-
lar to that of the phase detector in the
horizontal oscillator. When there are
any differences between the frequency
or phase of incoming bursts and output
of the 3.58-mc. oscillator, it develops a
correction voltage that is applied to the
following reactance-control stage. The
latter then re-tunes the oscillator cor-
rectly. Coil L., in the reactance stage,
is adjusted close to the desired fre-
quency. In addition a 3.58-mc. crystal,
X., is used in the oscillator grid to main-
tain stability.

One function of the automatic color
control (ACC) phase detector-—adjust-
ing for variations in signal level--has
been noted. Another output goes to the
grid of the color killer. One input to this
detector, from the 3.58-mec. oscillator
via one of the T.. secondaries, is rela-
tively constant. Another input, from the
burst amplifier, depends on transmission
of burst signals during color broadcasts.
Without the latter, negative d.c. output
is too low to cut off the killer, whose
output then disables color circuits on
monochrome broadcasts. When the
burst input is active, this signal adds in
the ACC detector to the in-phase, syn-
chronized input from the 3.58-mc. os-
cillator. The increased, negative output
from the detector then cuts off the
killer. Since the latter produces no out-
put in this condition, the color ampli-
fiers are permitted to operate.

While the highlights presented here
are extensive, they do not by any means
cover everything noteworthy in the
29JC20 color chassis. For those inter-
ested, however, Zenith’s service manual
for this design is quite thorough, in-
cluding its coverage of alignment, ad-
justment, and troubleshooting tech-
niques. A
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Stereo Tape Head Tips
on Adjustments and Measurements

By HAROLD REED

ALF-TRACK and quarter-track tape-
recorder heads can present some spe-
cial problems to the serious-minded au-
diophile and service technician. In stereo
recording and reproduction these prob-
lems should be given carefu! considera-
tion.

Azimuth Alignment

Azimuth adjustment, the process of
correctly positioning the head with re-
spect to the magnetic tape as it travels
across the head, is best done with a
standard alignment tape. The output of
the high-frequency signal from this tape
is observed on the recorder vu meter or
external audio voltmeter connected to
the recorder output. Head adjustment is
then made to obtain maximum meter
reading.

In a dual-track stereo system it may
be found that optimum adjustment for
one head track is not the best for the
other. The output reading of one chan-
nel may reach peak output when the
other channel has passed through its
peak and dropped down 2 or 3 decibels.
In many cases an improved azimuthal
setting can be attained by first adjusting
for the peak point of the track with the
greatest output then slowly adjusting
for a rising output of the other track
while watching the meter reading of the
higher output track previously peaked.
Often, with this method the lower out-
put traclk can be raised to a higher level,
sometimes approaching the level of the
other track, with a reduction in the out-
put of the higher level track of only a
fraction of a decibel. This method re-
quires the use of both channel vu me-
ters, simultaneously. or two external
output meters if there are no vu meters
in the system.

Output Level Variations

Output level variations between
tracks with the same head may occur
when recording and playing back. The
author investigated a number of com-
plaints concerning this condition and
observed variations of as much as 8 db
in the output from one track compared
to the output from the other track. It is
desirable to hold this deviation to at
least within 2 db. Many times consider-
able improvement can be obtained, and
often the deviation can be held to within
2 db, by a slight adjustment of the re-
cording bias. Most recorders use a small
trimmer capacitor for bias adjustment.
Maximum bias level to the recording
head does not necessarily result in max-
imum normal recording level on the
tape. This adjustment is made to obtain
an output level from a recorded and
played-back tape that approaches the
output level from a standard alignment
tape and is performed as follows.

A standard alignment tape, such as
Ampex #5563, contains a 250-cps signal
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recorded at normal, maximum record-
ing level. With the dual-track, stereo re-
cording system in the playback mode,
adjust the recorder volume controls to
obtain zero vu on each of the channel
vu meters, or a convenient reading on
external output meters if used, when
playing the standard tape. Do not
change the setting of the recorder vol-
ume controls for the duration of this
test. Replace the standard alignment |
tape with a blank, unrecorded tape. Con-
nect a signal generator, set for 250 cps,
to the input of one of the channels of the
recording system. Adjust the signal
generator output for normal recording
level (zero vu on the meter) and re-
cord on the blank tape.

Now, play back this tape and observe
the meter reading. Ideally, it should be
zero VU, matching the output reading
from the standard tape. If it deviates
more than 2 db make a slight ad]ust-
ment on the bias control of this channel,
re-record and play back, noting the me-
ter to see if the output rises or falls. If
there is no improvement, try turning the |
bias control in the opposite direction and
check again. Most often the output is
below that of the standard tape and can |
be brought up when optimum bias ad-
justment is attained.

Perform the same tests on the other
track and stereo channel. The final goal
is to obtain a close output level balance
between the channels and to have them
within 2 db of the standard alignment
tape output level.

Crosstalk |

Crosstalk, that undesirable condition
of the signals from one stereo channel
or tape-head section coupling into the |
other, may be checked by the following |
method.

Connect an audio voltmeter to the
output of one channel, say channel 2.
Feed a signal generator set for 1000 cps|
to the input of this channel and record
and play back a tape, adjusting the
channel controls to obtain zero vu on
the channel meter. Note the reading on
the audio voltmeter. Now, connect the
signal generator to the input of channel
1 and record the 1000-cps signal on this
channel. Play back this recording with
the controls of the recorder adjusted to |
obtain zero vu on the channel-1 meter. l
Observe the reading on the voltmeter at
the output of channel 2. This is the |
crosstalk level.

Crosstalk can occur in both the dual-
track sections of the tape head and in
the wiring of the stereo amplifier, par-
ticularly in leads associated with switch-
ing components. If it is unusually high,
wiring should be checked. It may be that
original lead dress was disturbed during
some service work with the result that
there is considerable coupling between
certain wires in the circuit. A
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JOHN H. DUMMER, director of foreign
operations and affiliates for Interna-
tional Resistance
Co., has been named
vice-president of the
firm.

He came to the
United States from
England in 1951 to
join IRC as a bhuyer
in the purchasing
| departnmient. A year
later he was appointed administrative
| assistant to the president. In 1955 he
was named manager of licenses and
contracts and was later promoted to
director of foreign operations and af-
filiates. The company has licensees in
ten free-world countries.

During World War II, Mr. Dummer
was a member of the United Kingdom
Technical Mission to the U.S, serving
in Washington for an approximate two-
vear period.

ADMIRAL ARLEIGH A. BURKE has heen
elected to the board of directors of
‘Capito( Radio Engineering Institute of
{ Washington, D.C. He recently retired
| as Chief of Naval Operations and mem-
ber of the Joint Chiefs of Staff, Depart-
ment of Defense... PAUL B, WISHART
has been elected chairman of the board
and chief executive officer of Minneapo-
lis-Honeywell Regulator Company . . .
The Electronic Tube Division of Syl-
| vania Electric Products Inc. has named
| WILFRED E. BLANCHARD to the post of
| coordinator-distributor sales .. . HAROLD
| F. ERDLEY is the new assistant general
manager of the guidance and control
systems division of Litton Systems, Inc.
... Semicon, Inc, of Bedford, Mass. has
named ROLLAND V. ROBISON as president.
He will also continue as sales manager
...FRANX P, VENDELY has been named
general sales manager of the distributor
division of P. R. Mallory & Co., Inc. . ..
Ceneral Instrument Corporation’s
Semiconductor Division has named
JULIAN HILMAN director of reliability ...
HAMILTON O. HAUCK has heen named as-
sistant general manager of Ravtheon’s
Missile & Space Division, Santa Barbara
Operation ... DR, R, E. FOX is the new
manager of the physics department of
the Westinghouse research laboratories
. . . International Resistance Co. has
named OTTO €. KEBERNICK to the post of
director of marketing ... ROBERT R.
STEPHENS has been appointed chief elec-
tronics engineer for Vitro Electronics,
Silver Spring, Maryland . .. PAUL GARRI-
SON is the new general manager of
Technical Appliance Corporation, a
wholly owned subsidiary of Jerrold
Electronies Corporation . . . Promotion
of RALPH W. WIGHT to vice-president of
| the Westrer Recording Equipment Di-
rision has been announced by the par-
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ent firm, Litton Systems, Inc....Ouk
Manmufactiring Co. has named R. W,
PEIRCE to the post of manager, new
products . . . Two veteran executives of
Eritish Industries Corporation have
been upped to vice-presidencies. FRANK-
LIN S. HOFFMAN has been named vice-
president, sales while ARTHUR M. GAS-
MAN is the new vice-president, promo-
tion ... SYDNEY MINAULT is the new vice-
president. marketing at Dunn FEngi-
neering Corporation.

ROBERT NEYMAN has been named techni-
cal manager of electronics and com-
- munications projects

g at Cannon Electric

‘ Company in Los An-
~— geles.

He received a BS
from the U.S. Naval
Academy in 1936 and
an MSEE from MIT
in 1944. He com-
pleted his graduate
business management and engineering
work at Rensselaer Polytechnic Insti-
tute in 1951.

Captain Neyman served in the U.S.
Navy for 25 vears and prior to Joining
Cannon was operations manager for
Elgin Micronics.

RAYTHEON COMPANY and JAPAN RADIO
Co., LTD. of Tokyo have completed plans
to form and operate a new electronics
company in Japan to be known as NEW
JAPAN RADIO COMPANY. It will engineer
and produce a complete line of micro-
wave tubes... HEWLETT-PACKARD COM.-
PANY has acquired HARRISON LABORA-
TORIES which. will he operated as a
wholly owned subsidiary... ATLAS
SOUND CORPORATION is how operating
as a division of AMERICAN TRADING AND
PRODUCTION CORPORATION of Baltimore,
Md. The new subsidiary will continue
to operate under ifs present manage-
ment at its present location in Brooklyn,
N.Y.... DAMON ENGINEERING, INC. has
been established at 240 Highland Ave.,
Needham Heights, Mass. to design and
manufacture crystal filters... DON
BOSCO ELECTRONICS, INC. of Hanover,
N.J. has been acquired as a wholly
owned subsidiary by HOWELL ELECTRIC
MOTORS COMPANY of Howell, Mich. ...
DATA-TRONIX CORPORATION has been
established in King of Prussia, Pa. to
engage in research. development, and
production of advanced telemetry com-
ponents and systems ... JOSEPH WALD-
MAN & SONS has established a new firm,
INTERMETALLIC PRODUCTS, INC,, for the
manufacture of bismuth telluride and
gallium arsenide compounds and cool-
ing modules. The new firm will be lo-
cated at 119 Coit Street, Irvington, N.J.

ELECTRONIC ASSISTANCE CORPORATION
of Red Banlk, N.J. has acquired INDUS-
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TRIAL INSTRUMENTS DIVISION of SFECIAL-
TIES, INC., Syosset, Long Island. .. FiLm
RESISTORS, INC. has been acquired by
NYTRONICS, INC. and will be operated
as a wholly owned subsidiary of the
Berkeley Heights, N.J. firm.

1. M. ELLIS has been named to the newly
created post of field sales manager at
General Electric’s
national two-way
radio headquarters.
He was formerly
West Coast regional
manager for mo-
bile communication
equipment with of-
fices in Redwood
City, California.

In his new post Mr. Ellis will be re-
sponsible for coordination of regional
and district activities involving all field
two-way radio salesmen throughout the
country. In addition, he will be in charge
of the company’s manufacturer's repre-
sentative program which includes sev-
eral hundred sales engineers who handle
the firm’s iransistorized and standard
two-way radios, portable units, and
miniaturized personal communications
devices.

E. M. NYHEN has been named director of
the Electronics Division, Business and
Defense Services Administration, U.S.
Department of Commerce. He succeeds
DONALD §. PARRIS who has been pro-
moted to head the new Office of Indus-
trial Equipment Hammairlund

All o One Chassis

Manufacturing Company, Inc. has ap-
pointed STUART MEYER to the post of vice-
president in charge of engineering . .
JOSEPH P, SWANSON has been named
chief engineer of the newly created
products division of Radiation at Stun-
ford . . . ROY DALLY, phono cartridge
engineer for General Eiectric's Audio
Products Operation in Decatur, Illinois,
was named winner of the Emile Berliner
Award for 1961, presented annually by
the Audio Engineering Society . .. ROB-
ERT ). McDONALD has joined Blonder-
Tongue Laboratories as merchandise
manager . Appointment of RICHARD
A, HAGBERG as vice-president and gen-
eral manager has been announced by
Triad Transformer Corporation
GEORGE MENA has heen promoted to the
post of distributor sales manager of
Stancor Electronics, Inc. He was previ-

ously a field sales manager for the firm's |

distributor division . . . STEPHEN A. KELLER
is the new executive vice-president of
Telex, Inc. . . . The Department of the
Army has named COL. CHARLES W. FLINT,
Signal Corps, as Deputy Director of the
Armed Services Electro-Standards
Agency . ROBERT L, BORCHARDT is the
new national service manager for Mo-
torola Communications and Electronics,
Inc....The Institute of Radio Engineers
has appointed W. REED CRONE to the
newly created post of Student Affairs
Secretary, handling the activities and
services for the approximately 17,000
student members of the association . . .
DR. S, ROY MORRISON, senior staff sci-
(Continued on page 84)
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FM - STEREO MULTIPLEX

and 117 KIT FORM

by [PJA|C]O]

That's Right —~ No external Multiplex Adapter required
. PACD introduces the new model ST-35MX FM Stereo

Multnplex tuner, featuring the finest multiplex circullry

ALL ON ONE CHASSIS ... ALL IN ONE CABINET A

:IN KIT FORM (with factory pre-aligned multiplex sec-

The ST-35MX FM Stereo-multiplex tuner is designed
for the discriminating Audiophile who demands the ulti-
mate in distortionless FM Stereo reception. (ts incom-
parabie features include ultra high sensitivity, rock.
stable AFC, pin point selectivity combined with broad
band response,

The ST-35MX has been engmeered to meet the most
critical standards. Highly styled in a handsome black
and gold case ... it is the perfect companion to Paco's
popular SA-40 Stereo preamp-amplifier or any other
fine quality stereo system. Avallable and on display at
all leading distributors throughout the world. Write
for catalog.

AVAILABLE THREE WAYS IN
HANDSOME GOLD AND BLACK ENCLOSURE
MODEL ST-35MX (Kit) with full pre-aligned multiplex

clrcultry and PACO detailed assembly — operating
manual’ s sqsmeil sicatesress e NET PRICE $99.95
MOOEL ST-35PAMX (Semi-Kit} with both tuner and mul-
tiplex sections factory-wired and completely pre-
aligned for hairline sensitivity. Complete with PACO
detalled assembly — operating manual.
NET PRICE $119.95
MODEL ST-35WMX (ready to operate). Factory-Wired,
aligned, calibrated and assembled. Compléte with
operating manual ......... .NET PRICE $%139.95

D.'@ Electronics Co., Inc.

a division of PRECISION ApparatusCo.,Inc.

Subsidiaries of Pacotronles. [ne.

70-31 84th Street. Glendale 27, Long Island, New York

for gt

[ciecer

Model SA-40
STEREO PREAMP-AMPLIFIER KIT
Kit Net Price: $79.95
Factory Wired Net Price: $129.95

Model ST-25 MX Model MX-100
FM STERED TUNER KIT STERED MULTIPLEX AOAPTER

Kit Net Price: $69.95 Kit Net Price: $49.95
Factory Wired Net Price: $99.95 Factory Wired Net Price: $69.95

— WRITE FOR CATALOG

Model C-25

Modef V-70 Model G-32 Mode? G-34 IN-CIRCUIT
VACUUM TUBE SWEEP GENERATOR SINE-SQUARE CAPACITOR
VOLTMETER KIT AND MARKER ADDER  WAVE GENERATOR TESTER KIT

Kit Net Price: $64.95
Factory Wired
Net Price: $99.95

Kit Net Price: $85.95
Factory Wired
Net Price: $129.95

Kit Net Price: $31.95
Factory wired
Net Price: $49.95

Kit Net Price: $19.95
Factory wWired
Net Price: $29.95

e//[a/nu/ao/ma o/ tre Cleclronic (f"g:a/mnen[ ﬁft over 30 years.
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Operates from 110 volt 60 cycle wlth an outPut of 210
vDC 125 Ma. & 24 VaAC 2 Amp. Complete with Trans.
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entist at the Minneapolis-Honeywell Re-
search Center in Hopkins, Minn., has
been promoted to assistant director of
the center . . . HERB HOROWITZ has been
named president of Empire Scientific
Corporation.

WILLIAM G. ROYCE has been appointed
director of engineering at Cimron Cor-
poration, San Diego,
California.

He is a former
project engineer, de-
sign specialist, and
applications engi-
neer at the Kin Tel
Division of Cohu
Electronics. Inc., is
the author of numer-
ous articles on electronic instrumenta-
tion, and a pioneer in the field of chop-
per-stabilized direct-current amplifiers.

In his new post, Mr. Royce will be re-
sponsible for the developmental re-
search leading to the design of instru-
ments to augment the firm's line of
aigital instrumentation.

SYLVANIA ELECTRONIC SYSTEMS has dedi-
cated a new headquarters and applied
research lahoratory facility at
Waltham, Mass. . . . DUNN ENGINEERING
CORPORATION has completed its move to
new and larger guarters at 38 Henry
St., Cambridge, Mass. . . . BURNELL & €O,
INC. has dedicated its new Guillemin
Research Laboratory in Cambridge,
Mass., honoring Dr. Ernst A. Guillemin,
MIT scientist and vice-president in
charge of research for the firm ... Oc-
cupancy of the new advanced research
center of AUTONETICS, a division of
NORTH AMERICAN AVIATION, INC. has
been completed in Anaheim, California
... The Semiconductor Division of
SYNTRON COMPANY has moved into its
new half-million-dollar facility in
Homer City, Pa. ... ELECTRONIC APPLICA-
TIONS, INC. has moved to 80 Danbury
Road, Route #7, Wilton, Conn. ...
HEWLETT-PACKARD COMPANY has an-
nounced plans to establish a manufac-
turing plant in Colorado Springs, Colo-
rado . . . HARVEY ELECTRONICS-SYRACUSE,
INC. has been established in the Pichard
Building, East Molloy Road, neai Syra-
cuse, as an upstate New York outlet for
the New York City distributor . . . MIN-
NESOTA MINING AND MANUFACTURING
€O, has opened a new instrumentation,

audio, and video tape manufacturing
plant at Freehold, New Jersey ... coMm-
MUNICATIONS COMPANY, INC. has com-
pleted an expansion program which
more than triples its original floor space
at 300 Greco Avenue, Coral Gables,
Florida ... ASSEMBLY ENGINEERS, INC. has
acquired new and enlarged quarters at
3650 Holdrege Ave., Los Angeles. .
GENERAL ELECTRIC COMPANY has estab-
lished a television picture tube ware-
house and testing facility at 601
Twenty-fourth Street, Bakersfield
California,

BURNELL & CO. INC. has acquired 80 per-
cent of the common stock of GLP ELEC-
TRONICS, INC,, Bristol Conn. manufac-
turer of tantalum and aluminum foil
capacitors . . . JOHN WILEY & SONS, INC.
and INTERSCIENCE PUBLISHERS, INC. have
merged to establish one of the world’'s
largest publishing houses devoted ex-
clusively to the production of books and
journals in the various fields of natural
and behavioral sciences, technology, and
engineering . . . HOOVER BALL AND BEAR-
ING COMPANY of Ann Arbor, Mich. and
INSTITUT DR, FORSTER of Reutlingen, Ger-
many have formed FORSTER/HOOVER
ELECTRONICS, INC. which will manufac-
ture and sell electronic products devel-
oped by the German firm . . . AUDIO-
PHONICS CORPORATION has purchased
certain audio products, manufacturing
facilities, and inventories from <8BS
ELECTRONICS . . . PALL CORPORATION has
acquired VECTOR LABORATORIES, INC. of
Montreal, Canada.

SAMUEL J. McDONALD has been appointed
distributor sales manager for the semi-
conductor division of
Sylvania Electric
Products Inc., mov-
ing up from the post
of assistant distribu-
tor sales manager.

He will maintain
Q offices in Woburn,

‘ Massachusetts. He

joined the company

in 1943 as supervisor of personnel and

in 1956 was named eastern-region dis-

tributor sales manager. Prior to this

association he was with Lever Brothers
Company.

Mr. McDonald holds a BA from
Brown University and has taken gradu-
ate work at MIT, Boston University,
and Harvard. A

Gov. David L. Lawrence of Pennsylvania officiated at the opening of this new Fisher
Radie Corporation plant located at the 20-acre Fisher Park in Milroy, Pa. The building
contains 62,000 square feet and is designed to permil unlimited expansion. The
new plant will be operated in addition to the firm's Long Island City factory while
speaker manufacturing facilities will be maintained at the plant in Belleville, N.J.
The dedication also marked the beginning of the firm’s 25th year in high fidelity.
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Square-Wave Test Problems
(Continued from page 56)

6, has practically no effect at frequen-
cies as high as 100 kc.

Construction Notes

Actual construction is quite simple
and can also be quite inexpensive.
Choice of pentodes for V, and V- is
scarcely limited to the 954 acorn tubes
used. These were selected because, as
is the case with many another experi-
menter, the author happened to have
some in his junk box and they are ideal
for the job on other grounds-—they can
be wired up without sockets, thus great-
ly reducing stray capacitance. They are
widely available on the surplus market
at very low prices.

As shown in Fig. 7, it was most con-
venient to mount them so that one is
upside-down with respect to the other.
Also note the wiring of the cathode
capacitors directly on the two-wafer
switch. The choice of capacitor values
and the number of positions on the
switch will be up to the user’s needs.
Selection of values will be discussed
shortly.

The 100,000-ohm cathode resistors,
R, and R; should be matched within
5 per-cent so that the mark-space ratio
will not be affected adversely. This is
the width ratio between the flat, upper
and lower portions of the square wave.
If there is too much difference between
R. and R an asymmetric, rectangular
pulse rather than a square wave will
be produced. While a switching position
for an external capacitor has been pro-
vided, this facility should be used with
caution because of the cathode peaking
effect already mentioned.

The cathode coupling capacitors are
not at all eritical as to type. Mieca, ce-
ramie, paper, and electrolytic types all
work well without affecting waveshape.
If electrolytics are used, two must be
wired in series. back to back, for each
position so that polarity is no problem.
As to the values of these, C: to C., the
user will choose them according to his
needs with respect to the square-wave
frequencies he will {ind most useful.

In the author’s unit. the lowest fre-
quency (25 cps) was obtained with a
pair of 15-uf, 15-volt electrolytics. At
the other end of the range, a 200-uuf.
capacitor gave about 1 mc. For all prac-
tical purposes. frequency is inversely
proportional to the value of the capaci-
tor. From the graph of Fig. 9, the ca-
pacitor value for any frequency from
2 eps 10 1 me. can be read directly, and
the graph could be extended for higher
frequencies. The approximate, required
capacitance can also be determined with
simple mathematics. Dividing 200 by
the desired frequency, in cps. yields
the capacitance value, in microfarads.
Thus for 400 cps we would need 200/400,
or 5 pf., which is confirmed on the
graph.

If the constructor finds he cannot get
down below 20 or 30 cps or if the mark-
space ratio goes awry at low frequen-
cies, it is probable that one or both of
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the plate-grid coupling capacitors (C,
and C: in Fig. 3) are leaking. This af-
fects the clamping action of the grids.

The version built by the author (Fig.
8) is compact and without its own power
supply. Two pairs of connectors on the
panel are for the output signal and the
external capacitor. Filament and d.c.
voltages are brought in through a sep-
arate cable and plug. As with the
capacitors, power-supply and power-

switching arrangements are left to |

individual constructors.
Value of “B-+" should be 300 volts
or more. The author used the separate
supply he described in an earlier article
in this publication (‘Adjustable D.C.
Power Supply,” June 1961). With less
than 300 volts, marked rounding of the
waveform begins to develop. Output
frequency also varies with “B+'": the
former falls as the latter is raised. Fre-
quency deviation can be up to 5 per-cent
for a variation of 50 volts-—nearly 17
per-cent — in voltage. However, fre-
quency precision is normally unimpor-
tant in square-wave testing.
Amplitude of the output waveform
is also slightly affected by “B+" varia-
tion. Thus if the power supply is not
reliable, it may be wise to check during
any test sequence to make sure that
‘B-+" is relatively constant, say be-
tween 300 and 310 volts. Within these
limits, output amplitude will not change
over the full range of frequencies.
The specified output of .35 volt is
within the handling capacity of most
amplifiers. It may be changed by lower-
ing or raising the value of R.. The latter
can be doubled without noticeable effect
on the waveform. However,

it is a good |

idea to keep the resistor as low as con- |

venient and fixed. Most amplifiers tested
will have gain controls of some kind,
and another control complicates mat-
ters, besides providing a possible source
of distortion from the causes discussed
earlier, Another component that can
well be left out, for similar reasons, is
an output blocking capacitor. This

elimination has been facilitated by|

grounding “B-" to the chassis. Hence,
the matching power supply should not
employ a grounded “B-—" output.

Waveshape is also unaffected by any
reasonable load-—or even unreasonable
ones, as Fig. 10 shows. The waveform
at the left is a 10-ke. trace with another
300-ohm resistor connected across the
output. Amplitude, of course, is halved.
With the output loaded by a .005-gf.
capacitor at the same frequency, there
is a barely perceptible increase in round-
ing of the corners, as shown to the right
in Fig. 10. A more normal load would
be in the order of 50 uuf., about one-
hundredth the value illustrated.

Apart from the need to avoid stray
capacitance in the cathode circuits,
there is nothing critical about construc-
tion. The constant output at all fre-
quencies, stability, and freedom from
overshoot provide a known standard by
which other equipment can be safely
judged. Since this unit was built, at
least one “‘wideband” oscilloscope, pre-
viously trusted, is on a shelf in disgrace,
awaiting overhaul of its vertical ampli-
fier.
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AN ECONOMICAL 813 FINAL
FOR THE HAM

By HARTLAND B. SMITH, wsvvp

Construction of a bandswitching power amplifier for c.w.,
AM, and SSB with half kilowatt average plate input power.

toward more versatile amateur

transmitting equipment, the author
recently decided to up-date his rig by
adding a bandswitching final for c.w.,
AM, and sideband. The completed am-
plifier is shown in Fig. 1. With a suit-
able power supply it is capable of 500
watts average input or 1000 watts peak-
enveiope power as an AB. sideband
linear. It will also run 500 watts c.w.
or 400 watts AM phone in class C serv-
ice.

Since the author is an avid trader and
surplus shopper, it was possible to
scrounge up all the necessary compo-
nents for less than thirty dollars. A

I N ORDER to keep up with the trend

similar unit can be built with new ma-
terial for a little less than one-hundred
dollars. Thus, even though you have a
sparsely filled junk box and are unable
to make use of very many bargain parts,
this particular circuit will provide a
husky signal for a relatively small in-
vestment.

Construction

A 10” x 17” x 3” chassis with a bottom
plate was decided upon as a foundation
for the amplifier. Because it was low
in cost and easily drilled, 1s” Masonite,
backed with a thin aluminum sheet, was
employed for the 9" x 19" front panel.
To shield the amplifier against TVI, an

Fig. . The completed home-built half-kilowatt final power amplifier.

Fig. 2. Top-chassis view of the amplifier with the cover shield removed.

FAN Ci2
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enclosure was built from .051" alumi-
num. A 6” x 72" rectangular hole cut
in the top of the shield for ventilation
was covered with perforated aluminum
removed from an old TV receiver cabi-
net. A number of 3/16” holes were
drilled in one end of the enclosure to
admit air. Perforated aluminum was
also used to cover several large venti-
lation holes cut in the chassis bottom
plate.

If you live near a big city, you can
obtain sheet aluminum from scrap metal
dealers for 10¢ to 30¢ per square foot.
In those localities where aluminum isn’t
available, thin galvanized sheet metal
may be used as a substitute.

A small tube-cooling fan was built
from a discarded phonograph motor. It
siirs up the air inside the case to some
extent, but a commercially built fan
would undoubtedly be quieter and more
efficient.

Although a number of excellent new
transmitting tubes have been developed
in the past few years, the author set-
tled on that inexpensive old workhorse,
the 813. Since this tube has a reputation
for taking off on its own, especially at
the low bias and high screen voltages
required in linear operation, several pre-
cautions were observed while building
the amplifier.

Minimum inductance was assured by
the use of copper strip in place of ordi-
nary hookup wire for all leads carrying
r.f. However, 3" tinned shield braid can
be used as a substitute, if you have no
source of copper strip.

A hole somewhat larger than the
diameter of the 813 was cut in the chas-
sis and the socket was mounted with
aluminum brackets below this hole so
that when the tube was plugged in, the
top of its metal base was even with the
top of the chassis. A small piece of alumi-
num, fastened to the chassis and bent
at a slight angle presses against the
metal base of the tube for grounding
purposes.

(s, a 25 puf. mica capacitor, was con-
nected with as short leads as possible
between pin 4 of the 813 and ground.
This capacitor provides a low-impedance
v.h.f. path from grid to ground. It tends
to short out TVI-causing harmonics and
helps to hypass high-frequency energy
which might otherwise result in para-
sitic oscillations.

C,, C., and C, were used in a capaci-
tance-bridge neutralizing circuit. C, was
formed by the capacity between the 813
plate and about 5 inches of stiff wire
supported beside the tube on a feed-
through insulator. Since the optimum

ELECTRONICS WORLD
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adjustment of the bridge changes from
one band to another, C, was made vari-
able and mounted on the front panel. As
a result, the amplifier may be conven-
iently and correctly neutralized for any
operating frequency.

All power leads emerging from the
amplifier were TVI-filtered by r.f.
chokes and disc ceramic capacitors.
These were mounted in the small alumi-
num shield box visible in the lower, left-
hand corner of Fig. 4. Within the ampli-
fier itself, the bias, screen, and filament
leads were run in shield braid which was
grounded to the chassis at frequent in-
tervals.

The grid and plate meters were
mounted on the pane! of the modulator
rather than on the amplifier's panel.
This arrangement made it unnecessary
to fabricate special TVI shields for the
meters, since the currents they indicate
are thoroughly filtered before leaving
the case of {the amplifier.

High LC ratios in both the grid and
plate circuits of the 813 plus a pi-output
network were utilized to discriminate
against TVI-producing harmonics. L.
and C.: form a series trap which may be
resonated on either channel 2 or chan-
nel 3 to further reduce TVI.

The filament transformer, T, was
mounted in the amplifier case, rather
than on the power-supply chassis, be-
cause it is much easier to filter the
rather light current going to the pri-
mary of the transformer than it is to
filter the heavy current of the second-
ary. Since the transformer found in the
junk box was rated at 11.5 volts, B was
needed to reduce the output to the 10
volts required by the 813. If you use a
10-volt transformer, R. will be unnec-
essary. R, and R: may also be omitted
if you emiploy a transformer with a cen-
ter-tap which may be directly grounded.

The plate choke, RF(':, was wound on
a smooth porcelain antenna insulator.
A National GS-4 stand-off would make
a suitable substitute form, or you can
purchase a Ruaypar type RL-100 choke
if you'd rather not wind your own.

RFC. was included as a safety pre-
caution. If C. should break down, the
r.f. choke will short the dangerously
high plate voltage to ground and cause
the power-supply fuse to blow. Without
RFC- in the circuit, a faulty plate-block-
ing capacitor might allow as much as
2000 volts to appear on the transmitting
antenna and its feedline.

In view of the heavy circulating cur-
rent which results from the high-C plate
circuit, L: was wound with two No. 10
wires twisted together. An even better
way to keep the r.f. resistance of L. low
would be to wind the coil with 3/16”
copper tubing.

Cu is the coarse loading capacitor. The
author used eight 250-puf., 1200-volf
mica capacitors connected in series-par-
allel to arrive at a value of 500 puf. Two
250-yupf., 2500-volt mica capacitors wired
in parallel should prove just as satisfac-
tory. Don't try a single 500-guf., 20,000-
volt TV ceramic here. It will heat up
and change capacity when subjected to
the heavy r.f. current which appears at
this point.
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J.. the high-voltage connector visible
in Fig. 2, is an 83-1R chassis-type coax
plug. A safer choice for this item would
be a Millex 37001 high-voltage terminal.

Ganged switching is one feature of
factory-built equipment that is hard to
duplicate in the home workshop. Unless
vou enjoy playing with all sorts of Rube
Goldberg arrangements of gears, shafts,
and shielding, you'll find that it is much
more practical to utilize separate
switches for the grid and plate circuits.
The grid bandswitch and the coarse-
load switch, 8, and S.. may be of the
phenolic type, but 8. and 8, should be
well insulated ceramic types, such as
are found in the surplus tuning units of
the BC-375.

Fig. 5 is a block diagram which shows
how the amplifier may be connected with
other components to form a complete
transmitter. In the author's shack, the
final, modulator, and power supply are
each on a separate chassis mounted in
a relay rack. The exciter sits in a con-
venient spot on the operating desk. Rack
and panel construction is recommended

because it lends itself to easy modifica-
tion and simplified troubleshooting.
When you want to revise a circuit or
find it necessary to replace a component,
only the affected part of the rig needs
to be removed and placed on the work-
bench.

Drive & Output Power

In class C AM and c.w. service, only
about 6 watts are needed to drive the
grid of the 813. Even less excitation is
necessary for AB; sideband linear op-
eration. These low drive requirements
are what make beam-power finals so in-
viting to the fellow who wants to use
a simple, inexpensive exciter.

The final is capable of 500 watts input
on c.w. with a 2250-volt supply. How-
ever, since the author has only 1830
volts available, he usually runs on 400
watts c.w. and 350 watts phone. On side-
band, it is possible to run 500 watts av-
erage input (approximately 1000 watts
p.e.p.} before serious flat-topping oc-
curs. When the amplifier is worked as
a linear, 750 volts are applied, regulated

Fig. 3. Complete schematic diogrom ond parts listing for the 813 final.

COARSE 3

LOAD

FLL

[
T

Ri R—1§ ahm, § w, res. (see text)

R 350hm. 20 w. res. (see text})

C =600 unf. var. capacitor (1wao-gang superhet
unit with sections in parallel})

C— 150 ppf. mica capacitor

C 140 upf. var. capacitor

C.— Neutralizing capacitor {see text)

C —25 ppi. micq capacitor

C., C:, Cx—H700 ppf. 1000 v. disc cergmic
capacitar

Cs, Cio—3500 ppf., 20,000 v. ceramic TV filter
capacitor

Ci—75 ppf., 7500 v. ceramic fransmitting
rapacitor (Centralab 8508-75N)

Ci— 100 guf. var. transmitting
1/18" plate spacing

C.—3500 ppf., 2500 v. mica capacitor {see text)

C1i—800 upf. ver. capaciter, .0245" plate

capacitor,

spacing

C.s—18 ppf. var. capacitor, (245" plate
spucing

Cs, Cr—=750 ppi.. 6000 v. disc ceramic capaci-
tar

Cr, Cise Cm, C21y Ceto Cry Cioy Cos—1000
puf.. 1000 v, disc ceramic capacitor

RFC, RFC—2.5 mhy. r.f. choke

RFC-—2V4", £22 en. wire closewound on
3, form (see text)

REC., RFC., RFC—1 phy, 1000 ma. r.f.
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PLATE
VOLTAGE

SCREEN GRID nry
VDLTAGE BIAS AC

choke (Ohmite Z-301
RFC:, RFC. -85 1. =28 en. wire closewound
an 3." dia. polystyrene rod
T~ Fil. trans., 10 v. @ § amps (see text)
So - F-pas. rotary switeh
Y 6-pos. high-voltage rotary switch.
((Ihmite heavy-duty, 8-pos. ceramic switches
were obtained from Burry Electranics Carp.,
512 Broadway, New Yark 12, N.Y. Since
only two pasitions are required for 8. and
five for 8., a number of terminals will re-
main unused.)
-fine section of Centralab PA-1160 rotary
switch (see text)
S.p.s.t. toggle switch
o ~Caax connector (83-1R)
High-voltage terminal (see text)
—Pri: 6 1. 220 bare wire, 1" dia. (length
13"). Sec: 41 &, 220 bare wire, 1" dia.
leapth 213" ), tapped at 3rd, 4th, Bth and
I8th turns., BEW Miniductor 3015)
Lo t. of twisted 210 en, wire, I'3" dia.,
13, lang (see text)
L4y t. 210 en. wire, 1” dia., 3" long
Li—6 t, 10 en, wire. 1'y” dia., 114" long
Ls—1I6 t. 212 bare wire. 213" dia., tapped §
t. from C.. end (BEW inductor 3905-1)
Li—10 s, 214 en. wire, 11/16" dia.
Vi——813 tube

73

e~

87


www.americanradiohistory.com
www.americanradiohistory.com

RFCS, 7, 6,5, 4 ce

VI SOCKET

Fig. 4. Bottom view shows the shielded compartment housing r.f. chokes and bypasses.

by a string of five 0A2's, to the screen
of the 813 and 90 volts, regulated by a
VRY0, to the grid. On AM and c.w. 400
volts are taken from the speech-ampli-
fier power supply for application to the
screen with an additional 60 volts of
bias obtained from a 4000-ohm grid leak.

Adjustment

Preliminary adjustment and neutrali-
zation of the amplifier may be made
either with a regular antenna or with
a dummy load. Set 8; and 8§, to 80 me-
ters. Close 8. thus paralleling C.. with
the 80-meter padder, C.. Close S.. Put
C, and C. at full capacity. Apply the
proper voltages and drive for class C

operation. Tune C. and adjust the out-
put of the exciter until a grid current
of 15 ma. is obtained. Dip the final with
C... Then rock C. back and forth. while
watching the grid meter. If the grid
current drops as the capacity of C.
is increased and rises as the capacity of
C.: is decreased, the amplifier is insuf-
ficiently neutralized. Set C. at two-
thirds capacity and rock C.. again.
Should the amplifier still show signs
of inadequate neutralization. increase
the length of the wire which is a part
of C., or move the wire closer to the
813. Keep in mind, though. that the
spacing hetween the tube envelope and
the wire must be not tess than ;" to

Fig. 5. Block diagram of author’s over-all system showing the interconnections.
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prevent a corona discharge or arcover.
In addition, be sure that the wire is po-
sitioned near the edge of the 813 plate,
where it is closest to the glass.

Warning: Make certain that power
is removed from the rig and all high-
voltage capacitors are discharged be-
fore reaching into the case to change
the length or position of C..

When the amplifier is correctly neu-
tralized, the grid current will remain
constant, or may fall off slightly, as C.
is tuned ahove and below plate-cireuit
resonance.

If the capacity of C, is set too low
or if the length of C, is too great, over-
neutralization will occur. When this
condition exists, the grid current will
drop as C.: is tuned to the low-capacity
side of plate resonance and will rise
when C.. is on the high-capacity side of
resonance. C, should be adjusted so that
optimum neutralization takes place on
80 meters with C, set between two-
thirds and three-quarters of full capac-
ity.

As you switch upward in frequency,
from one band to another. you will dis-
cover that you must reduce the capacity
of C; a bhit in order to maintain neutral-
ization, Once you have found the cor-
rect setting for this capacitor on a par-
ticular band, you can mark the spot
with a decal, Then you will be able to
locate the correct position in the future
without having to go through the entire
neutralizing procedure each time you
switch bands.

Since C; is in series with the ground
end of L. it will have some effect on
the resonant frequency of the L,-C: com-
bination. Consequently, when you neu-
tralize the rig for the first time, you
may find it necessary to re-adjust C:
slightly as C, is varied.

S. should remain open on 10, 15, 20,
and 40 meters in order to remove the
80-meter padding capacitor Cn from the
circuit. Normally, S. will be closed on
80 and 40 while it will be open on 20,
15. and 10. The correct setting of this
switch, however, will depend on the im-
pedance and s.w.r. of the antenna feed-
line.

Grid current for either phone or c.w.
should be set to 15 ma. Plate current
should not exceed 200 ma. on AM or 225
ma. on c.w. Do not attempt to operate
the amplifier as a sideband linear until
you have carefully tuned it with the aid
of an oscilloscope. Most of the com-
plaints that are heard about broad side-
band signals are the result of overdriven
and improperly loaded rigs. Information
regarding linear adjustment will be
found in various sideband handbooks
available at most radio distributors. A
description of the correct method of
tuning an amplifier for SSB operation
is bevond the scope of this article.

Performance of the unit has lived up
to all of the author's expectations. The
amplifier holds its own in pile-ups and
has easily provided the extra contacts
neecded for DXCC phone. Over a period
of several months, only one case of TV1
has been reported. This resulted from
receiver overload, not transmitter har-
monic radiation,
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Electronics and Buology
(Continuned from page 30)

again, another bit of information has
been cxtracted from the object seen to
help classify it. The object of research
in this arca is to find ways of reducing
computer time by presenting to the com-
puter more highly organized information
in mmuch the same way as our sense or-
gans pre-select information for the brain.
If this pre-selected information were
added to the other end—the input pres-
entation—nothing would be gained but
if the computer can pre-select with the
same amonnt of input information. some
of which is normally lost in the process,
then time has been gained. Let us look
at another somewhat over-simple ex-
ample.

Punched cards of the tvpe being used
for billing by utility companies and other
firms, contiain holes and printed letters.
The holes are for the henefit of the busi-
ness machines that receive their input
this way. The printed letters and nu-
merals (like the address) are included
for the post office. Now suppose the ma-
chines could also “read” this address and
sort the mail helore delivery (we now
have machines capable of doing this)
then time would he saved in the total
process. Suppose the machine could also
‘see” a tear in the card which would

cause it to reject that card, thus eliminat- [

ing inspection before the card goes into |
the machine and the machine could op-
erate more rapidly. This is a simple yet
practical example of “property filters.”
Another early
“homeostat” constructed by Ashbv. He
noticed that animal systems ahvavs came

to equilibrium so he constructed an elec- |

tronic clevice which activelv sought
equilibrium no matter what the value
of its four inputs.

There are manv hiological mechan-
istns which are being studied by means
of electronic models. One of the charac-
teristics of living entities—not shared by
their electronic counterparts—is
dancv of parts.” Thus, if part of vour
brain is damaged, it may not be “repair-
able” but other sections of the tissue will
eventually (after learning) take over the
necessary function almost as well as the
original part. We have far more nerve
fibers than we need to do the job. If one
fails, another takes over. This philosoph:
of redunduancy is now creeping into the
design of electronic equipment for space
exploration where failure simply cannot
be tolerated.

This pinpoints the reason for the close
cooperation between electronics and bi-
ology. Each discipline needs the other if
we are to succeed in realizing man’s
dream of leaving this planet and explor
ing space,

27 MC CB ANTENNAS
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TRANSISTOR
PRECAUTIONS

! By NORMAN R. McLAUGHLIN
|

| Some practical suggestions to
' prevent damage to transistors.
Good shop practices based on
industrial-plant experience.

TURDY as semiconductors are for

jobs they are designed to do, there
are many conditions that they just won’t
tolerate. Some of these conditions may
come as a surprise. For example, the
static electricity built up in your body
while walking on a non-conductive sur-
face would be sufficient to send a dam-
aging pulse through a semiconductor
device when you touch it. To be sure you
don't ruin those solid-state devices you
plan to wire into your next construction
project, ground yourself before handling
them.

Semiconductors are low-voltage de-
vices and. as such, cannot stand high
voltages. There is enough leakage pres-
ent at the tip of some soldering irons to
break down the junction of a semicon-
ductor and permanently destroy iis
characteristics. Check your soldering
iron for leakage voltage. If it is high
enough to cause damage. replace it. If
this is not practical, remove the semi-
conductors from the circuit while wir-
ing. If you must wire them into a circuit,
around the side of the semiconductor be-
ing wired.

Transients can develop in inductively
driven devices which exceed the voltage
that can be safely applied to semicon-
ductors. Some types of soldering guns.
wire wrappers, and similar inductively
actuated tools produce transients that
could be dangerous every time the power
is turned on or off. When such tools
must be used. they should be lifted away
from the semiconductor before being
turned on or off. For example. start the
soldering gun warming before you
touch the semiconductor and do not turn
it off until after you have lifted the gun
from the wiring.

Most of us are aware of the semicon-
ductor's vulnerability to heat—yet how
often have we ‘“sneaked” a solder con-
nection without benefit of a heat sink?
A heat sink is a simpler device than ifs
name implies. In this instance, it is any
device that will divert heat from the
semiconductor. A pair of flat-nose pliers
makes an excellent heat sink when
placed between the semiconductor and
the soldered joint. Hold the ptiers in po-
sition long after you have quit soldering
and the joint has cooled down.

Speaking of heat, did you know that in
order to obtain valid test data the var-
ious semiconductors must be tested at
the same ambient temperature? Elec-
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trical characteristics of semiconductor |
devices change rapidly with variations
in operating temperature. Thus if you
want to make comparative tests, both |
units must be tested in the same tem- |
perature environment. The recom-
mended ambient temperature is 77 de- |
grees F' +=5.4 degrees (or 25 degrees C

3 degrees).

While diagonal cutting pliers are sat- |
isfactory for snipping leads of ordinary
components, they should never be used
to cut leads of semiconductor devices.
“Dikes” produce a mechanical shock
that travels into the device with suffi-
cient impact to weaken or destroy the
delicate internal electrical connections.

To prevent such damage always use a
shearing type tool for cutting semicon-
ductor leads. Between the point where
the lead is to be eut and the body of the
semiconductor. hold the lead with flat-
nose pliers. The pliers will act as a me-
chanical shock dampener and further
reduce shock which results when the
leads are cut. Surgical scissors make
satisfactory shearing tools, although
sharp tin snips are probably more read-
ily available.

Damage can also be caused by bend-
ing leads too close to the body of the de-
vice. The betier semiconductors are
hermetically sealed in glass to improve
reliability. Bends too close to the body
will crack the glass and break the seal.
This hazard can be minimized by keep-
ing bends at least 1/16” away from the,
body.

Many semiconduciors have plated |
leads that improve conductivity and
make soldering simpler. This plating
can also be damaged if bends are made
too acute. To protect the plating make
bends gradual and keep the radius
greater than 1/32".

Other forms of mechanical shock
should be avoided. Rough handling,
dropping. and throwing about can pro-
duce jolts and jars that could be fatal.
Avoid these, of course, and as an added
precaution use a padded work surface
when working on these devices. |

A common means of “testing” semi- |
conductors is to put them across an
ohmmeter. Believe it or not. this can be
fatal. Many commonly available ohm-
meters deliver considerably more cur-
rent than the average semiconductor is
designed to handle. Before making such
a check you should first know the cur-

rent-carrying capability of the device to |-

be tested. This can be found in the man-
ufacturer's data sheet or by analyzing
the circuit in which the device is being
used. Then, if you must make a resist-
ance measurement, be sure that the
ohmmeter you use is a high-impedance
type that delivers only a small current.

A much safer way to make such meas-
urements is to use a voltmeter or an|
ammeter. With either of these instru-
ments and Ohm's Law, you can arrive at
the same conclusions without risking the
semiconductor

These suggestions and recommenda-
tions are those which the Western Elec-
tric Company asks its production people |
to take. You'll profit too, by adopting
them as good shop practices. A
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LAMP |[

Selenium \
Photocell |
Light Meter

erly self-generating selenium or

silicon photoelectric cells, find
wide application in the space-satellite
program because of their property of
generating useful amounts of electric
power from the sun’s radiant energy.
The ordinary photographic exposure
meter, in use for many decades, makes
use of this property.

Selenium photoelectric cells are now
available at moderate cost and many
technicians and experimenters have
purchased them for use in various
photosensitive devices, It is not a difli-
cult task to construct and calibrate a
light meter, using the cell as a source
of power. Such a light meter was built
to make comparative measurements of
light output of cathode-ray tubes used
in scopes and TV sets. It was also used
to adjust light levels for microfilming.

An understanding of some of the gen-
eral characteristics of the cell will
enable one to construct, calibrate. and
successfully operate the light meter.
The meaning of a few commonly used
photometric terms has been included
for the benefit of the reader unfamiliar
with this field.

Photometry

E ;UN BATTERIES, or more prop-

Setenium cells are normally supplied
with a manufacturer’'s specification
stating that the average cell produces
a given current into a given load
resistance at a specified number of
footcandles of illumination. Thus the
footcandle was chosen as the measure
of illumination although other suitable
classifications can be made.

Light may be regarded as a flow of
radiant energy or luminous flux. The
term Liemnen is a measure of the quantity
of luminous flux. A point source of light
of one candlepower will radiate a total
of 12.56 lumens of flux radially in every
direction from the light source, The
candlepower is a measure of the lumi-
nous intensity of the light source and
is denoted by the letter P. A 10-candle-

96

Fig. 1.

CELL

power light source would radiate a total
of 125.6 lumens of flux.

Next. consider a one-candlepower
light source radiating 12.56 lumens of
flux and located in the center of a hol-
low thin-walled sphere of one-foot ra-
dius. This sphere has a surface area of
12.56 square feet. Each square foot of
surface area then receives one lumen
per square foot. In engineering prac-
tice. a surface receiving one lumen per
square foot receives an illumination of
one footcandle. One footcandle is nu-
merically equal to one lumen per square
foot.

Now. if the sphere is enlarged to a
radius of ten feet, the inner surface
still receives the original 12.56 lumens
of flux radiating from the one-candle-
power source. The area of the surface
is now 1256 square feet or one-hundred
times greater. Each square foot now
receives one-hundredth of one lumen
per square foot or one-hundredth of one
footcandle of illumination.

This illustration demonstrates the in-
verse square law of illumination and is
given hy the relationship I = P/r*. The
term I is in footcandles. P in candle-
power. and r is the distance to the light

www americanradiohistorv com

Accurate light ratios of 1
obtained with two motched incandescent lamps,

to 2 are

LAMP 2

Design of simple light meter
. and a calibration technique
to allow a wide range of light
intensities to be measured.

By A. A. MANGIERI

source, in feet, The inverse square law
clearly shows why illumination I falls
off rapidly as distance is increased. If
reflectors are used to concentrate the
light in a given direction or if the light
does not radiate from a concentrated
or point-light source, the inverse square
law is not valid in its present form.

Selenium Cell Characteristics

Upon examining an unmounted cell,
one notes that one surface of the metal
plate supports a thin layer of active
selenium. A silvered strip on this layer
is provided for electrical contact. The
hase itself is the other terminal. The
output of the cell is fed directly to a sen-
sitive d.c. microammeter.

Visible light rays and also ultraviotet
rays cause the selenium cell to produce
an output voltage and current. Because
ultraviolet rays do not aid vision. they
can be excluded from the cell by means
of a suitable filter. However, the meter
will be calibrated by means of light from
tungsten lamps. The ordinary incandes-
cent lamp used in the home is quite lack-
ing in ultraviolet rays, therefore. there
is no need for a corrective filter except
in cases where the light source is rich
in ultraviolet rays.

Manufacturers’ data sheets state that
the cell output current is linear for
illumination ranging from 0 to 1000
footcandles when the load resistance is
zero ohms. However, because of the
resistance of the meter. the character-
istic curve is gquite non-linear over such
a wide range. The internal resistance of
the cell itself is fairly high at low light
levels hut drops appreciably at high
light tevels, The ratio of load resistance
to internal cell resistance varies widely
with light intensity and results in a
non-linear characteristic curve.

Each cell is supplied with the manu-
facturer’s rating which states the out-
put current into a 100-ohm load at 100
footcandles. For an International Rect.
B-5 cell, the output current at these
conditions is listed as 220 xa. This point

ELECTRONICS WORLD
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is plotted on a sheet of graph paper and
is shown as point "A" in Fig. 2. A
straight line is drawn through point “A"
and the origin and is labeled "Curve 1"
for comparison with actual test data.

Access to a laboratory light meter
would solve the problem of calibrating
this light meter but, unfortunately, such
a meier was not available, which is the
situation in most cases. Therefore. the
manufacturer's data was accepted as
establishing one known point on the
curve.

How do we go about calibrating the
meter for light levels much above 100
footcandles? How does the resistance
of the meter affect the curve? How
much resistance should be added in
series or parallel with the meter so that
full-scale corresponds to a certain num-
ber of footcandles? The answer to all
these questions can be found by means
of the light ratio test to be described.

Construction & Calibration

Any suitable arrangement can he
used to mount the cell. The photos illus-
trate a B-3 cell mounted between two
thin pieces of insulation. A hole is cut
in the upper piece to expose the entire
active area of the cell. Strips of thin
copper are arranged to bring out the
connections to a pair of lugs staked to
the lower piece. A two- or three-foot
cord completes the connections to the
meter. The reader may devise other
means {o suit his taste. Precautions
must be taken to expose the entire ac-
tive area and to avoid damaging the
selenium layer. Contact should he made
with the silvered strip on the selenium
and not with the selenium itself.

A milliammeter rated at 0-1 ma. is
satisfactory for use with the B-5 cell
used. Ordinarily, a meter of this rating
will have about 55 ohms resistance, This
resistance, being less than the 100-ohm
load specified by the manufacturer, will
cause the output current at 100 foot-
candles to increase by about one or two
per-cent. If the smaller B-2M cell is
used, a 200-pa. meter is satisfactory.
Ordinarily, a 200-ga. meter has about
350 ohms resistance and will cause
about a four per-cent reduction in out-
put current at 100 footcandles.

If available, use an accurate meter
with a large scale for more precise read-
ings. Standard v.o.m. testers are satis-
factory, but avoid changing the current
range selected for the tests because each
current range of the tester presents a
different load impedance to the cell

The meter used in these tests had
a resistance of 123 ohms on the 0-1.2 ma.
current range. If the meter resistance

Cell
sulation as

is mounted between two pieces of in-

shown. Foil contacts are used.
is unknown, do not attempt to measure
it with an ohmmeter as the meter may
be damaged. Instead, proceed as follows.
Connect a 6-volt battery, a 100,000-ohm
variable resistance set at maximum re-
sistance, and the meter in series. Reduce
resistance until meter reads full scale.
Then, shunt a 400-ohm rheostat across
the meter terminals and adjust it to
obtain a meter reading of one-half scale.
Next, disconnect the 400-ohm rheostat
and measure the adjusted value of the
rheostat on an ohmmeter. This value
will be equal to the meter resistance.

Known ratios of illumination are pro-
vided by the arrangement shown in Fig.

Fig. 2. Selenium photocell output vs illumination using International Rectifier's B-5 cell.
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1. Two incandescent light bulbs of equal
wattage are mounted side by side by
means of two sockets screwed to a sup-
porting base. The base is adjustably
suspended above a work table, support-
ing the cell under test. A vertical strip
of wood nailed to a rafter in the base-
ment was used along with a C-clamp
for adjusting the distance between the
cell and lamps.

When the lamps are identical in light
output and the arrangement is syvm-
metrical so that angle « is equal to
angle g, the meter indication upon en-
ergizing either lamp alone will be the
same. Then, upon energizing both lamps.
the cell receives twice the illumination
and the meter indication may or may
not be doubled depending on light levels
and the cell/meter combination.

For best results. the test setup should
be well removed from light-reflecting
surfaces and the lamp supports painted
with carbon black. Also, the test should
be conducted in a darkened room or at
night. Check the lamps to determine if
they are matched in light output by
energizing each in the same light socket
and noting the meter indication. If you
happen to have poor voltage regulation
or low line voltage in your area. add an
adjustable autotransformer and mon-
itor the line voltage at the lamp ter-
minals.

To obtain point “B” on Curve 2 (Fig.
2}, proceed as follows. First energize

The cell in its home-made mount. Actual
cell size is about 1-7/16" long by about
$4 " wide with o photosensitive area of
just over 34 sq. in. For convenience a
manufacturer-mounted cell may be used.

lamp 1 and adjust the lamp distances
until the meter indicates the manufac-
turer's rated output at 100 footcandles.
Next, de-energize lamp 1 and energize
lamp 2. If the meter indications are not
identical, re-position the cell slightly
until equal readings at the rated output
at 100 footcandles are obtained for each
hulh. Then. energize both lamps and the
resulting meter indication is the cell
output at 200 footcandles. Point “C’ at
400 footcandles is obtained similarly
except that the distances are changed
so that one lamp alone will produce the
cell output corresponding to point “B.”
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After checking to make sure that
each lamp. individually, produces an
output equal to point “B,” both are
again cnergized simultaneously to pro-
duce 400 footcandles of illumination at
the cell, thereby providing data for point
“C."” This procedure can be repeated
for higher light levels using larger lamps
if necessary. Use 60- and 100-watt lamps
and avoid coming much closer than 10
or 12 inches from the cell hecause the
heat radiated from the lamps may heat
the cell and introduce error in the meter
indications. A smooth curve is drawn
through the points on the graph paper
and is labeled with the resistance of the
meter as shown. The curve is used to
measure light levels and also to set up
light levels at any point on the curve,

To determine the effect of added
series resistance on the shape of the
curve, set up light levels of known value
by using Curve 2 and insert the added
resistance and note the drop in meter
indication. Curve 3 shows test results
upon adding a 200-ohm resistor in series
with the meter. Obviously, it is possible
to select a resistance so that the meter
at full-scale corresponds to a certain
light level provided that the cell output
current at the desired light level ex-
ceeds full-scale in absence of the series
resistor. Curve 4 shows the effect of
adding 1000 ohms in series with the
meter.

Resistance can be connected in paral-
lel with the meter to extend the range
of light measurements. This has the
effect of lowering the load resistance
on the cell., Because the parallel path
of the shunt resistance carries some of
the cell output current, the graph must
he labeled as meter indication +ecrsus
lfootcandles and not cell output current
rersus footcandles.

Applications

Comparison tests of the relative light
output of cathode-ray tubes used in
oscilloscopes and TV sets is one useful
application of this light meter. In mak-
ing comparative tests. test conditions
must be identical. The raster size and
the intensity settings must be the same,
as should be the electron beam accel-
erating voltages.

For TV receivers, set the channel se-
lector to a blank channel. For oscillo-
scopes. feed the 60-cps test signal into
the vertical axis and set the sweep fre-
quency to a high value to obtain a
raster. Adjust the gain controls to ob-
tain a raster just larger than the ex-
posed area of the cell. This will give a
higher reading on the meter. Be careful
to avoid burning the screen of the tube
by accidentally producing an excessively
bright dot or raster. If necessary, ex-
pand the raster or reduce the intensity
setting. The cell may be taped to the
face of the tube for convenience during
tests. For scope tubes, use the position-
ing controls to shift the small raster
behind the photocell and maximize the
meter indication that is obtained.

Although a reading in footcandles
taken at the face of the tube is not
meaningful by itself, it can be compared
to a reading taken on another tube op-
erating under similar conditions to de-
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termine relative light outputs. Because
of the relatively low light levels pro-
duced by the cathode-ray tube, it is
necessary to use a 50- or 100-za. meter
and a large cell. Cells may be paralleled
for higher output at very low light
levels, but each particular combination
of meter and cells should be calibrated
as a unit.

Measurement of light in photography
is another application. In microfilming,
it is essential to provide uniform illumi-
nation to avoid non-uniform negatives.
By placing the cell on the copy at each
corner and at the center, we can adjust
the lamps to obtain uniform ilumina-
tion. Then, a test strip of film is exposed
at various camera settings to determine
the proper exposure time. The resulting
data is recorded for future use and as-
sures positive results when using high-
contrast copying films. Light levels can
be measured in any photographic situa-
tion and the data recorded for future
use.

The inverse square law of light previ-
ously described can be used to calculate
the candlepower of an incandescent
lamp. Use a clear glass lamp if avail-
able and measure the distance to the
filament of the lamp. From the distance
r and illumination I, the candlepower
P can be calculated. Place the photocell
at least two or three feet from the lamp
and do not use any reflectors.

Further applications include the
measurement of light losses in clear
and colored glasses and light filters,
density of negatives, and measurement
of illumination in living and working
areas, Thus, the selenium photocell light
meter is a useful and practical device. A

ANSWERS TO QuIZ

(Appearing on page 66)

1. L 6. G 11. F
2. E 7. H 12. C
3.0 8. M 13. N
4.1 9.8 14, D
5 A 10. K 15. J
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IMPROVED
MICROPHONE CIRCUIT

By TOM LAMB, k8erv

Simple modification takes|
the carbon microphone out
of amplifier bias circuit.|

71‘1 HE popular carbon microphone cir- I
cuit places the mike directly in the
cathode of the speech amplifier tube (or
emitier circuit of a transistor). The re-
quired mike current is supplied by the
tube and the circuit is very simple. Un- |
fortunately. the microphone resistance
is part of the bias circuit. Changes in|
this resistance from different mikes or
different mike positions can shift the
stage bias enough to cause consideruble |
distortion

The microphone may be removad firom |
the bias circuit as shown in the sche-
matic. Returning the grid resistor, R,,
to the mike, rather than to ground, does '
the trick. The mike is now simply in the

" lead and does not affect the tube’s
operating point. As long as the grid is‘
bypassed to ground by C', the signal cir- |
cuit is identical to the more common |
circuit. B, prevents the cathode vollage |
from sailing up to the “B--" value
should the carbon mike circuit be
opened. The plate and cathode resist- |
ances are taken from the resistance- |
coupled amplifier tables.

The carbon mike circuit gain may bhe
adjusted to match the Hi-Z input. Shunt-
ing the mike (R.) lowers the gain, while
increasing the mike current (R.) raises
the gain.

By employing the circuit shown below for
the microphone amplifier, the resistance
of the tarbon mitrophone is removed from
the bias network of the amplifier tube.
A high-impedance microphone may still be
connected to the grid circvit by way of
the high-Z input mike jack as is shown
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For The Independent Serviceman
Who Wants To Be Truly Independent

TheNewLafayette Associate
Store Program Offers You
A Most Unusual Opportunity
To Own Your Own Business

If you have a basic knowledge of radio, television or electronics, and if you have
ambitions for true independence and security, a Lafayette Radio Electronics
Associate Store can be the beginning of a profitable and respected career.
® Within the past year, Lafayette Radio Electronics began to explore the possi-
bility of expanding on a nationwide basis. Twenty men such as you {some with
established stores, some with little or no business experience) were granted
associate store franchises. They have been given the benefit of Lafayette’s many
years of experience seiling stereo kits, citizen band radios, recorders, science
and electronics kits, tools, components, hobby supplies, television repair equip-
ment and all the other trings that make this the fastest-growing industry in the
country. Today, every one of these men is the owner of a thriving business and
is well on his way to a bztter way of life. (A list of these successful associates
is available on request.) ® As a result of this success, Lafayette has decided
to expand the program. We are now looking for a limited number of men who
are willing to invest at I2ast $10,000 to get the things they've always wanted
out of life: travel, new home, new car, education for the children, security of their
own business. ® For more information on how you can own a profitable busi-
ness, fill out and mail the coupon below and find out more about Lafayette’s:

L= = ——— )
Protected Territory Yours will be the only franchised Lafayette Radio Elec-
tronics Associate Store in your marketing area. This means that when your
customers want the advertis2d and branded merchandise supplied by Lafayette,
they'll come to you. Marketing Direction With the knowladge gained from past
successes, we will help you set up a complete program, from choosing the right
location, to designing your store for maximum profits, to setting up your inventory.
Executive Guidance Our program will help you function effectively in the day to
day operations of your stcre. We'll show you how to deal with customers, how
to establish a large, loyal following, how to build public relations. In short,
Lafayette will show you how to be the kind of responsible executive who is a
success in business, a leader in the community. Advertising Support Millions
of dollars have been spent to establish Lafayette Radio Electronics and its fran-
chised dealers as the primary source for electronics radio and science equip-
ment. The Lafayette sign in front of your store will indicate to everyone that
you are associated with a multi-million dollar organization, one of the largest
of its kind in the world. Furthermore, all-year ‘round advertising, public relations
and promotion campaigns will continue to send customers to your store. @ Fill
out and mail this coupon teday. This can be the beginning of a new way of tife.

Lafayette Radio Electronics Corporation S
165-08 Liberty Avenue, Jamaica 33, New York

Mr. Robert Laub

Please send me full information on how | cam ewn my own profitable business.
1 understand there is no obligation.

NAME.

ADDRESS _ - J _
CITY. ; —

e £ O E STATE
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“When does my

subscription
expire?”’

This question is often asked
of us by subscribers to Elec-
tronics World. You can
check the expiration date of
your own subscription by
reading the code line on the

mailing label of Electronics

World as follows :

W-=—Electronics World

90—The month and
year in which your
subscription
started—in this

case, Sept., 1950,

R980-— (Filing instructions

for our use only)

The month and
year in which your
subscription will
expire—in this

case, Aug.. 1963.
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Pulse-Modulation Techniques
(Continnted from page 53)

I‘successive cycles) is a synchronization
lm‘ “marker” pulse. As its name implies,
it marks the beginning of each cycle
and triggers the receiver for synchron-
ous operation with the transmitter.
l In practice, in the various pulse-
modulation systems to be described, the
marker pulse may be identified by its
magnitude, its absence (a timed space).
or its duration. It should be recognized
that “jitter” of the marker with respect
to its specifying parameter is critical
to the operation of the entire system,
since the coincidence of a burst of noise
with marker time which distorts that
parameter has the effect of shifting the
time-axis for that entire cycle.

Fig. 3 illustrates one example of sev-
| eral types of pulse-modulation systems
commonly used. In these systems. a
| periodic seguence of pulses, or pulse-
train, constitutes the carrier. Its char-
acteristics are varied, or modulated, by
the input signal.

. PAM, PDM, and PPM

In Fig. 3 (and Fig. 6), since the train
| of periodic pulses is modulated by the
amplitude of the input signal, this sys-
tem is called pulse-amplitinde modula-
| tion (PAM) in the communication field.
equivalent to the term ‘sampled-data
|svstem"” in the controls field. In PAM,
the amplitude of the pulse-train in-
creases or decreases according to
|whe!her the input signal is positive or
negative.

Another significant technique is the
use of the input signal to modulate the
width of successive pulses, called pulse-
width modulation (PWM}, or more
commonly, pulse-duration modulation
{PDM), since the “width” of pulses is
measured on a time scale. In PDM.
pulse width increases or decreases as
the signal amplitude varies about its
zero-reference (i.e.. positive or nega-
tive). See Fig. 6. In a variation of this
method, the position of the leading edges
of the pulses is fixed, with all of the
variation in the widths of the pulses
taking place by varying the trailing
edges according to signal variation. The
| earliest recorded patent for a PDM sys-
tem was apparently issued to R. A.
Heising in 1924.

When pulse width and amplitude are
unaltered, but pulse occurrence is de-
layed or advanced in time in accordance
with the input signal, the method lIs
called pulse-position modulation
(PPM). PPM was patented by R. D.
Nell in 1934.

The individual drawings of Fig. 6
summarize graphically the three meth-
ods discussed to this point. Each pre-
sents an alternate representation for
a single input channel.
| PAM and PDM are readily repre-
sented by Fig. 6, but PPM is more diffi-
cult to visualize. Fig. 7 may be helpful
due to the ‘“stroboscopic” method of
presentation. Assume that the sine wave
| appears on Channel 2. Channel 1 being
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idle. Successive traces, termed “frames,”
show 1 cycle each, that is, the time
axis continues from one frame to the
next but has been broken off at inter-
val T to make the dynamic development
easier.

It is interesting to examine actual
practice in the light of the conditions
stated previously. The Federal Tele-
phone system uses PPM having the fol-
lowing specifications.

a. Twenty-three voice channels are
transmitted, each described as passing
frequencies between 100 and 3400 cps.

b. The sample rate is 8 ke., which is
greater than 2 x 3.4 ke.: the sample
interval is thus 1/8 kec. = 125 asec.

¢. Marker pulses are sent at the start
of each new time interval, i.e., 23 input
pulses per marker.

d. Approximately 5 usec. are available
per channel (125/24), which includes
2.7 psec. guard time and 2 gsec. for
maximum displacement (maximum
modulation).

PPM and PDM systems require
greater bandwidths than c.w. systems,
for they depend on accurate location
of pulse edges. However, the increased
bandwidth leads to signal-to-noise ratio
improvement in PPM. As stated earlier,
the modulated pulses of PPM and PDM,
being of uniform amplitude, may be
reshaped periodically during transmis-
sion to avoid excessive distortion.

PCM

Another form of pulse modulation has
been developed recently, to improve the
validity of transmission, and this is
pulse-code modulation (PCM). Sample
signals are first “quantized.” that is,
determination is made into which one
of a definite number of discrete ampli-
tude levels each sample belongs. Each
quantized sample is then assigned a
particular code pattern. being uniquely
related to the magnitude of the sample.
The coded signal is then transmitted.
Consisting only of discrete pulses. each
code pattern is identified when received,
even though it may have been deformed
by noise. It is then decoded and caused
to produce a voltage proportional to the
original sample signal. By making each
amplitude-level step sufficiently small,
the original wave may be approximated
as closely as desired.

PCM has two outstanding properties:
It possesses marked freedom from noise
and interference and permits relaying
signals without significant distortion. At
each regenerative repeater, a new cor-
rect (and noiseless! code pattern is
transmitted to the next repeater.

All the pulse-modulation systems de-
scribed above are widely used for data
transmission. It is important that the
industrial technician be familiar with
all of these systems and t heir operating
characteristics.
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IDENTIFY YOUR
COMPONENTS

By HOWARD S. PYLE

Insure component duplication
by labeling the major parts
in your construction projects.

OU ARE in the process of building

a picce of hi-fi gear, an item of test
or measuring equipment, or perhaps a |
hamn transmitter or receiver. You mount ‘
transformers, chokes, and other major
components in a neat cabinet and come |
up with a mighty nice looking job which
performs as well as it looks. You make a |
mental note that the next time vou are
buikding  something  reguiving similar
components vou'd like to use the same
brands which worked out so well in the
present projeet. Months Tater vou come
up with an idea involving such compo-
nents but you can’t remember the man- |
ufacturer’s name, let alone the part num-
bers of the items vou formerly used and
want to duplicate.

There are several wavs of avoiding
this dilemma: vou can make a list of all
such items as vou install them=but that
is almost as bad as “mental notes” fnr|
when vou look for the list, vou've prob-
ably mislaid it. Or, if vou make a sche- |
matic of the rig, vou can letter this
information right on the drawing, pro-
viding you can remember later where
vou put the drawing! It scems odd but
many of the smaller components like re- |
sistors and capacitors are pretty well
labeled both with their make and their
valies, while the larger items scldom
are.

The author has found that the hest
way to lick this problem is to remove the
label from the wrapping in which the
componrent comes (if you by it new).
Cabinets and chassis are generally pack-
aged in lightweight wrapping paper with
a prominent label ghted on one or hoth
ends of the package. Carelully tear ont
the label area from the puper and drop
it in a pan of water for from 13 to 30
minutes and it will peel right oft, When
it is dry, glue it right on the part itself;
the back apron of a chassis, one side or
the other of a transformer, the bottom of
the cabinet, cte. Give the whole lahel a
coat of clear lacquer after the glue dries
and you will find that the label will re-
main intaet for a long time.

With used parts lacking a wrapping.
print or type such a label with all of the
information vou have on the component

T'S ELECTRONI
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tech. data regularly $2.00, for FREE.

NAVY LM FREQ. METER, .01% ACCURATE

Crystal.calibrated every 1000 ke w/data to usc many
minor xt! checks in between. Xtl is .008 % or better.
125-20,000 kc w/usable harmonics far heyond, W/
matching-serial-No. calib. book, xtl, schematic, awr
sply data, Exc, condit. fob Pensacola., Fla,. . . 5%49.50

:lat':‘:n':n.‘l‘e tr‘;:;_‘;::ullb. book. Un.- n an szs'oo

only
TBX RCVR AC PWR SUPPLY, USE FOR LM

EAD, Navy 20406, Neat, compact, gOl’Mble 118 v
50,60 cy. Furnishes filtered 135, 3, -6. &
-15 v, New, orig. Pack w,/spares, <kt dwg, line cord,

conv, imstruct, to get 230-210 v,

output Plug, &
4 3 v ac, 1.8 A, 47 (bs

32.45 ma, and 6.
tob San Diego, only . . .. .. ... ... *
For LM pwr: Add u.oo for LM nlug, revised dwg,
& parts needed for LM’s 12 v heater requirement.

0.1% SORENSEN Line Voltage Regulator

-S000S regul. against
1oad changes 0-5 kva &

1 50/80 c¢y; adj. ou
nnt 110-120 v. holds to
1% . Harm, less than

Recovery .13 scc,

lle;ularly $693.00 Irss

“fresﬁaclr"zvis w/spares

orig. .

ibs. fob Utica 3349-50
'100025 s :ame except

2:“’v !o-" v _in to

v out, & pl

foh Los Angeles 5119 50

sSOL BARGAINS: Al

standard harm.,
'I, reuulillon.

100 % .
V. SO €y in to 115 v out 0-
» Calit, shnu wt. 250

nly .
with taps for 50 80 Y. ‘5 dual !'IMB?Y-
95-12% or 190-230 v fob Harrisbur

Convert above for 230 v 19, Inut. with new
wes!lnxhwse Autotransformer, 8 kva, 1183
30 v 50/60 ¢y., fob Los Angeles. Add only . . . o

ATTENTION ALL GEQPHYSICISTS! NEW AND
COMPLETE MAGNETOMETERS AN/ASQ-3!

Osc, 0-3 & Converter CV-1 in Case CY-4; Mead with
orienters, DT.2; Dynamotor (27 v) DY-6: Control
€-8: Indicator 1D-5, which is a .5-0-.5 ma d¢ meter
may be paralielled hy your own re:order i1 desired;
and set of intercon. hic accessorie For more
info.. see June 1961 SCIENYIFIC AMEHICAN With
160-page Handbook on use, adjustments. intercon.
nections, ctc, In Mntr's packing, clican & fresh as
g‘ysll lel: the ‘fdc'?lv.' akl in lrt ﬂ: :61::. 250 lbs,
H t, suitable for expo et
2 ult » $349.50

NAVY’'S

1 for In
llvlty 2,5-4.3
55

PRIDE COMMUNICATIONS RECEIVER

RBS. Stromherg-Carison’s 14.tube Superhet,
noslkhle 24-hour Communications,
utpu puts $ to 1
Vernler dlal has 10-turn 0-1000 lolllﬂ
uv. Has Noise limit, c-mMveC,
k¢ so can double.convert inio a drux-store radio it you wish. Scparate p-r
sunnlv contains P-P 6V6 AF ampiltier,
||le(t. ready to plug into 11S v 50/60
ro plug, & reprint of almost the complete Handbook. Checked & allkned
hetore ShpR. FCB Charleston. $.C. or Los Angeles

and attach it in the same manner.
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MOVING?

Make sure you notify our sub-
scription department about any
change of address. Be sure to in-
clude your postal zone number
as well as both old and new ad-
dresses. Please allow four weeks’
time for processing.

Electronies World
434 South Wabash Avenue
Chicago 5, lilinois

2 to 20 me Al, A2,
OMlalor'l ears protected by limiter ckl.
00 uV., Low-Pass filters cut off ar 350
calibrator tor_each of the a4 bhands,
BFO, Pitch, RF & AF Gain.

A3. Ma 1or bes
nolos

Sl’ﬂll
1.F.

600 n me 2o, drives an malﬂwﬂ spkr, Com.
h all coras, AF

$99.50

WERLY HILLS,
CALIFORMIA

and use, ExC. Con wit

--then yov need vus!

i
GET STARTED RIGHT by writing :
for FREE 8 page catalog ifus- 1
trating over 30 business forms |

|
|
)
- |

and systems designed’ specifi-
cally for TV-Radio Service.

ON SAL[ AT YOUR PARIS JOBBER

Amazmg “New hn
AND VERSATILITY

n’i‘ 4 % ith Hi-Fi, Tape Re
=R with your Hi-Fi, -
‘—4‘ corder or Record Player.
Send 10c for Audio Acces-
—————— — sory Catalep A-401W.
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SWITCHCRAFT, INC.
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11 OLSON STORES
PLUS MAIL ORDER

Olson Stores In:

AKRON, OHIO
69 W. State Street

ATLANTA, GA.
485 Peachtree St.

BUFFALO, N.Y.
711 Main Street

CHICAGO, ILL.
4101 N. Milwaukee Ave.

CHICAGO, ILL.
123 N. Western Ave.

CLEVELAND, OHIO
2020 Evclid Ave.

CLEVELAND, OHIO
6813 Pearl Road
COLUMBUS, OHIO
142 N. High Street
INGLEWOOD, CALIF.
4642 W. Century Blvd.

MILWAUKEE, WISC.
423 W. Michigan

PITTSBURGH, PENN.
5918 Penn Avenve

Fill in couEOn for a FREE Qne Year Subscrip:
tion to OLSON'S Fantastic Bargain Packed
Catalog — Unheard . of LOW, LOW WHOLE-
SALE PRICES on Brand Name Speakers,
Changers, Tubes, Tools, Hi-Fi's, Stereo Amps,
Tuners and other Bargains,

ENEESE MaLTO: BB ENR

c@ OLSON ELECTRONICS

629 S. Forge Street
Akron 8, Ohio
NAME

ADDRESS

[+1) § J— ZONE__ STATE __
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Mac’s Electronics Service
{Continued from page 48)

his course and then concentrate entirely
on transistor radio service.”

“Hm-m-m-m, what reasons did you
give?"

“First, this kind of service will require
a very minimum expenditure of physical
energy. The heaviest transistor receiver
won’t weigh more than three or four
pounds. Second, he can start a shop in a
small, low-rent room. All the receivers
he will have in his shop can be stored on
two or three shelves. Miniature replace-
ment parts could be stored in a very
small space. The new universal-replace-
ment-type transistors coming on’ the
market will enahle him to have a small,
rapidly moving stock of these instead of
the shelves and shelves of tubhes we have
to keep on hand to service tube-type
radios and TV sets. Even his bench need
not be more than a fourth the size of
ours.”

“What instruments do you figure he
will need?”

"I suggested he could start with either
a voo.m, or v.t.v.m,, a signal generator,
a signal tracer, and a transistor tester.
That means he won't have to huy a
scope, sweep generator, tube tester, iso-
lation transformer, flyhack checker.
color bar generator, and a whole mess
of other instruments and probes we use
in our business,”

“Yeah, and he can also get hy with a
lot slimmer service library than we
can,” Mac said thoughtfully, “Our serv-
ice data includes diagrams of sets going
back to 1946: but he can start with Re-
gency's TR-1 that appeared in service
literature in July 1953, and come up to
the present. That means a big saving in
both money invested and room needed
to store this service literature. In fact,
if he did not want to subscribe to the
entire radio and TV service literature
output—and most of it would be useless
to him—he probably could manage quite
well just by huyving the Transistor Serv-
icing Manuals put out annually. He
would not have quite so up-to-the-min-
ute service data, but I think he could
manage quite well until he sort of got
on his feet.”

“And don’t forget he'll not need any
pick-up and delivery equipment,” Bar-
ney pointed out. “All his business can be
cash-and-carry. If a customer can't
bring his radio in or pick it up, he can
have a taxi do it for him.”

“Even the hand tools needed will be
few and inexpensive,” Mac observed.
“The soldering iron can be a miniature
type. No large screwdrivers or heavy-
duty pliers will be needed. A few small
wrenches will suffice. He won't need a
whole quiver full of alignment tools as
we do.”

“Then you're not mad at me for en-
couraging competition?"” Barney asked
hopefully.

“Of course not! Any time we're in a
business where we can’t afford to scoot
over a bit and make room for a man who
needs the work as much as this fellow

www americanradiohistorv. com

does, we’d better get out of that busi-
ness. We're human beings first and busi-
nessmen second. I'm proud of you for
helping him, and I'll be more than happy
to give him a hand, too. The more I
think about it, the more convinced I am
that transistor radio servicing is a good
field for people with limited physical
ahility. It's something they should be
able to do just as well as an able-bodied
man.”

“Yes, and it is a field that is just
starting to roll,” Barney added as he
swung a heavy TV chassis from the ‘in-
coming bench” over to his work area. “I
don’t think it will be too long until trran-
sistors will cut the weight of these back-
breakers to a fraction of what they
weigh now. When that happens, the fel-
low who has really learned to work
with transistors in radios can make a
smooth transition into TV service—pro-
viding, of course, he has kept right up
on his technical reading in the TV field.”

“I'm glad you put in that postscript,”
Mac remarked as he, too, started to
work. “The technician who neglects his
technical reading these days is already
on his way down, whether he knows it
or not.” A

SHORTENING SCREWS
By GLEN F. STILLWELL

REQUENTLY there is need to short-

en a machine holt or capscrew to
properly (it into a hole. This is ordinarity
i tediouns and diflicult task becanse the
screw cannot be clamped securely in the
vise without marring the threads. Even
when this is possible, the sawing may
leave a jagged end. When this happens,
the serew cannot be used until the threads
are “chased” or smoothed,

To overcome this trouble, simply
thread twe nnts on the serew and use
them to clamp the serew in the vise, This
will prevent marring serew head or the
threads, Cut off the serew at the desired
point, smooth the end with a file and
the removal of the nuts will “clhase” the
threads for inmmediate use,

I'm familiar with your line—I've
heard it from a dozen different salesmen?”’

"'Yes,

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

Product Test Report

| (Continued from puge 20)

indicator lamps for the v.t.v.m. These lamps |

operate in conjunction with the range switch.

Instend of having to study the scoles ond decid- |

ing which one to read when you change ronges,
all you need do is to look for the lighted arrow
to show you instantly which scale is to be used.
Still onother feature is the pair of ¢onvenience
outlets connected right across the meter’s line
cord so that you can plug in a soldering iron
or a TV set. Finally, the compact, easy-to-carry
metal case, with some useful servicing data
printed inside the cover, makes it extremely con-
venien! to toke the combination meter from one
job to onother.

In arder 1o see just how good the SM112 really
i5, we checked it against o loboratory a.c.
v.tv.m. and a couple of lab-type v.o.m.'s. We
took measurements on oll the voltage ranges
for both v.t.v.m. and v.o.m. opration. We found
thot all d.c. v.t.v.m. readings fell between ex-
actly the correct values and 1.3% (of full-scole)
high, with most of the reodings being high by
only a small fraction of 1%. All d.c. v.o.m.
readings were between .5% and 2.6% (of full-
scale) high, with most of the readings around
+1%, ANl these figures are well within the

3% accuracy claimed by the manufacturer,
with most of the v.t.v.m. readings being espe-
cially close.

We next checked the o.c. scales. All o.c.
v.t.v.m. reodings were between — 1% and 43%
of full-scale, with mast of the readings around
+1%. All a.c. v.o.m. readings were between
—.6% and + 3%, with most of the readings a
little over 41% of full scale. These figures too
were within the 5% accurocy claimed. The
results obtained on a.c. were all the more re-
markable when it is considered that no special
a.c. scales are used on the v.l.v.m. What is more,
although most of our a.c. measurements were
token around 60 cps, we did take some checks
as high as 100 ke. and all readings that we ab-
tained were well within the figures indicated
above.

To summarize, the Sencore SM112 is not only
a very versalile, convenient, ond useful oddition
to the service bench, but its accuracy of reading
puts it well in the forefront of multipurpose serv.
ice-type meters. The instrument sells for $69.95.

E.wW.

If you are ever stuck for a convenient hous-
ing for yaur custam hi-fi amplifier, Glen F.
Stillwell suggests using a small size card
index drawer, They are available at nominal
cost at many variety stores or can often be
obtained from office salvage suppliers for
less than a dollar. Such a case will accomo-
date many amplifiers and thus put the unit
in an accessible housing which ¢an be moun-
ted in a wide variety of different ways.
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ROHN

Here are the advantages you get

when you insist on ROHN TOWERS

LARGEST FULL RANGE OF TOWERS —you can get any-
thing from home TV and amateur radio towers to
heavy-duty communication and micro-wave towers,
Included are 170 foot self-supporting towers, 1,000
foot guyed towers, and “fold-over” towers. Regard-
less of your needs, ROHN can supply it.

UNQUESTIONED LEADERSHIP IN DESIGN AND MANU.
FACTURE—you get the latest in advanced tower engi.
neering. All communication towers are engineered
to EIA specifications, and are proved by thousands
of installations. No other manufacturer can surpass
the quality and fine reputation of ROHN,

QUALITY MATERIALS AND WOIKMANSHIF—Only high-
est quality steel is used which fully meets the speci-
lications for the job. ROHN towers are hot-dipped
l-!ill\.'ﬂril'lZed after fabrication—a feature ROHN pio-
necred!

SERVICE WHEREVER YOU WANT IT—ROHN represent.-
atives are world-wide. Complete erection service for
communication systems. hroadcasting, micro-wave,
and other needs is available; also competent engi-
neering service to help vou.

Settle for the BEST in.'lOWERS—-lOHNu-ludﬂy the
world's largest, exclusive manufacturer of towers of
all kinds!

For your needs, contact your local ROHN salesman,
distributor or dealer; or write direct for information.

- :’;‘f—é/me mocet Famoue Mame in
o, I =" TOWERS of ALL KINOS!

SEND THE HANDY COU-
PON INDICATING YOUR
NEED3

ROHN

Box 2000
Paoria, tilinois

ROHN Manufacturing Company

Send me complete literature on the following ROHN Produch:
Home TV Towers
Communication Towers

[ Micro-wave Towers

Amateur Towers
AM-FM Breadtasting Towers
[OJ Government

Manufacturing ::""' -
| Company o
! BOX 2000 res
PEORIA, ILLINDIS City
Save 30% on 4-track

-

Stereo Music on Tape!

Emply 3 in. plastic reels 7¢ ea.

i BARGAIN PRICES!
I * SEND FOR OUR FREE
Tape Recorder/Blank/Precorded Tope Cataleg
SAXITONE TAPE SALES

(Div. of Commissioncd Electrenics Co,. Inc.)
1776 Cotumbia Road

e
e
¥

Everyone's going for Audion's
"Down to Earth'' Hi-Fi Values.

sreeeserss Write for free catalog.

Y- .
a ﬂdl 1038-E NORTHERN BLYD
ROSLYN, L.I. NEW YORK

Washington, D.C.

V.T.1. training teads to success
as technicians, field engineers,
specialists in communications,
Ruided missiles. computers,
radar and automation. Basic &
advanced courses in theory &
laboratory. Electronic Engi-
neering Technology an ECPD
accredited Technical Institute
curriculum. Assoc. defree in
29 mos. B.S. also obtainable.
G.I. approved. Graduates in all
branches of electronics with
major companies. Start Feb.,
Sept. Dorms, campus. High
school Kraduate or equivalent
Catalog.
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VALPARAISO TECHNICAL INSTITUTE
Dept. RD, Valparaiso, Indiana
ey S
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Complete analysis and design of a simple bridge circuit

that will increase the dynamic range of a hi-fi system.

Eo1Tor's NoTE: The idea of using the changing
resistanice of a light bulb in a voelime-expander
circuit is not new. We have run articles in the
past showing various circuit arrangements that
can he used. However, the article below is a
Jairly conmtprehensive study by our author, and
we felt that our readers would be interested in
it. Becawse of she thermal lag of the bulh
filaments. there may bhe objectionably long at-
tack times and “overhang’ with this circuit,
particularly if it is adinsted 1o give maxinuun
expunsion. Also, the expansion will change
wl different listening levels. However, the cir-
cuit is simple 10 build, uses a hendful of inex-
pemsive parts, and is easy to try,

AMP. QUTPUT

Fig. 1. Basic bridge circuit used.

OME TIME ago the writer came
S to the concluston that record

and tape recordings did not seem
to have the same dynamic range that is
heard in live performances. This is be-
cause of the volume compression that is
usually employed when a record is made
or when a program is broadcast over
the air. To compensate for this, a vol-

Fig. 2. Amount of exponsion for various resistance valves,

+4

ume expander is required. Investigation
of various expansion circuits, some in-
volving considerable complexity, re-
vealed that the use of some of the cir-
cuits resulted in an increase of the
intermodulation distortion effects.

It was decided to build a simple cir-
cuit (Fig. 1) using the changing resist-
ance of two ordinary miniature lamp
bulbs in order to bring about expansion.

R3

SPKR

PLI, PL2-SELECTED LAMPS
R3,R4—D-I01L , SW. (MIN} ADJ.
SPKR-B-16.M

RI,R2-0-101L , 2W. (MIN.}
Si- 4P3T SWITCH

Fig. 3. Circuit diagram of unit which per-
mits fixed and variable volume expansion.

Fig. 4. Range of

This circuit is connected between the
output of the power amplifier and the
loudspeaker as shown. At low-level pas-
sages of music, the resistance of the
lamps is low, the bridge is almost bal-
anced, and there is very little output to
the speaker. During high-level passages,
the lamps light. their resistance in-
creases, and the bridge becomes unbal-
anced. This increases the output to the
speaker much more than it would ordi-
narily. Expansion of dynamic level has
occurred. Fig. 5 shows the resistance
characteristic of a *44 panel lamp bulb
(6-8 volts at .25 amp.) at various values
of applied voltage. Note the increasing
slope at the lower voltage end. It is
this low-voltage characteristic that is
responsible for the increasing attenua-
tion of quiet music passages and finally
residual noise.

Several circuit configurations were
tried, but none of them had the over-all
simplicity. flexibility, and low distortion
capability of the circuit adopted. See
Fig. 3. A four-pole, triple-throw switch
(Allied 34B357 or equivalent) is used in
the circuit in order to bypass the ex-
pander or to provide a choice of adjust-
able tapped resistors for a fixed expan-
sion ratio or a pair of rheostats for
varying the expansion for a particular
type and level of music at the moment.
The rheostats should be adjusted to
equal resistance values.

volues of the circuit's input resistance (Ra)

for various amounts of bridge and lamp resistance when o loud-

speaker load with an average impedance of 12 ohms is utilized.
9
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Fig. 5. Resistance at various voltages

of the panel lamps used by the author.

Expansion range for any given ampli-
fier is determined by the setting of the
adjustable resistors or rheostats in the
circuit and the pilot-lamp selection.
Lamps that might be tried are: #55,
#44, #1891, #50, #40, and 247, in order
of decreasing sensitivity.

A Heatnkit W5M (25-watt amplifier)
was used in the initial tests. The #44
pilot lamps were found to be ideal for
the operating range of the amplifier at
the listening levels desired. In later
tests, a Heathkit WTA (55-watt ampli-
fier) was used with %1891 lamps and
equally satisfying results were obtained,.

Expansion ratios obtained are shown
in Fig. 2 (as measured in the W5M, #44
lamp set-up). As can be seen, the ex-
pansion ratio increases with increasing
rheostat resistance. The curves are
based on a ‘“nominal” listening level of
one volt (r.m.s.) applied to the speaker
terminals. It will be noted that the
curve of expansion tends to flatten as
the power to the speaker increases. The
flattening is due to the decreasing re-
sistance to voltage slope of the lamps in
the circuit. On the low-voltage end, it
will be noted that considerable range of
listening expansion is achieved by the
bridge circuit. It will be found that at
normal listening, expansion will aver-
age 6 to 8 db and that an additional 10

Fig. 6. Rise and decay times at two values

of input. An 8-0hm speaker was used as the

load and the bridge resistors were 5 ohms

each. Type #44 minioiure lamps were used.
360 mSEC.
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R —
1
£} |_~ 18V,
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db or more atienuation occurs at the
residual noise level. (The negative num-
bers on the db scale refer tu levels be-
low the “nominal” level.)

Distortion levels were checked before
and after the expander installation and
the distortion increases were small and |
probably all attributable to the unavoid-
able impedance mismatch generated by
this type of circuit.

Fig. 4 shows the input resistance for
various lamp and bridge-arm resist-
ances. With an average speaker imped-
ance of 12 ohms, the input resistance
(R.) is in the 5-10 ohm range. It is sug-
gested that the 4-ohm amplifier tap be
used with 8-ohm speakers. The resist-
ance relationships are not critical and
individual choice of damping factor,
amplifiers, expander lamps, and resistor
values will determine the best match.
The reader is urged to experiment.

Fig. 6 shows the attack and decay

times for two voltage levels in response |

to step changes (as seen on a scope). It
will be noted that the attack and decay
times are longer at the lower listening
levels. This characteristic tends to pro-
duce a more even listening level.

Set-Up Procedure

Connect the expander circuit with a
pair of #44 lamps installed between the
speaker and the amplifier output. Use |
one-half the usual driving impedance
tap (i.e.,, 8-ohm output tap for 16-ohm
speaker). Put the selector switch in the
“Bypass’ position. Set the variable re- |
sistors to mid-range (about 4 to 5 ohms |
each). Care should be exercised to
avoid burning out the lamps while set-
ting up.

Establish a normal listening level
using music containing short passages
of soft and loud material. It should be
emphasized that the device should not
be used for background music. It oper-
ates best in the normal listening range.
When the listening level is established,
switch in the rheostats (“Var' position
of switch). Then re-establish normal
listening level using the amplifier vol-
ume control. The soft passages should
be quite noticeably quieter and the loud
passages louder than before. When the
music stops, there should be no audible
noise. If the music seems to undulate or
if the soft passages are inaudible, try
setting the resistance arms to lower
values. This will reduce the expansion
range. If a lower setting is satisfactory,
then the next lower amplifier output
tap should be tried for optimum power
transfer.

If the full range of the rheostats does
not produce the desired effect, try using
a pair of =55 lamps for more, and #1891
lamps for less “sensitivity” before using
different rheostat values.

Once the average expansion charac-
teristics are established, the tapped ad-
justable resistors (“Fixed” position of
switch) may be set to the rheostat val-
ues; the rheostats are then used for the
custom setting of particular music lev-
els or types of music.

The device as described is for a single
channel. A companion unit should be

constructed for use with stereo or dual-
channel sound systems. A'
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YOU
SAVE
MONEY!

RUSH US YOUR
LIST OF HI-FI
COMPONENTS
FOR A SPECIAL
QUOTATION

WRITE FOR FREE
AUDIO DISCOUNT
CATALOG A-15

New low prices on amplifiers, tun-

ers, tape recorders, speakers, efc.

ELECTRONICS CO.
KEY 120 LIBERTY STREE
NEW YORK 6, N.Y.

If you've recently changed your ad-
dress, or plan to in the near future, be
sure to notify us at once. We'll make
the necessary changes on your mailing
plate, and see to it that your subscrip-
tion continues without interruption.
Right now — print the information re-
quested in the spaces below and mail

it to: ELECTRONICS WORLD, 434 So.
Wabash Ave., Chicago 5, lllinois.

Name Please PRINT!

*Account Nv.
Old Address”
City

New Address
State

-(..Ty Lone

Mail copies to new address starting
with _ issue.

*(Your Account Number appears
directly above your name on the
mailing label.)
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TEST EQUIPMENT SPECIALS
BC 221 FREQUENCY METER: V5.0,
wE CY METER: K3-1:) $:74:30
- I.I H UEN ] i
s 175 r EQ o500
rs-z:smw CSYNCHROSCOPE: Excollent 99.50

ARN.6 azucu TEST MOCK UP: lmlntl
ow 99.50

EXPORT—IMPORT EXTRAS!
8C.640 VHF AM RADIO TRANSMITTER:
Tl Mo S0 W output’ Execlicnt

[ HF AM HADIO TWANSMITTEII 15 W
o 1 Me. kaeellem conditon

CONVERTER: \ 3228:00

82/U TECEPHONE CONVERTER: New

e FRANAEE VBRI 000
RINE TRAN (] 3 o A

- ke s 89,50

BC-375 100 W. TRANSMITTER

Ideatl for unmosllc use. as weu as export mannc
and mobnile! Fr i1 500 ke, wiih propaod
Pimding u| I, ©W o MOW. Fxcellent

a1 .
PE 73 D'NAMDTOH FOR ABOVE: Innhut 24 V. b
[ETUI R \ ] |nl|'i W /tiltering base. Like
f Fxcel el '$4.95

TUNFNG UNITS For BC-375 Each $1.95
--—_—-———_-—-

$249.30

B v.170 mMIkE: B 1 perrific oy, $7.00

ws33 Medoser Fhinoa the ol retiaons | New 8180
PN-12B POWER SUPPL

P/0 BC-640 230 V. 60 ¢ps. prima 3 v. (T,

at 3RO MA DC secnmiary. Containa l Inrdml
e U & twn ey oty ehok s1zsu

10-6/APN-4 LORAN INDICATOR
Makes Lol 1 wcope with nlllh( comersion, cnn—
tains 28 poputar tubes! 1 Re  peryaal ss
ved 1 onlv

Pk © BT, Excpl cossl Tl

ORDER 10 FOR $7%.00

TUBES! ALL NEW & GUARANTEED'
|l 2C39wa 230 JR0
4 4-65a '.I ﬁ IOOTH I+ S
ax180Aa . ES 00 -, 45
4-250A 2k.540 8298 4,58
4-400A 24, &0 832A 31.98
4-1000A TG0 GAS7G 1.5%0

COMMAND RECEIVER SPECIALS

R /ARC-S 2 METER & AIRCRAFT R

Lin 4 Me. Brand new iy 22,50
Q T 1033 Mo, Excoleat eoad 9.%5
1.5-3 Me: This Reev'r s hrand new: dnl 1% =5
3.6 Mc.: Excellent cond, Excellent buy T35
6-9 Mc.: Excellent condition Barfaln! 795

TDG 50 W, AM TRANSMITTER

FoR m'n ' Cimplete mnclul:\r oWE ~upply.

HF an¢ i secifol Final pses H2E Wrlewy ib

=101 115 VvV, 235 VvV, 60 pve, \q; conve i lin

necnuu’lr\ ol gand. Nel nnnllmlnl sss DD
@ B

BRAND NEw BOXED $175%.00
COLLINS MBF TRANSCEIVER

Freq.: 60-B0 Mc. 3 W. output  AM sngiline self
rontalned  antj wirly spasker 1 buil in 110
1 1w power supply. Fasily »

B Losar 11 meters, Exosl. cond

All orders FOB Los Angelen. 2575  deposit re-
ijhred M1 ttems subject  do brlor  sa
MINIMUM ORDER $3.00. WRITE TO DEPT

COLUMBIA eiecrronics

4365 WEST PICO BLVD. LOS BMGELES 19, CALIF.

SAY YOU SAW IT IN
Electronies World

The Battery That’s Used in
Guided Missiles Now Released
as Government Surplus

i ks

Sintered.plate  NiCkel-Cadmium alkaline
nora‘e hatterles designed for ‘°NIKE'"
Missile ang now surplus due to design
change, A lifetime hattery with no known
limit of service (ovcr 5000 recharges on
test without los capacity}. Other fea-
tures: Virtually Inaestru:ﬂble. compact &
lightweight, withstands heavy shock and
vibration, Flat voltage curve during dis-
charge retains charge year or more, high
discharge rate up to S0 amps, for this
cell, no corrosive lumen to harm ciothing
or ‘equipment, spill-pr construction,
discharge In any posllloﬂ. Ind"lnlle stor-
age without deterloration. operates in
temperatures —60° F to +200° F. Each
cell is approx. 4 ampere hour capacity.
Nominal voitage per cell is 1.2 volts,
(A 6 v. hattery n-qulrai s cells,) Cell
il!e& H, x 2" W, 15 T. Wt, 6 oz,
ea, Uses Polanlum-Hy roxlde (30 %, )
Cictroiyie, MeghRIbG 105k doring 1es
time service. Add only distilled water
once a year, A idraction of Governmcent
cost.

For Photography, Aircrafs, Models,
Searchlights, Radios, etc.

Used Test Cells $1.95 ea. Postpaid
Brand New Cells 2.95 ea, Postpam
§ A E HOUR CELLS size 4'2” H, x 253" W.
L7 T Used test cells........$2.95. New cells ... $3.95 ea
Al, cells guaranteed to(g{our satisfaction
or money refunded (less postage).

ESSE RADIO COMPANY Dept. £W
42 W. South Street Indianapolis 25, Indiana
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"ROD, BAR AND WIRE” by Kaiser Techni-
cal Publications Dept. Published by Kui-
ser Aliuminum & Chemical Sales. Inc..
Oakland, California. 364 pages. Price
$7.50

This is a revised product information
book designed to meet the increasing
need for current data applicable to the
rapidly expanding metal-working field
where aluminum rod, bar, and wire are
used.

In addition to new alloy descriptions
and product availabilities, the book pre-
sents specific characteristics about
standard alloys. It also discusses in de-
tail advanced fabrication techniques de-
veloped for a broad range of develop-
ment work.

Technical information covers metal
working methods, welding, mechanical
joining and finishing. Engineering
tables, designed to simplify and speed
reference work, are listed in a classified
index for ready accessibility.

* * &
“INTRODUCTION TO FEEDBACK SYSTEMS'
by L. Dale Harris. Published by Joln
Wiley & Sons, Inc., New York. 360
pages, Price $10.50,

This volume has heen prepared with
the undergraduate student of science
and engineering in mind and is designed
to help correlate the aspects of feedback
in electronics and control systems into
a common approach.

With this thought in mind, the author
has devoted a chapter to laying a com-
mon background of feedhack ideas. He
then takes up mathematics and physical
systems, root-locus, response of feed-
back systems, feedback and pole-zero
configuration, feedback in amplifiers,
feedback control systems, sinusoidal
methods of analysis, oscillating systems,
LaPlace transform, roots of higher-or-
der equations by root-locus, transfer
functions of physical systems, and real
axis departures of root-locus branches.

A facility in handling mathematical
procedures is requisite for the user of
this text.

* * *

“ABC’S OF ULTRASONICS by Alan An-
drews. Published by Howard W, Sunis &
Co., Inc., Indianapolis. 94 pages. Price
$1.95. Soft cover.

The science of ultrasonics has cap-
tured the imagination of the layman and
engincer alike and questions regarding
its application come thick and fast. This
volume is designed to introduce the
reader to the hasic operating principles.
the terminology, and applications such
as cleaning, degreasing, thickness and
distance measurement, testing, machin-
ing, welding, and soldering. Medical
uses are touched on briefly.

www americanradiohistorv. com
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Descriptions and photographs of spe-
cific commercial equipment for the
various applications have been included
which helps to make this a “buyer’s
guide” as well as an interesting and in-
formative text.

* * »*

“AMPLIFIER CIRCUITS” by Thomas M.
Adams. Published by Howard W. Sams
& Co., Inc.. Indianapolis. 133 pages.
Price $2.95.

This is the second volume in this pub-
lisher's ““Basic Electronics Series” which
features dynamic circuit diagrams in
four colors to demonstrate circuit oper-
ation.

The text is divided into seven chap-
ters covering hasic vacuum-tube actions,
RC-coupled and transformer-coupled
a.f. voltage amplifiers, audio-frequency
power amplificrs, audio phase-inversion
circuits, and impedance-coupled and
transformer-coupled r.f. voltage ampli-
fiers.

The author has presented his material
at a basic level with the requisite ex-
planatory data provided as required,
making it a self-contained volume on
the subject of basic amplifiers,

i i B
“TEACH-R-MATIC* compiled and published
by Harry G. Cisin, Publisher, Amagan-
sett, N.Y. Price $4.90. Soft cover book
plus chart.

This is a basic teaching aide rather
than a specific book in that the tech-
nique involved is applicable to various
subjects and courses. Each workbook
accompanying the multiple-choice chart
(like a large circular slide-rule) in-
cludes special cards to be inserted into
cither the true or false slots of the
chart.

The Study Course No, TV1 covers the
diagnoses of TV and radio faults. The
system can be used either for mastering
original material or reviewing pre-
viously learned material before exam-
inations.

&* * Ed

“UNDERSTANDING DIGITAL COMPUTERS"
by Paul Siegel. Published by John Wiley
& Sons. Inc., New York. 393 pages. Price
§8.50.

This is a basic text covering the fun-
damentals of operating digital comput-
ers and data processors, with special
emphasis on the practical aspects of the
subject. From the introductory chapter
in which the author explores the ques-
tion as to what is a digital computer to
the final chapter when he carefully de-
tails the operation of a specimen com-
puter. he has stressed usability in his
material. The text is clearly written,
well illustrated. and each chapter car-
ries with it a special summary.

ELECTRONICS WORLD
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Even those studying on their own should be able to derive
much valuable practical material from this exposition.

B o B

"“"AUTO RADIO MANUAL"” by Sams Staff. Published by Howard
W. Sums & Co.. Inc., Indianapolis. 160 pages. Price $2.95.
Soft cover.

This is Volume 13 in the auto-radio service data series and
covers 50 models used in late model cars including sets by
Automatic, Bluupunkt, Buick, Cheuvrolet, GMC. Karmunn-
Ghiu, Mercitry, Mopar, Motorolu, Oldsmobile. Pontiuc, River-
side, Studebuker, and Volksicagen.

Like previous manuals in the series. the volume includes
standard notation schematics, resistance charts. chassis
photos. parts lists and replacement data, alignment informa-
tion, push-button adjustments, plus time-saving service
hints.

L £ e
“TRANSIENT CIRCUIT ANALYSIS” by Y. H. Ku. Published by
D. Van Nostrand Company. Inc., Princeton, N. J, 432 pages.
Price $13.00.

This text has been prepared for graduate engineering stu-
dents and covers the subject from the combined Fourier-
transform and Laplace-transform approach. The material is
presented progressively and is based on the author's course
at the University of Pennsylvania’'s Moore School of Elec-
trical Engineering.

There are eleven chapters and four appendices, including
a table of Laplace and Fourier transforms. Since the treat-
ment is exclusively mathematical. those without a thorough
grounding in complex variables. Fourier series, integral.
transform, functions of complex variables. etc. are put on
notice that this volume is not for them.

o L L
“SYSTEMS: RESEARCH AND DESIGN"” edited by Donald P. Eck-
man. Published by John Wiley & Sons. Inc.. New York. 308
pages. Price $8.50.

This volume comprises the proceedings of the first Systems
Symposium held at Case Institute of Technology in Cleve-
land under the sponsorship of the Systems Research Center
of the Institute.

Fourteen papers have been assembled and edited by Dr.
Eckman, director of the Systems Research Center. This vol-
ume covers a wide range of problems and approaches to their
solution by means of “systems engineering.”

Those involved in this burgeoning technology will find this
compilation a gold mine of basic thought on the subject.

L] * *

"SERVICING TV REMOTE CONTROLS by Samuel L. Marshall.
Published by Howard W. Sams & Co., Inc.. Indianapolis, 151
pages. Price $2.95. Soft cover.

Since the ‘age of the push-button’ has hit TV set makers,
service technicians are called upon to handle a wide variety
of remote-control devices—most of which are relatively un-
familiar. if not a complete mystery.

This volume covers the principles of operation and servic-
ing techniques for all types of transmitters. receivers, and
relay- and motor-control systems. Whole chapters are de-
voted to Sylvania, Zenith, Packard-Bell, and General Electric
systems.

& ® b
"GENERAL CLASS AMATEUR LICENSE HANDBOOK"” by Howard S.
Pyle, WTOE. Published by Howard W. Sams & Co., Inc., In-
dianapolis. 126 pages. Price $2.50. Soft cover.

This handy manual by a real “Old Timer" provides not only
basic theory, but complete information and typical questions
and answers needed by the Novice or those studying for the
Technician, Conditional, or General class amateur tickets.

The text is divided into ten chapters which present the
material progressively for self-instruction and home study.

2 * -3
“MOST-OFTEN-NEEDED 1940 RADIO DIAGRAMS AND SERVICING
INFORMATION.” Compiled by M. N. Beitman. Published by
Supreme Publications, Highland Park, Ill. 208 pages. Price
$2.50. Soft cover.

It seems incredible in this day of “conspicuous consump-
tion” that there are still 1940 radios around to be serviced
but evidently there are enough of them to justify this publi-
cation. The sets of almost 50 makers are included, along with
schematics, parts lists and service notes. A

Febrvary, 1962

Stethotracer:
$29.95... .0 ner

The instrument for every electronic sig-
nal tracing need in your vest pocket.
Locates defective circuit fast!

——— S S Tt S S S S S — — S f— e ik —

The pen-size, transistorized STETHOTRACER locates hum,
oscillations, ground loop, breaks in printed circuit boards
and other common trouble shooting ailments in seconds!
This dependable, top quality instrument detects and de-
modulates any low level microwatt audio or modulated radio
frequency signal..,the signal is then amplified 1,000 times
into a high quality earphone, or observed on a scope, using
a plug-in scope adaptor (available optionally).

Ideal for test and trouble shooting all types of radio,
amplifiers, phonographs, magnetic tape recorders, dictating
machines, hearing aids, and phono pickup cartridges, or used
as a preamplifier,

Complete with earphone, cord, 4 interchangeable attenuator
probes and R. F. detector-demodulator crystal diode probe,
ground clip lead and battery.

Accessory probes (available optionally) include Vibration
Pickup Probe, Miniature Microphone Probe, Magnetic Tape
Head Probe, Microwave Demodulator Probe and Telephone
Pickup Induction Probe.

Ask also about the famous MOSQUITO, the new vest pocket size signal
injector — a signal source for every application! $9.95 dealers’ net.

See your local distributor or write for details to:

Don Bosco

ELECTRONICS INC.
Littell Road - Hanover, N.J, + TUcker 7-5575

A Subsidiary of Howell Electric Motors Company
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ACCURATE V.O.M.
RESISTANCE MEASUREMENT

By TOM JASKI

Although ohms scales on commercial v.o.m.’s are not always reliable,
voltage and current functions can be used for precise measurement.

D ] UCH HAS been said about the
inaccuracy of the ohms scales
on most voltohmmeters (see
"Is Your Multimeter Accurate?” page
32, February 1961), and justifiably so.
Not only is initial precision open to
much guestion, but long-term reliabil-
ity is also suspect. As the internal bat-
tery used for resistance measurement
ages, voltage distribution through the
divider of which the external resistor
becomes an effective part changes. Thus
a calibration made at any given time
may not be valid at some later date,
when battery condition or the battery
itself is different.
The technician may often have good
reason for wanting to take a depend-

current from the source. Unless a well
regulated supply is used, the additional
loading will cause voltage to shift from
what it was in the first measurement.
Even with excellent regulation, actual
voltage across the unknown resistor will
not be the same in both steps, because
of the drop across the meter’s resistance
during the first step (current measure-
ment). Thus the variations in both I and
E will combine to throw the calculation
off.

We have assumed the absence of
auxiliary, precision equipment. Can a
more accurate reading be obtained?
Again the answer is yes. All that is
needed in addition to the meter itself
is a voltage source and a few resistors.

of known value (Fig. 1B) and note the
new reading. Suppose this is 30 ga.,
whereas the full-scale reading was 50
pa. This means the added shunt is draw-
ing 20 wa. approximately (since total
current drawn has changed very slightly
from 50 wa., which is not important).
Since the ohmic value of two parallel
resistors is inversely proportional to the
currents through each, we now know
that meter resistance is 25 the value of
the known resistor,

We are now ready for “the method.”
which can be performed in either of two
ways, depending on the approximate
value (ordinary ohmmeter check) of the
resistor we want to know precisely. I'or
low values, we use the first variation.

- + - +
—=i — 1
1ov.(apPROX) $200K
W
=l
O
TS 8)

Fig. 1. Approximate internal resistonce
con be determined in two, quick steps.

R =
- + PRe - +
— iy [ ip—tezet EERTRESN,: il
—={iip 1o} nc»—]
Oy O E 3 §
- < 4 =0\ O Ry Re E Rx}
Ry 3 Re 3 R,'E [ b 1 I
a) 8} (a) 8)

Fig. 2. Arrangement for the two readings
needed to calculate low-value resistance.

Fig. 3. Arrangement for the two readings
needed to colculate high-volue resistance.

able and accurate resistance reading, al-
though he does not have access to a
bridge or other precise instruments. Can
he do it with a v.o.m.? Yes, he can. The
most obvious way is to apply power
across the resistor to be measured, take
a reading of the voltage across it, take
another reading of the current through
it, and then use Ohm’'s Law (R=E/I).
If he knows the accuracy of his d.c, volt-
age and current scales, which are rela-
tively easy to check (see “Calibration
Standards for the V.O.M.,” page 51, Oc-
tober 1961), he should certainly be able
to get a reading that is more accurate
and dependable than the one the ohm-
meter function will give him.
Sometimes, however, he wants true
precision. For various reasons, the
simple technigque just noted cannot
provide it. Suppose that the current
through the unknown resistor is just a
few microamperes. To take a reading,
the user will have to place the v.o.m,,
set on its lowest current scale, in series
with the unknown. But the meter’s in-
ternal resistance on this scale can be a
few thousand ohms. This may throw off
the current reading guite a bit. Then he
connects his v.o.m. across the unknown
to take a voltage reading. But the shunt
resistance of the meter draws increased
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None of these has to be precise, for rea-
sons we will touch on later. Aside from
equipment, some information—about
the v.o.m. itself—is needed. First, the
circuit resistance of the instrument on
any d.c. voltage scale must be known.
This is easily derived from the ohms-
per-volt rating. Thus a 10,000-ohms-per-
volt meter would have an internal re-
sistance of 25,000 ohms on its 2.5-volt
scale.

Second, internal resistance on any
current scale must be known. The man-
ufacturer usually also provides this
data, although indirectly. For instance,
he might say that the unit is rated at
100 mv. on the 100 ma. range. From
Ohm’s Law, then, internal resistance on
this range would be 1 ohm.

If these resistance values are not
readily available, you can determine
them approximately (which is all you
need) with little difficulty. First apply
voltage to the meter on the scale in
question through a high-resistance pot
set for maximum resistance. Then ad-
just the pot to produce full-scale de-
flection. This is shown in Fig. 1A, with
voltage and resistance values that would
be safe for current scales as low as 50
microamperes.

Now shunt the meter with a resistor

www americanradiohistorv. com

This covers anything from 1 per-cent of
internal resistance on the voltage scale
to be used on down. For example. as-
sume that a 20,000-ohms-per-volt device
will be used on the 2.5-volt scale. In-
ternal resistance being 50,000 ohms, we
can measure from 500 ohms down ac-
curately.

(Where resistor values are 100 times
that of the current scale to be used, or
higher, the second variation would he
more precise. Suppose internal resist-
ance on the 100-ma. scale is 2.5 ohms.
This would cover values from 250 ohms
on up. With a reasonable voltage source,
we have full-range coverage of un-
known values.)

Low-Resistance Method

The first variation of the method is
shown in Fig, 2. Essentially this is an
elaboration of the first technique pro-
posed, involving two steps, in which first
voltage and then current readings are
taken across the unknown, Rr. How-
ever, another resistor has been added in
each step to compensate for the shifts
in current and voltage that would other-
wise take place. In the first step, we
take a voltage reading across the un-
known, but we do so with another re-
sistor, R«, placed in series with the volt-

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

age source. R, is simply a standard-
value, standard-tolerance component (3
or 10 per-cent, with the former pre-
ferred), chosen to be as close as we can
possibly get to the resistance of the
v.o.m. on the current scale we are going
to use.

In the second step (Fig. 2B), we take
our current reading through unknown
registor R.—but this time we have
shunted the latier with R:. Rr is another

ordinary resistor whose value is chosen |

to equal internal meter resistance on |

the voltage scale used in the first step.
The same source voltage is used, of
course, in both steps.

What have we accomplished by adding
extra resistors? We have made the
circuits in parts 4 and B of Fig. 2 iden-
tical. In the first case, we have resistor
R
series with a parallel combination of R
and R« (in this case, represented by the
v.0o.m. itself). In the second step, we
again have Re

in series with the supply and also in |

(represented by the|

v.0.m.) itself in series with the supply|
and also in series with a parallel combi- |

nation of Ry and R.. Current and volt-
age distribution will be the same in both
steps, with no shifts due to differences
in loading. However, instead of using
the simple version of Ohm’s Law (R

E/I) to calculate resistance from our |

two readings, we must make allowance |

for our added resistors. The formula be-
comes Rx=ER./(IR.— E). Rx is the un-
known resistance, E and I the voltage
and current readings taken, and R is
the internal resistance of the v.om. on
the voltage scale used (or the resistor
substitute)

We have dealt lightly with the need
for an accurate supply or precision re-
sistors. As to the supply, only the volt-
age across the unknown is important,
and this will not change with the tech-
nique described. As to the resistors, as-
sume, for example, that the RB: substi-
tute resistor is 20 per-cent off the actual
meter resistance. However, the resist-
ance being measured is only 1 per-cent
of either value (or less). Total error
would then be no more than 20 per-cent
of 1 per-cent, or .2 per-cent'

High-Resistance Method

When measuring higher resistances,
we would change the set-up in the two

steps slightly, as shown in Fig. 3, al- |

though the principle of keeping circuit
conditions identical to stabilize readings
remains unchanged. Where resistance
to be measured is higher, current is like-
ly 1o he smaller, and therefore a lower
current scale is used. The lower the cur-
rent scale, the higher will be the in-
ternal resistance on that scale. Suppose
that, in this set-up. the current-range
substitute resistor, R, is 20 per-cent off
the actual value of the v.o.m. At worst
this value is 1 per-cent that of series
resistor R.. Accuracy would then be the
same as that obtained in the method of
Fig. 2. In the set-up of Fig. 3, the formu-
la for obtaining resistance is R

E/I - R.. In each variation of the basic

method, the set-up is such that substan- |

tial inaccuracy in the values of the
meter-substitute resistors will have neg-
ligible effect on the answers.

February, 1962
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3 Slmply send us your defective tuner

" complete: include tubes, shield cover
and any damaged parts with mode!
number and complaint.

Send for details and FREE Mailing Kit

C A STLE + ronen senvice, .

5710 NORTH WESTERN AVENUE. CHICAGO 45, ILLINOIS
653 PALISADE AVENUE, CLIFFSIDE PARK. NEW JERSEY
IN CANADA: 136 MAIN STREET. TORONTO 13. ONTARIO

AlLL MAKES
ONE PRICE

90 Day 995

Warranty

|
BC-221 FREQUENCY METER. $69 50
Like New. With orlginal Callh. Book. only -
SILICON 750 MA BC-603 FM mecelver 20-17.9 Mc. New 18.95
BC- 604 MF Transmitter
RECTIFIERS TOP HATS tuncs. Brand New 6.99
: H oMm.34 . 5
Faclory Direct v Mig. Prices Oynamator. Brand New 3.95
OM-35 Dynamator. Hrand Nev 995
Low leakage Newest Type | BC.923 A ' rM m-l:elvor 29 95
IC. RBran
PIV RMS | PIV/RMS PIVY RMS PIV HMS AN/ APN.9 LonAN Recelve dl cator with
S0 35 | 100’70 200140 | 1300/210 Y el ou. Exc. 124.95
.07 A, .1% ga. 20 ea. .29 ea. AN/APN-4B IL?‘RAN Recelv: ﬂulor with 89 50
PIV AMS PIV/AMS PIV AMS PIV AMS LS T s tneckel out. Exc g
400 2580 500/350 €00 420 700490 an “p“ ‘ ?\T"."m" CF l—‘cu 1"00 MG 259.50
23S ea. | 5 ea. .55 ea. .70 ea. ART.13 'I'ransminer wilh .
PIV RMS | PIV/RMS BIV RAMS PIV,RMS meters. Good condition 49.50
800 s60 900,630 | 1000 700 | 1100/770
79 ¢a. .90 ea. 1.00 ea 1.20 ea. T.22,ARC 5 Transmitter. Brand New 14.95
General Purpose 400PIV at 300MA BC-191 Transmitter wilh tubcs. Excelient |495
special 2 1or .50 25 1or 6.00 ARR-2 Iu:el_ver I tubes with €B 4 95
100 tor 20.00 cpRESuion :
lOO Ditlerent prec. res.. L W. 1 W, 2 W ARC-3 AM Receiver 100-138 Mc. Fxcellent 1295
&
= Tolerance only 1.25 ARC-3 AM Transmitter 100.136 Me 14.95
General Electric 1N91 P J t
Dlgde S, e ) A S 1-130a Slgnal Generator. 100.158 3 7.95
Int, Rect. Seienlum PIV440 'RMSLE0 1.95B Fleld Strength meter. 100-158 7.95
DC Current 10MA 10 for 1.00 5.95
PV Current  Price PIV  Current Price T Modulatonut .1;"1'.’:"“,., !
200 2 amps .50 400 15 Amps  2.10 co 2.95
400 2 Amps .85 50 50 AmPs 2.40 RT.157, APN.¢ F nau" Trauscelvcr 7 95
100 15 Amps  1.20 100 SO Amps 3.15 e pp— kb
200 1S amps  1.65 200 S0 AmDs 4,10 1D-6/APN-4 Indicator loss |ubes 2.95
AII material guaranteed. $2.00 ] der.  Ord 7
0.8, NYC. 'inciude Check or money Grder. Gnpr. Send Money Order or Check with Order
charzu PIUs. C.0.D. orders 25 % down. | Write for Latest Flyer—LOADS OF BARGAINS!
WARREN ELECTRONICS CO. R W ELECTRONICS
NYC 7. NY 87 chambers St. wo 2-5727 2430 sS. michigan Avenue L] Dept. EW
Phone: CAlumet 5.1281 Chicaro 16. IH.

Now..- Tomorrow and for years to come!

CITIZENS BAND
RADIO

* 8 Channeis, crystal controlled
transmitter and receiver
* Tunable receiver for 22 channels

o Transmitter 100% Class B g7 e e
("‘"h o gc—w.c..h_ G

modutated

Adjustable squelch a
, RADIO CORPORATION ~
’ 73 wWortman Avenue + Brooklyn 7, N.Y. N

Automatic noise limiter
R. . Power indicator
Please send me complete information \
on Model "E"’' CB Radio. ¥

1 Year guarantee )
Easy to instali. ideal for home, 3
boat, car or business. Weighs ! i
only 9 Ibs. . . 434 x 915 x 1114 “ AAAEL

* FCC Type accepted™ \

*in preference to only certification
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with 1 pair of
crystals, microphone
and power cables
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“TAB" SILICON 750MA* DIODES Fiiie
NEWEST TYPE! LOW LEAKAGE :
D.C. or Batty. Derate 20%, *

rms/piv rms/DPiv rms/piv rins/plv  AC
33750 T70/100 1404 00 210,300 &
.09 .17 .22 .31 nec
“emaipiv | rme/piv | rmsd piv | rmsipiv T &
0. /4 350’500 420600 490/700 L

38 3 77 o
“rmsiow | 'r'n'u'/'i """ rms fpiv | rmaipiv T g
SW/.OO 810 /900 70(:/!000 7'":/315100 5

Low Priced T:a0m Sillcon Diodes
Rated 400 piv/280rme @ 300Ma @ 1{0°C
+25 cach; 30 for $7; 100 for $22: 300 for $100

Diode order $10 shipped Poss frec

Gtd! Octal Silcon—3U4G—Tube ﬂenlaeemem
1120Rms 1600 Piv 54 @; 2 for $86; for $10

faasan

Power cnnvertu Transnstzo)g;xed'
12¥% 300VDC_up 1o MA
130 Waits -ra, R°250voc DB30O

$33
12vOC to 250VDC Iap to 1SOMA
Type C1225€ $

ISUPERIOR’® Powerstat ¥ 10 Variable Xfmr
165 watt 0 to 132v Special $6 each: 2 for 510

*'TAB'* FOR TRANSISTORS & DIODES! 1 1]

Full Length leads l'u:lar% Tested & Gharaniced!
PNP Hi l'l)wer 13 Amp,

mond & TO38 Roun
ZNAL, 2NEIT

03 Dta-
5!. 12 for un.
5%$3 INA 4

U.5.4. Mfgrd!

53, EN138.  2ZN23S5,
5 L 2N334. TO I(‘l .49
@, S for $2: 100 tor %3
Round or Diamond Base Mlca Mte, KII lgﬂ ea,

Power Heat $ink Fins 80 $4. in
6|

SILICON POWER DIODE STUDS*
Opefahon Up to 125°C Cuu Temp.

TWO 868A°s and FILAMENT
XFMR 10 Mv Insitd SPECIAL

D.C. 100Piv OPiv 200Piv
Amps Bsmns 70RmMs IOSRMI 140RMs
2 .28 .38 .55
3 +60 188 1 .00 2%
-3 .70 1.00 1.28 50
12 .85 1.20 1.50 70
3s 1.80 2,18 2.50 30
7 3.7% 4.50 4.9%
240 4.80 3.70 6,90 40
0.C. 3U0Piv 400P1v 500Plv 600PIv
Amps 210Rms | 280RmMs 350Rms 420Rmg
2 .80 1.00 1.50 1,98
3 1.80 1.80 2.10 2.63
s 1.78 2.00 3.7 5.20
12 2.00 2.20 .80 5.70
3s ».2% 6.10 FOR QUANTITY
T0 10.80 15.30 Export & User PriCes
240 19.60 29.75% Write on Company

Letterhead!
SDerate 20" jor Battery or Capacitive lLoad or
D.C. Bloc arg! *Stud monnted on teat-sink

Kit Giass nmm 4 equiv. 1N a8, 31, 60,
12 tor 2.1, 100 for $8, 1000 lor $50.
\l'h

\n..lh..‘.‘S tor $1
a o aNing CKT22 5 for $1
PNy aOt @. 12 for $9, 100 for $65
PNP S0 . 10/%4, 50/5!!
. 10/%

2N
PNP BNGTT ST Wait 796

uN 12

4 SOLAR SUN CELL KIT ................,
S TRANSISTORS PNP Agstd. KIT
3 POWLER V03 TRANSISTOR KI'I'
6 SUBMINIATURE Tube KIT .

NEW BATTERY CHARGER

8Cce12X%

For 6 or 11 Vult Batteries
Trickle & Full Charge up to
160 amps Cuarges 6 & 12
hptt npbes
Built ready to use

8ceal [

ZENER DIODES 150 to 400 Mw Cased TO 24 PChg
Within 207, V'Range %10, 3 1of $2.
%iT ZENER DIOBES up fo 400 MW 2 for $1
R EEEEEEEN

TERMS: Money Back Guaramﬂ-l

D.¢, POWER SUPPLY 113V /60 to l°° Cyi 1npt.
Dur lﬂn 1e r. $2 order
Add nlpl char‘el

330 & 165VDC Up to 152 MA,
or 'or l: o n 2% %, Dep. Prices

SPECIAL &
“TAB” !
shown subject to change,

111 WB Llberty $t.. N.Y, 8, N.Y,

Send 25¢ PHONE: RECTOR 2-824S for Calalog

000000000000 0000000000C0Q0S
o MAIL ORDER HI-FI '
: Recorders Components Tapes :
. at wholesale prices P
® Reliable. Prompt Delivery PY
P (Free Catalogue) P
® Wwe'll Air-Mail °
Y low quotes on your packaged hi-fi PY
] CARSTON .
® 125-TD E. 88 St. New York 28, N.Y, ®
00OV EOO0E00000000000008000

'I'AI’E RECORDERS

HI-FI COMPONENTS
SLEEP LEARN KITS

UNUSUAL VALUES | MERITAPE, Law cost,

FREE 1962 high quallty record.
ing tape. In boxes or
cans.

| |
| F Advanced Training

(Continued from page 44)

aged by what they consider the high cost
and long period of study. Both the cost
of advanced courses and the length of
time required become insignificant when
compared to their potential importance,
The few hundred dollars for correspond-
ence study enabling a student to ad-
vance to a job with higher pay and a
better future are often repaid during the
first six months of the new career in the
form of salary increases. It is difficult
to put down hard and fast prices, since
these will depend on the length and type
of course and, to some extent, on the
method of payment. In general, a course
consisting of 25 lessons will cost some-
where around $350. When time pay-

1
ments or pay-as-you-learn plans (per

lesson) are involved, the cost usually
increases by about 10 per-cent.

As far as the time required to learn
a particular subject is involved. this de-
pends almost entirely on the student.
The Cleveland Institute of Electronics
has found that the average student can
devote between 7 and 10 hours per week
to his studies, which should be sufficient
to digest an average of one lesson each
week. Actually many students with past
experience in electronics, already famil-
iar with some of the material they must
work with, are therefore able to absorb
it faster. Regular study habits and a
sincere desire to learn are most valuable
assets. Sometimes it is possible to apply
some of the new material directly and
actually move into a better-paying job
before completion of the course.

To sum up, the matter of cost and
length of study should not deter a po-
tential student. It will turn out that the
things one learns are well worth the in-
vestment in time and money.

Who Qualifies?

As explained earlier, a certain tech-
nical background in electronics is
required for many of the courses men-
tioned here. This background must
include an understanding of the funda-
mentals of a.c. and d.c. networks, the
principles of radio transmission and
reception, and at least some familiarity
with electronic equipment. The student
should be able to read circuit diagrams,
perform simple repair jobs, know the
basic meters, and possibly understand
the oscilloscope. This background is
often gained by attending a trade school
or by taking correspondence courses,
followed by practical work as a radio
and TV service technician. Those who
are high-school graduates but do not
have an adequate electronics back-
ground could qualify for these advanced
courses by taking the fundamental ra-
dio and TV courses first or else they can
enroll at a technical institute whose cur-
riculum includes both fundamental and
advanced technical training.

Where Does it Lead?

Anyone following the classified adver-
tisements in the daily newspapers and
the “Help Wanted” ads in the journals
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of the electronics industry will find the
answer to this question right there. At
the present time, the demand for non-
degree personnel is greatest in the fields
of commercial computers, automation,
control electronics, and military field
service. It is sometimes confusing that
many different titles are applied by dif-
ferent companies to the same job. For
example, the man who works for a civil-
ian contractor and installs radar equip-
ment in the arctic may be called a
technical representative, a field service
engineer, a customer service engineer,
or simply a field engineer.

In deciding just where a person will
fit in best, personal preferences, individ-
ual abilities. and personalities must be
considered. For example, it probably
would be a mistake for the head of a
large family to seek a position as field
service engineer in the arctic but the
same position, with its high earnings,
might be ideal for a bachelor out to earn
a stake for his future.

Positions involving contact with com-
mercial customers will naturally involve
an outgoing personality with some po-
tential for salesmanship an important
asset. Inside positions, primarily con-
cerned with technical details, call for
the ability to concentrate on intricate
technical problems. Jobs in quality con-
trol and reliability engineering are best
performed by persons with patience
and a liking for statistics, While most
companies consider these factors very
carefully when interviewing prospective
employees, it is to the individual's own
benefit to analyze himself along these
lines before deciding where to apply.

Conclusion

As the electronics industry grows, it
becomes more specialized. Many new
jobs are opening up as a result of this
specialization. These jobs require men
with advanced technical knowledge. The
technician already engaged in the indus-
try is in the best position to fill these
jobs, but he needs additional training for
many of them. Such training is available
from technical institutes and schools,
both in residence and home-study pro-
grams. We have described what some of
these programs offer and what is re-
quired to complete them successfully.
Better jobs are available to those who
have the technical "know-how™ and
ability. A

Até’:_': ,'é;.,m-r#

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

COMPONENTS ® TOOLS = TEST EQUIPMENT # HI-FI ® AUDIO » CB = HAM * COMMUNICATIONS

New Products
and Literature for
Electronics Technicians

e m—= —_—
TRANSISTORIZED POWER SUPPLY

Delco Radio Division is now offering an all-

] transistor, electronically filtered power supply

1o convert [7volt a.c to 0-16 vales doe, T he wnit

is designed 10 be wsed as a1 bench power supply
for antomotive radio repair work.

Designated the Model P-612, the unit will op-

erate anv auto radio including “Wonder Bar”
and all-tramsistor tvpes, Its rated output is 8 amps
continuous at 6 volts and 5 amps continnous at
12 volts with onlv 017 vipple at the rated load.
Other teanues include smooth rheostat vohlage
control trom O to 16 volis, clectronic filtering,
20 amps instantancous output, awd lightweighe,
compact, portable design.

SIGNAL INJECTOR
Do Bosco Electronies lac. is now marketing
2 a simaflsire, low-cost transistorized signal in-
jector hnown as the “Mosquito.”

Desigited for service technicians, engineers. and
maintemnee personnel, the probe can be coupled
to magnetic pickups and circoits withour leads.,
The unit covers a wide requency aange tront
basic mid-audio frequencies (approximately 1.5
ke to high r.f. with hannonics.

COAXIAL SWITCH
Bay Roy Eledronics, Inc. is now offering a
3 low-cost coaxial switch which features light
weight and small size, making it suitable for lim-
ited-space applica-
tions.

The standard maodel
employs type N con-
nectors and a vapidly
operating F17-volt a.c.
actuator. The unit can
also be supplied with
other varieties of v.l.
connectors such as
BNC, TNG UL,
ctc., as well as with
other actuating volt-
ages,

The switch is suitable for receiver as well as
low- and medinm-power transijtter applications
in the frequency ruge from O to 1200 me.

STATIC RELAY
Kidde Electronics Labuoratories has developed

@ compact new static relav which is said to
eliminate problems of aicing in the switching of
heavy inductive loads.

Lhe Model WK-BYN-6 solenoid-actuating relay
contact is a bistable semiconductor. lis sole
stable states ave a low-impedance or “on' state
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and a Inghampedance or “aft™ state. Signals
caising a change in state have the same ctlea
as opening or closing a eclanical contact.

The relay measures 27 x 27 x 27 and operates
in a range of line voltages from 103 1o 127 volis
at 60 ¢ps. ener an ambicent temperature vange
of 0 to 50 degrees C,

TRANSISTOR & CIRCUIT TESTER

Elcctronic Instrumtent Co., Inc. is now of-
5 fering a4 new transistor and  civendt teseer
which provides significant measureatent of actual
ransistor priinmeters,
plus wll the v.om.
ranges needed to serv-
iec transistor equip-
ment.

T he Model 680 em-
plovs a 50 ga., 34
inch meter imovement.
The d.c. current
ranges are H0 ua., H00
g, D nra 50 ma., H00
ma. while the d.c.
rtoltage ranges are 5
and 50 volts, Resist-
ance ranges include coverage from 0 10 20 meg-
ohms in three sailes.

I'he instrument is housed in a Bakelite case
mensuring 691”7 x 547 x 3% It js oflered in
both kit and wired versions.,

ULTRASONIC TOOL

B Electromation Component Corp. is now mar-
keting it “Ulttisonic Toolshop.” an nhra-
sonic unit which utilizes a simall. hand-held,
air-cooled ultrasonic magnetostrictive transducer
Using reciprocating motion, the instrmment de
livers accelerations up 1o 30,000 g's, with a me-
chanical amplitude of .0016” a1 the tool tip.
The desice can be used o make solder joints
without {lux; solder hard-to-join  vetals; seal
plasties without heat: and cut. scribe. engrave,
burnish, and grind mctals with minimun etlort.
The instrument opervates from standitrd 117-
volt e, lines atedl comes in a wide vaicty of
standard tool tips. Custom-engineered tools are

also asailable on special order.

TORQUE METER
Power Instruments, Inc. of Skokie, Hlinois has

recently introduced a new low-range, direct-read-
ing “Torgmeter™ for comparing the aclative
torque vahie of ball bearings. Full-scale ranges
arc 1, 2, and 5 grams/cmn. providing 3% acomate
redings from .1 to 5 grams/em. at speeds up to
10,000 rpm.

The nceter is of clear. molded plastic through-
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Additional information on the items
covered in this section is available
from the manufacturers. Each item
is dentified by a code number. To
obtain further details, simply fill in
the coupon appearing on page 120.

out making possible veadings from cither side
as well as torques in cither dircation. ‘1 he scale
wsed is 5%2 inches long. Degree graduation on the
haowsing permits torque and degrees of deflection
to be read simultanconsly.

MAGNETIC-FIELD DETECTOR
7 Instrument Systems Corporation lus just in-
troduced a portable magnetic-ficld detector
which detects and measures doc. magnetic fields
existing arowd many types of electronic and
power cguipment.

I he unit is sensitive enough to give indicatjons
at levels as low as the earth's magnetism. The
insttment emplovs o Hall-efleet genevator oper-
ating on semiconductor principles and having no
moving parts, It incorporates a scro-center meter
allowing compmisons for polarity. ‘1 he use of
“magnetic concentritor” permits eperation with
out amplifiers fromn a single mercury battery,
which supplics exciter current for the generator.

EPITAXIAL SWITCHES
Tevas  Instruments ln('urpm'alvd has  an-
nounced six new germanimm epitaxial tran-
sistars for all ultra-high-speed switching applica-
tions from % ma. through 100 ma.

Transistor tvpes 2N960 through 2N962 and
2N961 through 2N966 combine high dissipation,
low Lo and rugged mesa construction with the
cpitanial henehits of low storage time and low Vio

Packaged in a JEDECatandard TO-18 case,
thes are mailuble through the firm’s sales offices
el anthorized distributors,

COMPUTER-CONVERTER TEST SET
g United Adrcraft Corporation’s Norden Div,

is now in production on a new test see for
analogue-digital conserters.
‘The unit presents a visuab display ona se

P

of tight banks of cither a binary (scll-sclecting
model) or a hinarv-coded decimal encoder. TThe
light banks present both the digit and the com-
plement.

The set has a capacity for checking 22 bits
for pure binary code and can test up 1o five
decimal digits for a binary-coded decimal unit.
Drive civcuits are transistorized and several codes
arc applicable o the set. It can be operated
by vegular [}7-voh, 60-cycle a.c. power input.

SUBMINIATURE POT

]l] Daystrom, Inc’s Potentiometer Division has
announced the availability of a subminiature
rotary potentiomceter which is capable of deliv-
ering wmaximum performance in minimum space.
Weighing only 7 grams with a total over-all
case length of only 38”7, the Maodel 304 is a
single-turn unit which emphasizes high lincarity.
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base station

—Count on Shakespeare’s ground plane an.
tenno to reduce precipitation static, dampen
vibration. This sturdy unit encases conductor
elements in a white fiberglass sheath, con-
structed to give superior strength. Non-
directional, vertically polorized. Low angle
radials. Cadmium-plated steel support
bracket mounts on 1%" pipe thread;
50-239 UHF connector.

STYLE 61-0 — $29.50

COLUMBIA PRODUCTS co.
Subsidiary of Shakmipeare Ca
Columbla, Sowih Carolina

learn more . .. earn more

Enjoy higher income . . . sure advance-
ment. Major corporations yearly inter-
view and employ ocur seniors. B. S. DE-
GREE IN 27 MONTHS in Elec., Mech.,
Aero., Chem., Civil Engineering. IN 36
MONTHS B.S. in Business Administra-
tion. Small classes. Campus. Dorms.
Founded 1884. Low Costs. Enter Mar..
June, Sept., Jan, Write J. H. McCarthy
for Catalog and “Your Career” Book.

TRI-STATE COLLEGE

1622 College Avenue © Angola, Indiana

112

s standard is 2 o 370 with lincarities as fine
us 187 available on special order. ‘The units
will cavey 2 wants at 0 degrees G in sl air and
operate from —33 10 123 degrees €. Resistance
valoes range brom 1 ohms o 30,000 oluns,

DIGITAL CLOCK
Penmwood Nannedhron Co. is now mai ket
]] ing a “Gradinetic” second-bvsecond  3-digit
readout digital clock which provides split sec-
oml-hyvsecmml precision diming. Time s regis-

tered on 5 pohvgonal drams: & onc-hour, a 10-

minate, a -minute. and two “seconds” driims.

The entive unit is howsed in a 444" x 127 x
44" dustprool case that weighs just 6 pounds,
It can be punel mounted or used on a desk or
hench.

Models (o register 120 volts ac., 5060 cps;
240 volts e, H0-60 cps; and 115 volis a.c., 400
cps are available,

PRE- & POST-AMPLIFIERS
]2 Airborne Instruments Laboratory Division is
h

now oflering a complete line of i.f. preamplti-
ers and postamplifiers. Standard muxlels are at
30 and 60 mc. with both mavrow-band and wide-
band versions available.

The low-noise preamplifiers  include  single-
ended. donblesended, balanced. and unbalanced
input configurations, ‘This new cquipment aan
provide a variety of techmical information in-
cluding such characteristics as both (vpical and
maximunt noise figure, shive selectivity, haambprass
vipple, center Treguency shift, and bandwidth
change with gain.

POSITION TRANSDUCERS
'I Lockheed  Electronics Company  has  an-

nounced the availabititn of a complete line

ot precision:buitt trinsdicers designed  to trans-

late large mechanical dellections into acanine
lincar voltage changes.

Built around an infinite-resolution potention-

ies
n transducers are
thte i varions sizes for up 10 120 feet dis
placement on request. “Fhe standard tine is an
off -theshell item. Case sives vy from 2187 x 47
X 1" 10 1747 & 618" x 67,

cier - which  provides  measnvement  acour
within = 0.1 %. these pre

BINARY CODED SWITCH

Ultronic Systems Corporation is pow oficiing

] a new series of uliraswitches which have
been designated as 2000 binary coded switches,
These Mty mechinical push-button switches are
designed for the manual conversion of decintal
to various binary code svstems. Surndard models
will convert to the 1-2-4.8 standard binary cutbe
but are easily adapted to other codes if required.
Two standard 10-kev models are available:
vertical mounting in a single row and horizontal
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mounting in two yows of five burtons each. Clear
bars and an interlock. 0 permit one key to be
depressed at a time, are available.

REGULATED D.C. SUPPLIES
]5 Fisher Research Laboratory, Inc, is now of-
fering a familv of regulated dic. power sup-
plies of targe current capacities, Snpplics are
high.efliciency solid-state wsing Tull-wave bridge
rectification,

The PS-12-8 unit operates from inputs of 103
to 125 volts, a.c. and provides regulated 12 voht
d.c. output = 025 volt from 10w full Joad.
Output current is ¢ to 8 amps. ‘The PS32-15
operates from 103125 or 203-210 volis, 50/60
cveles and  provides regulated 32 volts doe at
0-15 amps. The duty evele is 100% o 35 degrees G,

PRINTED-CIRCUIT RECEPTACLES
Methode Elcctronics, Inc. has vecently in-
]B troduced a new scries of printedscireuit re-
cepracles with 7. 11 15, 19, or 23 contacts.

Not only do the new connectors meet all the
requirements of NAS713 specifications, but fca-
tire additional improvements such as closed en-
try. removable socket contact for solder or ¢rimp
termination in the NAS714 tvpe and removable
contacts with the NAS715 civcwit board phugs,

AUDIO/VIDEO TRANSMITTER
Marsan Industrics, Ine. is now oftering a
]7 low-cost  audio video 1tmsmitter which s
designed 1o leal audio aud/or sideo program-
ming into am closed-
circuit PV or master
TN swstem,

The Maodel 7101
feeds  aundijo  and or
video into the system
on an unused vl
channel. Composite
output capacity is 0.1
volt. FThree mudio in-
puts are provided to
accept  signals drom
microphone. tape re-
corder, or 70-v0lt an-
dio line. Receprackes are RCA-type andio jacks.
The video output s a coax receptacle ol the
S0-23% 1ipe.

The wnit weighs six ponnds ond ses jonr
tubes. Circuit featres inchude tansfinmer  iso-
lation and d.c. resrovation.

INDICATOR TUBE

Awmperex Electronic Coap. has developed an
]8 indicator tube designed spe catly {or use
with transistors.  The Tvpe 75500 s @ cold-
cathode, gin-filled 1ube which reqnives less than
5 volts at less than 30 g, to produce a discharge.
‘1 he indication ix i bright red neon glow which
is viewed through the clem dome of the tube
i elope,

Its special characteristics make it possible
operate the tbe dircctly off commonty nsed tow.
voltage transistors without intervening cirenitry
or high-voltage transistors, e ube is desigited
to operate for mver 30000 hours,

CONSTANT-CURRENT SUPPLIES
Elcctronic Mceasurements Company, Inc. has
]9 added a new series of fourteen “Regatron™
programmable  constmnt-arrrent  power supplics
to its line. The new units cover from 1 pa.
throngh 3 amps.

The new units are designed o be used in a
varjety of constant-current applications includ-
ing seiconductor diode testing, tansistor pro-
duction testing. ampere-tnrn control of magneric
devices, capacitor forming, and gvro compen-
sation, among others.

These devices arc remotely  programmable,
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A multistep range sclector and continuons ve
nier control permit adjustment from zero cur
rent to the range selecior maximum

2 Dynatech Corporation has developed a high
[] filler power supply which features a ripple
percentage of less than one-tenth of 1%

Designed for transistor and solid-state circuits
the Model D'T-30 is rated at 300 ma. and featnres

HIGH-FILTER POWER SUPPLY

variahle power from 3 to 25 volts. A pair of tran
sistors and zener diodes act as a rvegnlitor {o
the snpply

I'he supply is honsed in a strcamlined luciie
case. A -0 volt meier is standard equipment.

INFINITE-RESOLUTION POT

Computer Iastruments Corporation is now
21 i production on a malti-tun precision
carbon-film polentiomerer which oflers infinie
resolution and exeeption warit

he AModel 210 incorpoiates a helical carbon
film element in its 27 diameter bnits which can
be specified with as nan 20 turns, Taps can be
located on any augnlar poesition within 023%
(o1 a volitage basis) and continuons compensation
for loads down 10 20-t0-1 loading ratios can be
provided. The pot is available with resisiances
between 5000 and 150.000 ohms.

Research Tusinimuent Company, Inc. is now
22 ollering a single-head scaling i I con
ral which is designed for faboratory and pilot

production of gliss diodes.
in use, the operiator loads the whisker asscinbly

OHMIC CONTACT SEALER

into a magnetic holding <evice and (the sleeve
is inserted w0 the open chuck. The operator
merely presses the starting button and the a
chine runs through its cycle

Control cquipment in¢tndes heat timer. co
off timer. and hearer comirol. Prectuction hron
the one head is approximately 100 unirs per how

23 feving its “Powerstat” vaviable translorme
in a 40-volt series 10 meer the high current re
quirements of low-voltage power supplies and a
wide range of transisior circuit applications
Tuput rating is 40 volis. 60 cveles and outpnt is
0-40 volis. Three tvpes are available in riel
of valings. Features of all 1hree models include
a gold.alloy plaied commumiator. zevo wasvelorm
distortion. high efficiency. good regulation. linear |

VARIABLE TRANSFORMER
The Superior Eleciric Company is now of
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BOOST

YOUR

INCOME

HAVE
LESS

COMPETITION!

FREE
BOOKLET

TELLS YOU
HOW

A proven [ormula for success is to gel in on
the ground floor of a hooming business, Mabile
radio is a booming business, All around, you
can see two-way mohile-radio antenna towers
springing up—cach one a possible new client
for you. Mest of thiz work is done on 2 econ-
fract basis with payment 12 months 2 year.
There's little competition . . . few fusay cus-
tomers to satisfy a welcome change
from AM/FM and TY repair! It's nol too Iate
.to make a start toward bigger money!

Lampkin 105-B  Type 205-A FM MAIL COUPON TODAY!
Frequency Me- Modulation Me- o e e “~— r
ter. 0.1 to 175  ter. Range 25 to LAMPKIN LABORATORIES, INC.

MC and up. Price 500 MC. Price | MEM Division, Bradenton, Florida

§260.00, net. $270.00, net.

NEW: THE PPM METER—AN ACCESSORY FOR
THE TYPE 105.8. ACCURACY 0.0001% —FOR
SPLIT-CHANNEL FREQUENCY CHECKS ABOVE
$147.00. |

At no obligation to me, please send free
| booklet and information on Lompkin
| meters.

S p—— |

LAMPKIN MEM DIVISION Addr;ss
LABORATORIES, INC. BRADENTON, FLA. [Gira— State. -

ELECTRONICS WORLD HAS

g/lemmp/j_

STEREO-MONAURAL
Hi-FIDELITY

TUNERS &
AMPLIFIERS

ALL
NEW!

A BUYER FOR YOUR USED
EQUIPMENT OR COMPONENTS!

The 245,000 purchasers of ELECTRONICS

High
Quality
Performance
Low in
Cost

WORLD are clways in the market for good -

241 Stersophonic Amditfier . Com
ptele 24 watt stereo. pie-ampliher
and amplifier in one low cost unit.
Net, $79.95 (Enclasure $10.00
Extra).

102 Ampiifier . . . Low priced stereo
and monaural amplifier. Net,
$59.95 (Enclosure $10.00 Extra).

used equipment or components. So if you have
something to sell, let EW readers know about

it through our classified columns. It costs very

L3 Amplifier . . . 12 watt monaurat
amplifier with built-in pre-ampl?
fier. Net. $39.95 (Enclosure $10.00
Extra)

S01A Recsivar . . . AfA-FM Tuner.
Stereo and Monaural Amplifier
Net. $149.95 1ess Multiplex (En-
closure $10.00 Extra)

Wiite today for FREE literature on
the complete'Grommes Line.

little: just 60¢ o word, including name ond od-

dress. Minimum message: 10 words.

GROMMES Div. of Precision Electsonics. Inc.
$101-N King Ave.. Franklin Park. Illinois

Please rush details on the Giommes Line.
Name.
Address.
City

I.Martin Lincoln
| ELECTRONICS WORLD
information |} One Park Avenue

write: E New York 16, N. Y.

For
further

Zone State

www.americanradiohistorv.com
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AMERTRAN PLATE
TRANSFORMER

Primar, IDS 125 V. AC., 60 ¢
el v i 5% $65.00
Ma, 172 wave or use 2 for

WAVE at 4 KVA ea.

2 for $120.00

3  BC 442 ANTENNA BOX (ARC 5) §
» Contains RF Meter (750 Ma.) Relay.
y etc, See coaxlal ll-lay conv. *'CQ°** s]_gs
y March 1964. S o000 A0 000000
FILAMEHI’ 'I'RANSFORMEI!
lngul Hov eo cycle. Secondary
.6 Amp. Small Size. Ea.........‘
Input llov so cy. Output 6.3V @ S Amnl-.sz 15
o 6.3V @ Amps., SV @ 5 Amps.. .E.
>
4 DYNAMOTOR SPECIALS
) Input 5.SV—output 405V @ 280Ma. $5.95
g  Carter smal) size. Ea. ........ 00oaoegalls
y
SILICON RECTIFIERS
> PIV  Current Price | PIV Currenl Price
> 100 S00 Ma .25 | 200 2 am -7
4 200 500 Ma 3 400 2 Amos 1.2%
3 400 500 ma .50 ] 10 13 Amps 2,50
d 750 500 ma .90 | 200 15 Amps 4.30
' t1tems above are HI- 400 15 Amps 8.50 -
P Efficiency Gold Plated) 50 50 Amps 4.95 [3
3 200 Ma . 100 S0 amps 1.50 ¢
400 750 Ma .50 | 200 SO Amps 9.50 'Y
100 2 Amps .50 4
g
CHOKE - FULLY CASED
S HENRY @ 200 Ma feaan 1,9%
5 MENRY @ 250 Ma .. .a 2.2%
10 HENRY 300 Mt ... ag 3.00
4 HENRY 300 Mil a vhe. 3,98
4 HENRY 900 MIil o scoo 8.95%
4 MENRY==1 AWMP. - .. .ooomrie oo 11.95
BRAND NEW OIL CONDENSERS
S0 MFD VDC 4.50] 4 MFD 2000 vl!(‘ 3.50 ¢
2 MFD mm VDO .50] 6 MFD 2000 VDC 4.95 4
3 MFD 800 ¥DC .60 1 MFD 3000 vn(' 1.8 ¢
4 MFD w00 VW .75] 2 MFD 1000 VDC 3.30 4
S MFD 600 VG .80 2 MFD 4000 VDe 6,25 ¢
6 MFD 400 VYDIC  .85] 3 MFD 00O YDC 8.95
8 MFD @00 VDpC .88 4 MFOD 1000~ 12.9%
10 MFD 600 vDC 1.19] 1 MFD 5000 4.30 ¢
12 MFD 000 YD 1,50 2 MFD S0k VDC 8.50 ¢
18 MFD 400 VIIC 1.70] 4 MFD 5000 " <
1 mFD 1000 VDO .30] .S MFD 7500 YDIC 2.95 3
2 MFD 1000 YDe 701 1 MFD 7300 VIO 6.95
4 MFO 1000 VDe 1.38| 2 mFo 700 “ 17,95 8
8 MFD 1000 VDC 1.95| 9 MFD 7300  39.50
10 MFD 1000 Y'DC 2,50 | 2 MFD 10 o0 ~ 29 as
12 MFD n yne 2.93| 8 000 ~ s
18 MFD 1000 VDO 3.50| 2 - 4
1 MFD 1200 VDO 48| 1 o 4
1 1 MFD 1300 VDO .75] .5 b
4 2 MFD 1500 VDC 1.10] 1 62
4 MFD 1500 VD 1.95] 10 'um Ac.
4 8 MFD 1300 VY 2.95] 30 AC
4 1 MFD 2000 YD .85]50 A
: 2 MFD 2000 VX 1.50| 8 7460 A, P
4
4
RELAYS $
) WARD LEONARD Heavy duty relay coll b
$ 220V 60Cy.. 2 phase, 5 HP ss 95
> 3 Pole ST, 25 Amp contacts . . Ea. b
& Volt AC. SPDT ..... s‘ 25
6 Volit DC. H.S. Relay DPOT . .95
$ 6 volt DC. H.S, Relay 3 PST N.O. o .65
{ GUARDIAN 110V AC. 2 Pole Singlc 'l'hrow $2.50 4
{1 N.O. & 1 N.C.} Rrpl. BC-6 . [
Potter-Brumfietd SMSLS 10.000 ohm. 52 25
2 Ma. Sens ... ree . g
110 Voit AC Relay-DPST 60 cy.
10 Amp. Contacts .............:.: Ea. 5150
Sens. Relay 11,000 ohm coil, 1 Ma s‘ 95
Adj. cont. Armalurc Tension SPDT...E3. -
12 volit SPDT HSDC Relay ........... 95
12 veit DPDT DC Relay o s‘ 35
4 SIGMA t 22RJC 5,000 ohm
y SPDT, sryn‘::;l sealed relay ...... . 52 49
> Scaled Relay, SPDT, 6.000 ohm s‘ 95
1 I R
G.E. Relay Comrol. contains 8000 ohm s‘ |n
relay, sensitivity 2 miis. 10 for $3.28 ca, a
PANEL HEI’!RS
3
STANDARD BRANDS [0-500 V. OC.....
4 v o»:s anls AC
3 2”7 METERS 3; F] :
J Ho °"°° ""c"‘ -2.9% | west Elansed Time -
0:1 Ma 3:30 | "Meter 110V-60 cy.
0-99, 999 9 Hrs.
Used—Guaranteea
Bd. e 7.9
4" METERS
0-150 Amps AC lwlln
current transf.) . . 5.95
Q-1 MIIDC....... 3.9% |0-2800 V. OC 5
0-500 MII! o¢. -3.9%1 100.0-100 VA ....5.95
MISCELLANEOUS SPECIALS
EIMAC—430 TL, Brand New. ... ... €a. $35.00 ¢
lsil VACUUM SWITCH, replacement ]
¥  ART 13 . ... ee e .25
§ 9 Foot m:uu wnn 2-PL289 attached, ea.  1.2%5
1 AMP RF CHOKES .. ......c...... ea. .
3 57420. Cutier-Hammer Switch $PDT, ed. .25
$mall 10 MFD, 200 vDC Oll Cap. (34"
Dla l 2‘/."' Suitable for Crmw er 5
................ . 3, o7
Electrolvlll: lMallnry) ‘00 MFD,’
ek ea, 1.50
All merchandise sold on a 10 day moner back uarantee
Min. Order $3.00~25% wlith Order—F.0.8. New York
ELECTRONICS COMPANY
:GG W, Broadway, New York 7, N, Y., W0-2-2370
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output voltage, and rugged mechanieal construe-
tion.

HI-FI—AUDIO PROBUCTS

STEREO/MONO MIXER

2 Switcheraft, Inc. is marketing a four-chan-
nel, high-impedance mixer for feeding np 10
four signals into a single output o a recorder
of amplifier. Individual controt is provided for
gain adjustment in cach of the four channels.

The unit will accept signals up o 1.5 volts.
The miner is cquipped with a built-in tran-

sistor amptifier powered by a 9-volt battery and
pl'n\i(lcs 6-db gitin, Response is 20 to 20 000 cps.
Input and output jacks accept standard
condhctor phone plugs. ‘The jacks are located on
the back of the unit so as not to interfere with
the volume controls,

The unit is honsed in a modern style ciabinet
in tan finish with broewn knobs. Rubber feet
prevent marring of furniture surfaces.

two-

SOUND COLUMNS

University Loudspeakers, Ine. has introduced
25 twoe new Uniline” sound columns which
have been specifically designed for the conumner-
cial sound field. According o the company, the:
new units ofler high power handling capacity
and elfective control of dispersion for the climi-
nation of feedback and teverberation.

The Model UGS-6 is a 60” column carrying six
extended-range 8% speak Frequeney response
is 35-17.000 cps and it will handle 150 watts. fm-
pedance is 16 ohms. The Model €5-4 is a 407
unit with four extended-range 8” speakers. It
covers the range from 45 to 17.000 cps and will
handle 80 watts. Impedance is 8 ohms, Other
umits at lower power ratings will be offered in
the near future.

HEADPHONE SET
2 Clevite Electronic Components is now offer-
ing a new headphone set desighed for maxi-
mitin comfort and featuring a frequency response
of 30 to 10,000 eps.
The Model ED-300
features a moisture-
proof picroclectric bi-
morph motor. tmped-
ance is 50,000 ohms at
1000 cps and scnsitive
ity s 8 dynesfem.®f
volt at 1000 cps.
The headphiones can
be woin comfortahly
over glasses and  the
set’s single cord altows
Two types of remov-
The “blanket

movements.,

“on-off”
able car cushions are available,
cushion prevents direct contaet between e and

Lasy

phore. A “donut” ashion is recommended for
especially long listening petiods or where climi-
nation of externil noises is desirable. Both cush-
ions may be detached or attached in seconds by
means of a special nylon zipper. Both are made
of comfortable, easy-to-clean polyurethane foam.

WIRELESS INTERCOM KIT

2 Heath Company has recently introduced a

low-cost wireless intereotn in kit form as its
GDbE

The all-master system permits any station 1o

catl all other stations. Fach unit features an atl-

transistor civenit for high operating economy and

a scli-contained 117-volt a.c. power supply, There

www americanradiohistorv com

is a squelch cirenit for fall quieting on standby,
overtoad diode to prevent distortion on high-tevel
signals. and two indicator lights, The press-to-
talk bar switch has a spring-return “listen” posi-
tion il a transinit “hold™ position for dictating
and baby siuing.

The unit is howsed ina two-tone beige plastic
cabinct, Compleie casy-to-assemble instructions
are included in the kit.

FM-STEREO TUNER TUBE
2 Sylvania Elearic Products Inc. is now mar-

keting a new receiving tube which has been
designed to upgrade the front end of M muhi-
plex tiners. Released as the type 6)K8. the new
unit is described as a miniature duat triode with
dissimilar sections that serve as a neutralized r.f.
amplifier and autodine mixer.
The tube is a 6.3-volt, 400-ma. type. Other
heater versions are the 3] K8 (8.4 volts, 300 ma.),
and 17]K8 (16.8 volts, 130 ma.).

FM WIRELESS MIKE

2 Federal Manufacturing & Engincering Corp.

is now offering a wircless microphone system
which is based ou the patented “Victoreen™
method of operating
crystal.controlted  os-
cillators at high fre-
quencies and divecthy
frequency-modulating
them,

The transmitter is
little larger thaun a
pack of cigarcttes and
weighs only 10 ounces
including wmercury

ﬂ batteries. An omni-di-

{ rectionat high-quality
dynamic button mike leaves the user’s hands
complewely free.

The Model $21 has FCGtype acceptance {or
licensed nse in specific commercial applications
and can also be wsed umder Part 15 of FCC rules
for operation without a license.

P.A. MATCHING TRANSFORMERS
Stancor Electronics. Inc is now oflering two
3[] new line-matching p.a. transformers as the
NGB0 and A-BLO9,

The A-8099 is for 25-volt line applications and
has taps for primary impedances of 3125, 625,
atcd 1250 ohms, The A-8109 is for 70.7-volt line
use and has taps for primary impedances of
2500, 5000, and 10,000 ohms. Both units have
outputs of 4 and 8 ohms and provide power steps
ol 0.5, 1, or 2 watts,

The transformers are 1%4” high with a basc
arca of 2U8% x 1387 with 1347 mounting centers.

NEW PICKUP SYSTEM
3 Aundio Pynamics Corporation has introduced

a new pickup system thae tracks at 34 gram,
climinating distortion. record wear, and presery.
ing the lincarity of the styhes tip suspension.

ELECTRONICS WORLD
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The svstemt comhines the ADC-1 stereo cartridge with a balanced tone. ]
aim, The combination ¢'iminztes the problem of matching a highly com. |
pliant cartriddge 1o a properly designed tonearm,

At length i 10347 overall, pivol to stylns tip length is 97 with a |
rear overhang of 13”7 maximum. Fundamental resonance is 6 cps. 1 he
tonearm is made of walnut wood and will accommadate other pichups if

CB-HAM-COMMUNICATIONS

TUBES FOR MOBILE USE

RCA’ Flectron Tube Division has announced the desclopment of
beam-power tubes especially  designed  for

thiee ceonomical
radio-irequendy  generation in nobite equipment,

The new b, power amplifices not only satisty mobile power require
ments np (o 3K me but alse provide three choices of cooling. Desiginated
RCA-ROT2,
wive amud linear senvice.

new,

All three tubes deature sturdy ceramicnetal construction:  precision-
aligmient of grids: high power sensitivity and high efliciency; high tem-
perature opcration; and dependable pevlormumee witlt hattery operation.

MARINE RADIOTELEPHONES
3 Raytheon Marine Products has added four “tlat-pack™ manine radio-
telephoties o its line of ship-toshore connnnnications equipient.

I'be new  units are
the RAY-1024 (24
watts);  RAY-T s )
watts); RAY.1095 (100
wiatts): ml RAY-1130
(135 watts and  shown
in photo). ‘The RAY-
1024 s five  crvstal.
controlled  channels as
well as a tunable
broadeast band. 1t op-
erutes from 12-volt
POWEY sonTrCes.

Fach ol the larger
units provides 8 channels plus broadcast-band and can be operated with
12, 32, or 110 volts e, or 117 volts a6, Al of the nniis are packaged in
flar-pack, space-miser cases to permit casy monnting cither hovizontitly o
vertically, The units are fully protected against moistine and corrosion,

6-METER TRANSCEIVER
Lafayette Radio Electronics Corporation has added a deluve G-meter

3 transceiver to ity amateur vadio equipment line as the Maodel HE-45.

Designed  {or cither
fined station o1 abile
use, the Modet HE-15
features a superhetero-
dvine  receiver  section
that  cmploss an rd.
stage  with  front-pancl
peaking  comiol and
two id. stages for |
mv. sensitivity with 35
db image rejedtion.

The transmitter sec-
tion wtilizes a 6UB os-
cillator and bulfery-
maultiplicr. driving a 2EX6 final with a plate input of approximately 12
walls o AN

I e namseciver is honsed in a metal cabinet measuring 127 x 57 x 8ba”
and comes complete with pusheto-talk ceramic microphone, anystal for
50.12 mec., detachable mounting bracket, and all power cables.

SSB CONVERTER KIT

35 Manson Laboratories, Incorporated has announced the availability

ol a new singlesideband  modification kit which quickly converts
_ comventional rf. receivers for SSB reception.
The maoditication kit upgiades a variety ol lvigh-
Irequency receivers, making them SSB svstems
that can be tuned to any desived opaating fre-
gueney, well within voice tolerance,  without
fine tuning or pilot crrier lock-in.

At present, modiication Kits ave available for
the Hammarlund SP-GO0, [lallicrafters  Model
SX-116, and Government Model R-390A veceiv-
crs. Kits {or other receivers will be marketed in
the near future, according 10 word received from
the company,

MANUFACTURERS’ LITERATURE

SILICON RECTIFIER DATA
3 Fansteel Metallurgical Corp’s Rectifier-Capaditor Division is oflering
a H-page, two-color crtalogue describing its standard line ol silicon
power redtihers and rectifier stacks.

(Continued on peye 118)
February, 1962

RCARI2L, and RCA-8122, the tnbes are rated for continuons

- .
-m- -R:Dlo COMPANY

m= -

ASHE : . )
WAL;:‘;ine Street, St Lovis, Ml!!OUI'.I B
- Wake me yp! | am interested in. - -
Oh— &=

v i
ywhot is the Ashe Surprise CI“OWOI‘\CO on
at b

Nome.———

= Stote——
Zone ved Butletin

Reconditioned By

Address. -

City —

(] Send
Sen

4 New Catalo9

Want to lay awake at
night? That’s what happens to the people
who write for our trade in quote before they are ready to go.
Don't let our quotes disturb your sleep! Don’t clip the coupon
unless you can stand the best trade in offer in the business.

{Quotes confined to gear made since 1945)
PLEASANT DREAMS! Anxious? Call us at CH 1-1125
LTER ASHE RADID CO.

11256B Pine St., Dept.R-2-62,St. Louls 1, Missouri

RADIO PARTS STORES
& HI-FI SALONS!

Hundreds of dealers across the nation profit by
selling ELEcTRONICS WORLD each month to their cus-
tomers. Are you one of them? ELecTrRoNICS WORLD
helps build store traffic . . . keeps customers coming
back month after month for the merchandise you
sell—and, best of all, you earn a neat profit on each
copy sold—No Risk INvoLvED.

So get details on selling ELEcTroNIcS WoORLD, the
world’s largest selling technical electronics maga-
zine. Or, order your copies now. Just use the handy
coupon,

|_Retail Sales Department
Electronics World
One Park Avenue

Att: Jerry Schneider :

: New York 16, New York I
| J send me....... ...copies of ELECTRONICS WORLD for resale in |
| my store each month. No risk involved on my part. |
I Send me details on selling ELECTRONICS WORLD in my store. |
| [
: STORE NAME :
| ADDRESS 1
| |
] CITY ZONE STATE. |
I SIGNATURE l
Ew 262 |
]
115
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LORAN APN-4 i T TN WEGETR/ER: ARC-3
FINE QUALITY . o S
i ) NAVIGATIONAL EQUIPMENT e TEW, m e m on 95| () RECEIVER!
Determnme cxact ReoRraphlc position of your baat or BRAND NEW . .. . $22.50 |- complete
P 7 .i- ndllt.‘nlor and recelver complete with all tubes l)u-lcn.-m%ex. plpu‘s bultlthon ork cnnllnl{olrl‘s with Al
and ¢ uning. omplete W Ped T elel
TNDICATOR 10-68/APN-a. and RECEIVER $40 §( and ten tubes: B-6ACT, 1.8J5. 2.128G7; ULRat A
n 9B/ /APN-4. compPlele with tuhes. Exc. Used 1-6F18, 1-6V6. 2.85LT. lee NEW
Acceiver-indicator o above. nRAND nNEw $88.50 EXTRA SET OF 1O TUBES FOR ABOVE ed o
TNVERTER FOWER ISlI’l'll_’PL'V Tor l.nr.‘;_g e by Felloee brand new In original boxesx . . . .$3.95 ——— f{,{,‘"' SR ae) R o e e
“i'jonecr Div . M TIUT: FT.237 MOUNTING BASE 1 < >
113V AC @ 10.3 Amp Cycios. Compiate with ana BC-G03 Nimitter. Brand Newo oo ve'T - $5.95 Shannels [28-vout °° g"*e' input. Tubes: 1.3002,
la conhecting piuzs BRAND NEW <o, Complete, with i TRk i =Ll M LLVZNG"
5t 12 or 24V Dymamotr for Abose. 2.025N7. 1-035L7. 1-1246
;E«:::“m‘:::;‘etﬂl’orr I;A:,wer Supply, lee New. l‘ U o Exe. Used $4.25 . . Brand New 55 50
We carry 3 compieis ine of spare parts tor abose. aoen3; Em Recerver. fl=to TRy e, $33.33 ARC-3 TRANSM|TTER
L Complete with 1l tubes, Like New = - Companlion unit for above. tunes 100 to 1568 MC on

5 - 8 pn- -selected channels. 9 tubes, erystal con-
PW 4-Sectlon Antenna for BC-603. 663 Rﬂ:""‘" Com- ol
te trolled.” provides tone and volee modulation. 28y
— F AN / blete with mounting bage. BRAND NEwW — DC Power input. Complete willh a

» BC-604 TRANSMITTER—_Companion unll tor BC-BD:! 2, B . $ 95
oscu_LOSCOPE Revr above. With all tubes, BRAND N§ ;"ab:‘ i;’ev?fu-! Yl 1'.!S||1. 1 6:;!,; 16
4:sectlon antenna for BC-604. 683 rransmlners. AL A CIIE LR {ante L R cxalt 2220,
f mplete with mounting bhase. BRAND NKW..$4.95 = el i
Easily converted for use on We carry a complete line of Spare parts for above.

radio-TV service bench.

SPECIAL! BC-603 FM RCVR CONVERTED
LIKE NEW! Supplied with
3 pp FOR ANY FREQ.—30 TO 50 MC. R77/ARC-3 RECEIVER
Scope. type I$]4 5[]' BRAND NEW! Checked out. perfeet woOrk
SCPIonly ... ] Ing condition. ready for aperation. qr;e.lry $3250 POWER SUPPLY
‘reeqr:n nc:;rde;.lrnd (helween 30:-50 Mc) '.‘7;’",”‘1" &“20‘\:' 30 (‘:-ell‘s. ,;c. P%’FIAUT::Q;O:" d.e.
e e e e SMa & ac Al ampza. Includes trafsformer.
LORAN R-65/APN-9 RECEIVER OWER SUPPLY FOR BCE03, 683 choke. capacitor. 5Y3GT tube. punched chassis. ni
| GBS 15 On-Of parts.  wiring dlagram. §Size Bl2x8lexlig”. Snng.
& INDICATOR CvRt CHANGE w-rnr‘u Provides 230 Wi, 13 b $15 00
voe @ 80 Ma_ 2ovie @ 2 Amps .. ..$10.25 Complete kit —_— . 5 b
llr{l::ﬂlnp;hllﬂ;n""g*M:;t?ljc{nl' ?zel:"l' Complote 240-page  Vechmical Manu.\l fer BC.603. Wired L v mae L 4 - $19.95
~ from known smitters  Accurnie to —— i : ; S3Js e —
within 1 % of disiance. Comptete
Vatue''21200.00. our price .. .. $79.50 gcf“ng :"’ETERPHUNE AMPLIFIER for above. AN/ART-13 100-WATT XMTR
Urert. less tubes. crystal o vi but with 3BPL R W s aabmEER et h s L B Each 0
C.R. tuhe ot e e $29.50 185 11 CHANNELS
INVERTER POWER SUPPLY, INI'UT: 24 V DC. QUT. 3
e O N S T PCia550 SCR-522 2-METER RIG! 200-1500 Ke
12-volt Inverter Power Supply, I.Iln- l\ew .. PULRL Territic buy! VHF Transmitter-receiver. 100-156 mc, 2 to 181 Me
Shotk Mount for anove. $2.95 4 channels. Xtal-controlled. Amplitude modulated
Circult diagram and eonnecttnit piugs avallable voilce. They're going last! Excellent condition.
we carry a cemplete line of spare parts for above. SCR-522 Transmitter-Recelver, complete with all 18 s
tubes, top rack and metal case. 829 50
E MBINATION. Like new .. ........ exc.
BC-433 RADIO COMPASS RECEIVER < — v usea
200 to 1750 Kc in 3 bands, 28 V DC ‘__—gprrmr
power supply required. Complete with $21.50 UN'VERSAL POWER U LY Complete with Tubes
15 tubes. BRAND NE o s 5
. T o I B T n e o e o — All Cotntna I‘Id Xmitters and amous Collins Autoluhe Afreraft Transmitter, AM
ASB-5 'SCOPE lNchATOR z:":“;‘ﬁ re‘:|u1 |1 o CW. MCW. Quick change te any ©Of len Presel chan-
A INPUT: 17V nm cycles AC. nels or manual tuning.  Speech amplitler rnnper uses
BRAND NEW, includ. OUTPUT: 430V DC @ 150 Ma. carpon or maguetle mike m;:my stable. highly ae-
ing all tubes. torether ol 24V DC @ 2 Amps. i ¥ f_ur:m.; VFO num in al 'q,:ommlled cnlihr‘uor
K 1 1I I. uming top * » Bl
_vlr“o':eh gg;:m|§c:s';§ ‘II:;TH‘I\ corlnolao‘:p‘:;‘l 1: re:nl‘* 511!‘5?) 'IIO‘I'" Inm buy at our low price! Orig. cost
in l;lavy A;rcra” ’;‘;’:::":::" =ood-look ;"2;"5'0 AN/ART.13 XMTR as above, Like New .. $69.50
RADAR equlpment L 0:16 Low Frea. O | tor ART-13 7.95
Easily converted for ERICED AT P 23V D‘;:\v.\m:)l;n' for ;:; 3' - u.qs
Same as above less mete
e We carry A complete ||ﬁ! D' 5“3"! ﬂﬂﬂ! for RhDV
ATTENTION: IMPORTERS-EXPORTERS I SCR.274 COMMAND EQUIPMENT
of ELECTRONIC EQUIPMENT | ALL COMPLETE WITH TusEs Like |
We specialize in the export of eleclroﬂlc equipment, ] 3 i ... .%12.95 14.95 l
Pa'ns an:!I Elecl‘ronlc 'l"’ubesI at ' Tdnrs\ialllv:s: I 54 Recelver 3.[1 M.; - e ) 10.45 13.;2 |
- 2| prices. a pacsink and sh nnms: s made rectly BC-455 It + .50 130
1-VR150: Complete with lulu‘s. braml new’ from gur own warchowses In NYC, to give you sub- Mnrln: “ee::'::'r |500 :moo KC Brnmﬂ New, .$16.95
APN-1 exe. Used R ] 36. 4 stantlal savings in handilng costs! Your inuuirles in- l '
vited. 110 Volt AC Power Supply Kit, for aii 274-N anu
pmen e | | ANC.5 Receivers. Complete with metal $1.95 |
. N i e - f i o ar N Ihed “ested. ready (o obératé. . .$11.50 |
T8 * "'”P O et oy Tt o e ey O T -
on 6 ehannels! Like new. $12.95 MOBILE-MARINE DYNAMOTOR § BT e m e B R and ARC-5 I
Model DM3S RECEIVERS., Fhis - . BC-434 and 490
BC-906 FREQ. METER—SPECIAL prlierE_Ohily. B
input 12V DC. Output: { { | |
Cavity type. to 235 Mec. DC @ 225 Ma, for p BC-457 TRANSMITTER-4-5.3 Mc. cumplele
BRAND y\lgjgwmcsomp]cm o talk  Intermlittent | with all tules ang erystal. BRAND NEW $9.75 |
Shpsz. wt. 14 Ibs. BC-458 TRANSMITTER—-5.3 to 7 Me, Complete with
antenna. Manual and originai OUR LOW PRICE Z | all tutes ,..,d crystal. |
calibratiom charts insluded. BRAND NEW k] ‘ BRANIE NEW 15
OUR LOW $~|° 88 I T19 YRANSMI‘I"EH 2y m.c. complete with $9 95 l
PRICE. .. .. ... - OTHER DYNAMOTOR VALUES: Excclient BRAND Ailaupes and coymcal [Bxa- Used S * Waw sias I
L 2 ZBIM;“'U-\ 2%Igeu' AUsczd s l wer r.ﬁouulaézrs, GHE ""‘3';\ LABLE FOR Aao»fl.9 35 i
BC-221 FREQUENCY METER L1052 e R 5 . S -05 s ..4:45 k. BELRACCESS0H LABLE_LOR ABOVE .
SPECIAL BUY! This excellent frequency DM-33A 28V S5A S75V .16A
standard is cautpped with orlginal cal- 28V 7A 540V .25A 1,95 3.75 V
L I B LT o c',-;ls‘g;'fc:‘?cmk DM-34D 12V 24 220v .080A 4.15 5.50 FAMOUS BC 645 TRAN (E ER
poinis In Al ranges. Excel, Used with DM-S34 28V 1.44 220V .080A_3.75 _ 5.45 15 Tubes 435 to 500 MG
T inal Calhemt o) Book® &rystal, and DM.64A 12V 5.1A 275v.150A"  7.95 unes o
i tanles <51 NEW! e St E Can b odified for Z.w
Unmodulated 571 50 Modulated . ...$99.50 PE-73C 28V 20A 1000V .350A B.95 14.95 S mmunitation, | voles  or
RATEY ariginal power asupply made for ot PE-86 28V 1.25A 250V .050A 2.75 3.85 rode, on bam band 320-450
For uso with nc.zm Wired nmr $18 95 me. cltizens radlo 460-470
tested Passesaasre v g Nkttt | me- “"““,“;,‘gv.".'}::":x;gg:
_- 0 ek Y
BC-638A FREQUENCY METER 100-156 Mc. Xtal con- . N MICR o ':,H o: ?‘4‘ ES EXC.  BRAND Tiben (tibes - alone. worth
trotled. Rack mountmg For 110V AC operation. Less iy -Garbon) Thhd Mike. ... $4.45 ....36.9% Tops g gnle Pried 3=
crystals. BRAND NEW ..................... $29.50 B rEs.as Type Carbon Hand Mike ars gre. 2055 and 1o WE LN
[] HEA D P HONES Excellent BRANO [ A e, lirand mgw u%—('}?ls wiih tubes. Jess power
TS-16,/APN TEST SET ﬂ"s‘"' = h?e",[‘n\.on 52“! SNAE:VQ aupply ih mclnr} carton.
For allgning and_ calibration of @ igch Impedance ...... S. - Shippingz welgnt 25 Ibs. SPECIAL!
ratlo’ altimeters. May be uxed 16 lH5-33. Low Impedance . 2.69. . 4459l PE. ':l;l"c D:“mm" ls 24V input.
check cullbration of count or cir- HS-30 mp. (teutherme. 90 1.65 T e s L ney
cults_and modulator sweep freq. | P n Imp. (2 795 CLLE Ansedny Agecrbly
and bandwidin of transmitter. TELEPHONICS 600 onm uw Impedance TRAD. A 3=
Audig.oxciliator = range: l SETS. > NE A +3.25 I ontrol  Box i B
7250 cveles. 13714 V.DC mpm. §b3caA iCordly :‘mnmpl...g Plur and JK26 Jaek -39 e lM_!i TECIAL PDACKAGE dOFIFER- res
Complele with (ubes, connecting eables, Rl e CUsion R0 aho VoS PRINC g ¥ gy k r 4 am g
Instruction summary. BRAND NEW 30 $| S G BN ED IS Bh B BR BD G BB B am G 68 | sbove. COMPLETE, BRI\ND NEW 329 50
While Stocks IBst. ..o ieciiincaiaans )
ANRRRTE RAUID COMPASS EQUIPMENT 2 VOLT BATTERY "PACKAGE" —_—
/ 1-2 Hr. Wil rd Storag
Lru:nl:, th;lb,,t nc dlru:ll:on findling  s¥stem B-ll!ig};y l'\::{)d;lr "0" orldesz 75 lIMITED QUANTITY SPE(IALS'
grequency: || G0 in 4 bands. R . BC.312 MOBILE RECEIVER 6 bands. Ke to 18
2073"BEY Power input. LikE REW- $79.50 2ol Frons synchronous Plusrin oo Me. With Tuncs and 13 V Dynameisr: Like New $72.50
I—Qllnf'l Bottle Elec(mlyle uor 2 ne 314 RECEIVER 150.1500 Kc Continuoux Tuling.
A i KD NE ; LhEw. . 1.45 -band, for t1_V DC operation. Like Ne $59.50
W
'I's ‘IUUAP 'SCUPE Combination Brice . ~ $5.45 8;:42 RECE[VER 1.3 to 18 Mc. AC o.nl}.'.. Excelient
WILLARD 6-VOLT MIDGEY BC.348 SUPERHET RECEIVER 200 to 500 Kc and 1.5
- to 1R00 M voic Tone, CW, Self. eonulnea (dyna.
(WORTH $750) $2950 STORAGE BATTERY Hotor for 51y BE. Like New 47850
OUR LOW PRICE 3_Amp. lour BRAND NEW. 35y° x ARW.26 RADIG REMOTE CONTROL RECE{VER 40 io
. 137167 x 23%". Uses Standapd Electro. 73 Me carrier freq. Battery operate, Less  Batts
Can be used with linear swecp gl 0, 7.0 o
or iencral purpose test scape L€ j v $2.95 Includes tubes; 8002, Bubi. 7-3Q 1. Brand New $9.95
Cadles included. Alxo used wit AN/APT-S AIRBORNE RADAR SET, with tubeg. Like
circylar sweep as precision range Plo:u‘ l‘l‘\cluﬁc zzfﬁ D;So"r: w.”n o::uu—-aaln nce .0 New . . $49.50
a or emittance in u e anglln harges o 11 5' ; 8
CatitSton I Sey c?;‘;'"'d 147 Under £5.00. All shipments F.0.8, Our Warehouse, N.¥. e fe'fn:“g;znexﬁ:{",:f;‘::!}"'fm T,!;‘,"‘fg.'g’:'“,.."‘,n'"\‘m.i’,’.,
deep. For 110 V 80 to 1200 All Merchandese subject to Prior Sale and Price €hange. o fremiad to aane e, “Ua channcls (1 preset).
;:‘zc‘:‘l'es v:‘l(l:h F;’l‘l E{]ul‘.::-l‘ u:z:g..u_”::s Operating rnsm- 1.% mlles, Uses dry battery b, %olr
‘ér"’i":; :‘2“wc R. Tuhe W G & G RAD'O SUPPLY co- piete. Like X Ieas hatt. . ..... .Each B88.50
AN z
Telephone: CO 7-4605 TG.34a KEYER. vxe. usod. like few $21.50
SCR-625 MINE DETECTOR 5‘l'll-'\"ll Orde; 75 7R7M:ll salp; Tape fa- anove, each %1.85. Set of 13. P.U.K
esey S5t, - eonord St.
Complete portable outfit in orlzlnm
S S ot 2T s e 92 1450 LA 6 R T G AR LTS SCHEMATIC DIAGRAMS 5"mosi.ci'enis™ 65¢
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ELECTRONICS MARKET PLACE

RATE: 60¢ per word. Minimum 10 words. Apri! issue closes February 1st. Send order and remittance to: ELECTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y.

ELECTRONICS
ENGINEERING
AND INSTRUCTION

USED Correspondence Courses and Books sold and
rented. Money back guafantee. Catalog Free. (Courses
Bought.j Lee Mountain, Pisgah, Alabama.

"EARN $150 weekly Mechanical, Electronlc Drafting.
Send $2 first lesson, $25 complete home study course.
fr’RlEi_?, INC., 23-09 169 Street, Whitestone 57, New
ork.”’

ELECTRONICS! Associate degree—29 months. Techni-
cians, fleld engineers, specialists in communications,
missiies, computers, radar, automation. Start February,
September. Valparaiso Technical Institute, Dept. N,
Valparalso, Indiana.

FOR SALE

TV Tuners—Rebullt or Exchanged $9.95 complete—
alt 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 Sensibly Low Prices. New, Guaranteed, 1st Qual-
ity, Top Name Brands Only. Write For Free Catalog
or Call Walker 5-7000, Barry Electronics Corp., 512
Broadway, New York 12N, N. Y.

DIAGRAMS for repairing radios $1.00. Television $2.00.
Give make, model. Diagram Service, Box 672-E, Hart-
ford 1, Conn.

GOVERNMENT Surptus Receivers, Transmitters, Snoop-
erscopes. Parabolic Reflectors, Picture Catalog 10¢.
Meshna. Malden 48. Mass,

GOVERNMENT Sells Surplus: Electronics; Oscillo-
scopes; Transceivers; Test Equipment; Radar; Scnar;
walkie-Talkie; Boats: Jeeps; Alrcrafts: Misc.—Send
for “U.S. Depot Directory & Procedures”—$1.00—
Brody, Box 425(RT), Nanuét, New York

PROFESSIONAL Electronic Projects —Qrgans, Timers,
Computers, (ndustrial, etc.—$1 up. List Free. Parks,
Box 1665, Lake City, Seattle 55, Wash.

BEFORE You Buy Receiving Tubes or Hi-Fi Components
send now for your giant Free Zalytron current catalog-
featuring natlonally known Zaiytron First Quallty TV-
Radio Tubes, Hi-Fi Stereo Systems, Kits. Parts etc.
All priced to Save You Plenty  Why Pay More? 2alytron
Tube Corp., 220 W. 42nd St., NYC.

CITIZENS Band High Gain-Low Noise preamplifier,
Cascode Nuvistor circuit boosts receivers in Heath
GWI10, Knight €-27, Globe 100 & 200, Browning R2700.
etc. Extends range up to 50% furthes. Full details
sent for dime. Raydar, Box 363-E, Farmington, Conn.

PRECISION Resistors, carbon-deposit. Guaranleed 19
accuracy. Millions in stock. 2-watt, 8¢. l-watt, 12¢.
2-watt, 15¢. Leading manufacturer. Rock Distributing
Co.. 902 Corwin Rd., Rochester 10, N.Y.

SAVE dollars on radio, Tv-tubes, parts at less than
manufacturer's cost. 100% guaranteed! No rebrands
pulls. Request Bargain Bulletin. United Radio, 1000-W
Newark, N.J.

PRINTED CIRCUITS, free catalog lists hundreds of cir-
cuits. Cloud "9 Engineering, Brookdale, California.

TUBES, 60-10 off. 1st quality. Brand new and guaran-
:‘eﬁd. Top name brands. Edison Tubes Co., Menlo Park

SCHEMATIC Diagrams, Exact Replacement Parts Orders:
Japanese transistor or tube radios, recorders, trans-
ceivers, electronics equipment. Give model and manu-
facturer, $1. Techservices, CPQ 849, Tokyo, Japan.
SCHEMATICS for repairing TV $1,50, radio, 75¢. Give
make, model. Schematics Unlimited, P.0. Box &5-E.
Flushing 64, New York.

SEND dime for illustrated catalog. Steller, 624 Drom.
wood, McMinnville, Oregon.

JUST Out! New 324-page, illustrated Catalog oftering
savings up to 50% on over 100,000 auto parts and
accessories, everything to renew, rebuild, renovate
‘2831 Model ‘A" Fords. Al' Makes (1920 to 1962
models). trucks, foreign and sports cars. Hollywood
accessories, custom styling, Hi-Speed Equipment. Send
25¢ for postage, packing—refundable on first order.
Whitney, 1919 TT.2, Archer, Chicago 16, 1Nl
TELEVISION Sweep Generator UHF Philco Model G8002
$89.50. New Beacon Electronics, 1226 S. 26th St.
Phoenix, Arizena.

TV Shop Blllboards. Key circuit symbols, resistor, wir-
ing codes, helpful time-saving hints, 10 2/3/4x6Va
wall-mounting billboards, assorted colors. $1.00. Mil-
lett, 5208 Longton, Cleveland 24, Chio.

WALKIE.Talkie radiophones from $24.98. Free Iitera-
ture. Vanguard Labs. 190-48 99 Ave., Hollis 23, N.Y.

ELECTRIC meters. Picture catalog 10¢. Steller, 624
Drumweed, McMinnvitle, Oregon.

February, 1962

SUPERSENSITIVE Directional microphone picks up a
whisper al great distances. Used by investigators to
record faint sounds without being detected. Easily
constructed for about $7. Step by slep plans, $1.95.
Dee Company, Box 7263-D, Houston 18, Texas.
CONVERT :ny television to sensitive big-screen oscil-
loscope. Qnly minor changes necessary. Plans $1.95.
Relco, Box 10563-A, Houston 18, Texas.

WANTED

QUICKSILYER, Platinum, Silver, Gold. Ores Analyzed.
Free Circular. Mercury Terminal, Norwood, Massa-
chusetts.

CASH Paid! Sell your surplus electronic tubes. Want
unused, Clean radio 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 preflx. Alsc want
commerclal Ham Receivers and Transmitters. For a
Fair Deal write: Barry Electronics Corp., 512 Broad-
viay, New York 12, N. Y. (Walker 5-7000).

INVENTIONS Wanted for immediate promotion! Pat-
ented, unpatented. Outright cash; royalties! Casco,
Dept. BB Mlitls Building, Washington 6, D.C.
TRIGGER-—V/91V) We Buy Shcrtwave Equipment For
Cash. 7361 W. North, River Forest, 1ll. Phone PR
1-8616. Chicago TU-9-6429.

WANTED; Tubes, Diodes, Transistors, any quantity, all
types, also, Military, Commercial Lab-Grade Test Equip-
ment, Components, PRC, GRD Equipment, Aircraft
Equipment by Collins. Top Prices. Write detalls, Bob
Sanett, WGREX, V & H Radio & Electronics, 2053 Venice
Blvd., Los £ngeies 6, Calilfornia.

TAFP)X AND RECORDERS

TAPE Recorders, HI-FI Components. Sleep Learning
Equipment, -apes. Unusual Values. Free Catalog. Dress-
ner, 1523 EW Jericho Turnpike, New Hyde Park, N.Y.
RENT Sterec Tapes-—over 2,000 Bifferent—all major
labels—free catalog. Sterec-Parti, 811.G, Centinela
Ave.. Inglewoed 3. California. o

CON'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. Easy t me payment plan, 10% down—up to 24
mos. to pay. Hi-Fidelity Center, 220NC E. 23 St., New
York 10, N . o -
SELF-Hypnos:s. New concept teaches you quickly by
tape or LP-record. Free literature. McKinley Publishers,
Dept. T6. Boc< 3038. San Bernardino, California. .

4-TR Sterec Tapes—we buy, sell, rent and trade' Free
Catalog list ng bargain closeouts. Columbia, 9651
Foxbury Way, Rivera, California.

SAVE 30% Siereo music on tape. Free bargain catalog,
blank tape/recorders/norelce speakers. Saxitone, 1776
Cotumbia Road, Washington. 0.C

HIGH-FIDELITY

PROMPT Delizery, We will Not Be Undersold. Ampli-
fiers, Tape Fecorders, Tuners, Etc. No Catalogs, Air
Mail Quotes. Compare. L. M. Brown Sales Corp., Dept.
W 239 E. 24 8t N. Y. IO, N. Y. B
DISGUSTED ‘with 'HI"" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Reguirements. Write.
Key Electronics, 120 Liberty St., New York 6, N. Y.
Cloverdale 8-4288. .
RECORDERS, Components! Free wholesale catalogue!
Carston, 125-3, East 88, N.Y.C. 28. .
PRICES? The Best! Factory-sealed Hi-FI Components®
Yes! Send for free catalog. Audion, Roslyn, N.Y.

COVERNMENT
SURPLUS

JEEPS $278, sirplanes $159, Boats $7.88, generators
$2.68, typewr ters $8.79, are typical government sur-
plus sale prices. Buy 10,001 items wholesale, direct.
Full details. 627 locations, procedure, only $1.00. Sur-
plus, Box 789.C9Z, York, Penna.

PATENTS

PATENT Searcies, $6.00. For free !Invention Record,
and ‘‘Information Inventor's Need,”' Write: Miss Hey-
ward. 1029 Verment Avenue, N.W._ Washington 5, D.C.
WRITE Martin Lincoin, Etectronics World, 1 Park Ave-
nue. New York 16, N.Y. for information on how tg place
a classified ad in this section.
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SHOPPING GUIDE
CLASSIFIED

A HANDY GUIDE TO PROOUCTS, NOT NECGESSARILY
ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

PHOTOGRAPHY-FILM,
EQUIPMENT, SERVICES

SCIENCE Bargains——Request Free Giant Catalog *‘CJ)”

144 pages—Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.

Catalog Ilsting bargain closeouts. Columbia,
Foxbury Way, Rivera, California.

9651

STAMPS AND COINS

GIGANTIC Collection Free! Includes triangles, early
United States animals, commemoratives, British Colo-
nies, high value pictorials, etc. Complete collection
plus big illustrated magazine all free. Send 5¢ for
postage. Gray Stamp Company, Dept. 22, Toronto,
Canada.

HELP WANTED

HIGH Paying Jobs in Foreign Lands' Send $2.00 for
complete scoop! Foreign Opportunities, Box 172, Co-
lumbus 16, Ohio.

EARN Extra money S_EIHng adv_ertisinb bock matches.
Free Samples furmished. Matchcorp, Dept. MD-12,
Chicagoe 32, 1

INSTRUCTORS in Electronics. Well versed in alf phases.
Minimum of Years Technical Training. Previous
Teaching Experience desirable. Detroit, Michigan Area.
Write to Box 576 Electronics World, One Park Avenue,
New York 16, New York.

EDUCATIONAL
OPPORTUNITIES

LEARN While Asleep, hypnotize with your recorder,
phonograph. Astonishing details, sensallonal catalog
free! Sleep-Learning Association, Box 24-20, Olympia,
Washingten.

BUSINESS
OPPORTUNITIES

SECOND Income From 0il Can End Your Toil! Free
Book and Oilfield Maps! National Petroleum, Pan-
American Bank Building—PP, Miami 32, Florida.

FREE Book ‘990 Successful, Littie-Known Businesses,”
work home! Plymouth-455R, Brookiyn 4, New York.

MAKE $25.550 Week, clipping newspaper items for
publishers. Some clippings worth $5.00 each. Par-
ticulars free. National, 81-DG, Knickerbocker Station,
New York.

| Made $40,000.00 Year by Mail Order! Helped others
make money! Start with $10.00—Free Proof. Torrey,
Box 3566-N, Oktahoma City 6, Oklahoma.

MAILMAN Brings Us $150 Daily. Operate Home Mail
Order Business. Write Publicity, Box 7272E, Kalamazoo,
Michigan.

MISCELLANEOUS

PRINTING Presses, Type, Supplies.
bough Service, Mechanicsburg, Pa.

WRITERS!-—Free list of top-notch USA markets for
short stories, articles, books and plays. Write for your
free copy today! Literary Agent Mead, 915 Broadway,
N.Y. 10

FREE “Do-It-Yourself” Leathercraft _Catalog. Tandy
Leather Company, Box 791—A43, Fort Worth, Texas.

2700 nNovelties, Tricks, jokes, science,_ haobbies,
World's biggest gadget catalog 10¢. Johnson-Smith,
D-528, Detroit 7.

OVER 245,000 buyers and sellers will read your ad
when placed in this space. It costs only 60¢ per word;
minimum ¢f 10 words including your name and address.
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The catalogne is a composite of 12 individuoat
data bulletins desceribing eight basic siticon power
rectifiers and their correspomding rectifier stack
assemblies. Complete elecrricat data, chavacter-
istic curves, amnd dimemionat diagrams aie in-
chuded.

SHORT-FORM CATALOGUE
37 Borg Equipment Division has available a

short-form catalogue which provides pe
nent information on its line of " Micropot™ pre-
cision and wimming pots, “Microdial® precision
potentiometer controbs, and sub-fractional horse.
power motors, Each unit is pictured amd the spees
are presented in tabutar fon for fast and accu-
rate usc,

INDUSTRIAL ELECTRONICS COMPONENTS

Amphenal Distributor Division is now of-
38 fering copies of a 22-page catalogue cove
ity line of clectronic components for induserial
applications,

Tucluded in this new publication ave details
ot connectors. miniature  AN-tvpe  connectors,
“SMinni-ET connectors, MS/AN unies, .o
nectors. ribbon connectors, as welt as rack ael
pancl umits, coaxial cable, and misceltancous clec-
tronic components. ‘Fhe publication has been
designated 1EC-4,

ENERGY DISCHARGE CAPACITORS
wgamo Electric Company has issued a 12-

page bulletin which discusses the chectrical
and mechanical design aviteria on energy dis-
charge capacitors, which it is offering as a scrv-
ice (o the industry.

Typicat applicitions of these capacitors include
impulse generators, hyvpersonic wind  tunncls,
laser experiments, and in propulsion and plasma
reseavch, “The bulletin is designated TSC-208.

COMPONENT END-SEALING
Epoxy Products Division, Joseph Waldman
4 and Sous is now offering an informative bul-
letin telling how 1o end-seal electronic compo-
nents for enviromnental protection
A\ step-hystep description of cnd-sealing s
given, inchuding peller compuosition, selection of
a sleeve material, and important design consider-
ations.

WELDING CHECK CHART
Ravtheon's Commercial Appmatus &  Sys-
4 tems Division has issued a handy chart cov-
ering the “do's and don’t’s” for predision weld-
ing,

Printed on heavy card stock for posting at
work stiations, the two.color chait describes aud
illusoates 14 major tips for beder welding. espe-
ciallv. where precise, highle veliable welds ave
required. On the veverse side is a cheek list for
corvecting unsatisfactory welds, instructions for
solving specific welding  problems, and a de-
seription of the firm's complete line of resistance
welding equipment.

“COMPACTRON" DEVICES
42 General Eledtric Company has published a
new bulletin (FTD-2731) which canies in-
formation on 35 types of "Compactron™ devices
which are now available as engineering samples
for designers of radio, television. and other equip-
ment, in lieu of conventional tubes or transistors.
Manulacwuring savings. reliability, life expect-
ancy. power, sensitivitv, and  tvpical circuitry
cwploving these 12-pin multi-function  devices
are discussed.

PROCUREMENT GUIDE
43 Lafayette Industrial Electronics Division has

sicd 2 32-page  electronic  procurement
guide and directory which is designed to assist
purchasing agents in the govermuent. research,
industrial. militivy, educational, and broadeast-
ing categorices,

In addition to providing an alphabetized tisting
of off-theshelfl  items, the publication carries
selected listings for connercial and military ap-
plications. an interpretation of M. spec nnn-
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bers. ancd a section on tables, charts, formulas,
and terminology most olten needed by procure-

men.,
44 Weston Instruments Division has published
a t-page bulletin (No. 02:106) covering its
UMag Trak™ meterv relay Maodel 1073,
Instaltation data, dimemsions. and details of
camponents are provided, Applications listed in-
chude wse in switehing lor antomatic contral
cquipment, independent “on-ofl” contvollers, and
alarms for any preselected value.

METER RELAYS

CONCISE BATTERY CATALOGUE
45 P. R. Mallory & Co. Inc. has issued a four-

page folder which offers in concise form
complete detiils on its entire line of batteries.
Presented in tabulav form, the publication in-
cludes mercury cells. manganese alkaline Dbat-
tevies, zinc-carbon wnits, as well oas a handv
battery replacement aoss reference chart, Ontline
hawings of the vavious battery tvpes ave in-
cluded 1o further aid identification,

RADIO-INTERFERENCE FILTERS
Genistren, Incorporated has prepared an
46 claborate 32-page publication describing in
detait its complete line of standard vadio-inter-
fevenee filters.

All of the more than 300 filters 1n the line
are listed with importnt technical data, nseful
applications inf 1wion. and an outline of the
company’s facilities for providing custem applica
tion engineering and svstems engineering services,

TAPE-MACHINE BUYING GUIDE

North American Phitips Co., Inc. has issued
47 a four-color, 8-page catalogue which conmins
photographs and detailed specs on lowr "Norelco™
tape recorders, Abo included is a unigue buyer’s
guide and condensed applications chart tor all
four of the recorders. The catalogue also shows
and deseribes in detail the full line of high-
fidelity loudspeaken offered by the manufacturer.

RELAY CATALOGUE
Pouter & Brumfield Division has just issued
4 an B-page catatogue which deseribes a new
series of mercurv-wetted  comact relays, desig-
nated the M sevies,

Design details, electrical and physical pevfornu-
ance characteristics are featured in the caralogue
along with formulas from which to calculate
contact operating characteristics.

SHIELDED-ROOM DESIGN
Ace Engincering and Madchine Co. is oflering
49 copies of a four-page rveprint of aun article.
“Shickded Rooms for  Electronic  Equipment™
which describes the techmigues and  mate
nsed 0 protect semsitive elecnionic equipment
from 1adio-frequency interference.

als

MICROWAVE COMPONENTS
50 Adrtron Division of Litton Industries has

published a 16-page rondensed catalogne of
microwave components and a description of e
velopment  and  production  facilities available
at the firm,

Iuctuded are photos and specifications of rep-
resentative ferrite deviees. tigid waveguide com
ponents,  rigid  and  Aexible  wateguides. and
solid-state materials and devices,

CORE WINDER SPECS

Telex/Lumen has issued o four-page buo-
5 chure providing complete dletails on its Model
1102 core winder (or manulacturing microminia-

ture and subminiature toroids,
The brochare is illustrated awd a chart pro-
vides information on core dimemsions and wire
gange sizes that can be bandled by the machine,

WHITE-NOISE DIODES
Solitron Devices, Inc. has issued a 16-page
5 manual which contains specifications. oper-
ating characteristics. and pertormance corves ol
the “Sounvister” white-noise dimle.
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Iicluded is a discussion of the theory and cof-
fects ol white noise, graph taces characteristics
of the fonr basic noise diode types, and two
classifving circuits, Specifications for nine difter-
ent types ave also given,

POWER SUPPLIES
5 Gates Elcctronic Co. is offering copies of a
new catatogue which covers the finn's basic
line of over 22 power supplies plus o line ol
selenimmn and  silicom  rectifiers, rectifier trans-
formers, chokes, and duralytic capacitors,
Full specifications and prices are shown lor
cach item.

VOLTMETER DATA

5 Trio Laboratories, Inc. announces publica-
tion of a six-page. two-color iltustrated bul-
letin introcdtucing three new volometers in its line.
Intormation preseited covers the design, per-
formance specifications, and applications of cach
device. Photographs of each instrument and cir-
cuit diagrams of tvpical applications are in
chuded, The units are especially designed for

strumentation-systemns  applications,

V.H.F. PREAMPS

Conummity Engincering  Corporation  has
55 just issucd a four-page. 1wo-color bulletin
which describes ity line of v.h.[f. ulira-low-noise
preamplifiers. The units are available for any
v.hf. channel from 2 through 13, The bulletin
gives general technicat specifications and descrip-
tions of three models, atong with fecd-box speci-
fications, ere.

ELECTRICAL TAPES
58 Johns-Manville has assembled a unique clec-

trical insulation sclection chart which it is
olfering to the industry, The chart, DB-70\, con-
tains actnal samples of 15 different "Dutch
Brand” insulating tapes. including paper, poly-
ester filin. glass cloth, acetate cloth, acetate film,
anl vimvt il insulations. backed with thermoset-
ting, thermoplastic, and pressure-sensitive adhe-
sives,

RECORD/TAPE CATALOGUE
Altied Radio Corporation is now ollering
57 copics of its new 1i-page “Discount Steren
Record and Tape Catalogue’” to aadiophiles.
The catalogue lists more than 1600 of the
latest stereo record releases, 300 mono recordings,
and some 800 four-track stereo tapes, The publi-
cation is subdlivided info musical categories and
lists classieal records and tapes alphabetically by
t(llll')().\'(‘l'\',

FPHOTO CREDITS

Page Credit
14 ... ..+«.....Pilot Radio Corporation

20 (top), 33 (left center). . ... ............
.........Radio Corporotion of America

20 (bottom) . ...... ... ... ... Sencore
717 acobopaocbeocosoopbana Varian Associates
32 (top) ........Bell Telephone Loboratories
32 (center left) ... .. Texas lnstruments Corp.
32 (centerright) ... ... ... ......... iTT
32 (bottam) . ............... Dage Division
33 (top) .. ia Minneapolis-Honeywell

33 (center right) .

. .Bulova Research and Development Labs,
33 (bottom) ...... ....Raytheon Company
43 (top) .........:........RCA Institutes

43 (center) ... i e e
......Capitol Radio Engineering institute

43 (bottom) Milwaukee School af Engineering
46, 47 ... .. ....ZLenith Radie Corporotion
49 .. ... v.-.....Eostman Kodok Compaony
50, 51 .......Philips Electronic Instruments
84 ..............Fisher Rodio Corporation
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1DN5 .55|__5Eu8 .80 | __ 6BS8 .90 BKE B3| 12808 51 12587 .92
163* 79|56 68| __6BUB .70 " 6L6  1.06 124U7 60| 12SF7 .69
1J3* 79| 518 81| __6BX7 1.02 6N7 98 128V6 .41 128H7 49
1K3* 79| _ 504 60| __6BYS 1.15 » 684 51 12491 75 128)7 67
1R5 62| __5U8 81 6BY6 54 6SATGT .76 128%4 67 125K1 .74
154 59| 5v3 90| _6BY8 66 6SG7GT .41 128X7 63 125L7 .80
155 51 5V6 56| 6826 .55 GSHIGT 49| 12aY7 1.44 125N7 67
174 58| 5x8 78| 6827 1.01 N 6S)7 .88 12827 .86 12807 .78
104 57| _5Y3 46| __68Z8  1.09 6SK7GT 74| 1284 63 1207 62
105 50| _ 6ABG  1.20 | __6C4 43 6SL7GT .80 128A7 .84 12v6 .53
1X28  B82)__6AB4 46| _ 6CBE .55 over 450 T es BSN7GT 65| _ 12806 .50 12w6 .69
PAF4  96|__ GAC7 96| 6CD6 1.42 §sa7 .73 12866 .53 1264 .38
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3BA6 .51 6AKS 95| _ 6CLE .79 EWE .71 12BR7 74| _ 18FX6* .53
3BCS .54 6ALS 47 6CM6 .64 BRAND NEW TUBES 6X4 .39 12Bv7 .78 18FY6™ .50
3BE6E 52| 6AMB  .78|_ _6CM7 66 1Y 6X56T 53| _ 12BY7 .77 19504 .83
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3826 55| 6AS6 .80 |_ G6CR6 51  Servicemen: 786 69| 12CR6 .54 | 21EX6 1.49
3cB6 54 GATG A3 60S6 .57 New Tube Types offered by Rad-Tel JEYEY 13 12CU5 .58 25AV5 83
T B L B
B 8|t % O st B B
G| b L e eenmonn s Bl SR
384 61|__6AWB 30| __6DBS .69 8BQ5 60 |_ 12006 1.04|  25CU6 1.11
3v4 58| _6AXA 66| 6DB6 51 8CG7 .62 |__ 12087 .79 |__25DN6 1.42
4BQ7  1.01 GAXS 74| GDE6E 58 i'! m 8CM7 68| 12DT5* .76|_ 25EH5 .55
25% 96 .gm 64 gncg .59 /GUARANTEED .BCP;T a7 ‘15077' ;g ngﬁ4 gg
: 1.10 | __6AX8* .92 |___6DK 59 ‘ 8CS7 .74 __12078* . wa
4CS6 61|  GBAG 50| GDNE 1.5 \ 8CX8 .93 |__120U7 1.01 32615 .55
gm% 55 .gBAB gzla gnngg 1.10 gg:p’ gé 12Dw8" .ag azu5 .go
5AMB 79| GBCS . . 53 ) , 12026 5 358 .60
5ANS 86 |__6BC7 94|  6DT8* .79 ocL8 79| 12605 69|__35C5 .51
5A05 52| 6BC8 97| GEAB .79 11CY7 75| _ 12666 54| 3516 57
5AS8* 86 |_ 6BD5 1.25|_ GEBS* .72 1204 60| _12EK6 56| .35W4 .42
5ATB .BO|__6BE6 55|  _GEB8 .94 12AB5 .55  12EL6 .50 |_ 3525 .60
5AV8 1.01|_ 6BF5 90| BEMS' .75 12AC6 .49 {_ 12EM6 79| _ 3GAM3* .36
58C8 79| BBF6 .44 | BEM7 - - 12AD6 57 |__ _12EN6 .78 _ S0B5 .60
SBES 83 |_ 6BG6 1.66 | 6EUB " y oY %5 43| 12626 53| s0c5 53
SBK? 82| _ 6BH6 65| _ GEW6 . IRAD TEL’S HI-FI IMPORTS ¢ 12ac7  sal 12,8 66|  soems 55
5807 .97 6BHB 87 BEYE" .75 IDesigned especially for Hi-Fi ond Stereo |—-12AF3 .73 12FA6 .79 50L6 61
RS AR A R
5068 76| 6BK7 85| 6G6H8 80 ]  ECC-8! 12417 1.18 I 12815 45| _12°,%8 85| 807 70
5C18 .76 | _6BL7 1.00| 6GKE* 79,  ECC82 - 12AL7 96 g—12AL8 95| 12606 1.06| 11723 .61
S5CMB8* 90 |__6BN4 .57 6GNB” :f_g;“ ;Zg’s" I;’; i
Popular New Tube Types Otffered by Rad-Tel* | E2-81 4CA4 80 1 Popular New Tube Types Offered by Rad-Tel”

TERMS: 25% deposit .must accompany all orders, balance COD. Orders under $5: add $1
handling charge plus postage. Orders over $5: plus postage. Approx. B tubgs per 1 Ib. Subject

@ RAD-TEL TUBE C0.

SS CHAMBERS ST.. NEWARK 5, NEW JERSEY

to prior sale. No COD's outside continental USA.
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Advertisers listed below with code numbers have additional information available on their products in the form of cotologues
and bulletins. To obtain more detailed data, simply circle the proper code number in the coupon below and mail

it to the address indicated. We will direct your inquiry to the manufacturer for processing.

CODE NO. ADVERTISER PAGE CODE NO. ADVERTISER PAGE  CODE NO. ADVERTISER PAGE
%8? ﬁﬂyagc; g]ecironics ..... o 53 %gg granﬂ;amTSclll%ol of Electronics . ... 8!71 155  Quietrole Company .............. 81
ied Radio........... , 91, 92, reenleeToolCo . ..... ... .....
102  Ashe Radio Co, Walter ........... 115 134  Grommes Div. of Precision .
103 Audion ......ieiiieiiiieienn.. 103 Electronics, Inc .............. 113 | 15 si:AAEi S{’-i'e," Poan0oUo0R: 5 (753
nstitutes, Inc ........... ]
. 157 R WElectronics ................. 109
10458 ",mgggg;g‘”""g Convrninnnn L} 135 Heath Company .............. 64,65 | 158  Rad-Tel Tube Co ................ 119
105  Benjamin Electronic Sound Corp ... A D U T Aot LR
106 Boséo Electrenics. ine Do p 07 137 Holt, Rinehart & Winston, Inc. .. 22, 23 of America ......... FOURTH COVER
10 LISCTONICS Anc., Do ... 159  Radio-Electronic Master, The ..... 6
7 Burstein-Applebee Co ............ 95
138 Indiana Technical College ........ 68 | 160 Reeves Soundcraft Corp .......... 2
108 C&H Sates Co 70 | 139 [International Radio & 161 Rex Rogg ond dnhvac .- %
B 00ca0000000000000 l H OID & ovvvvevnennes, 81 | 201 REARAUIU ...nnunnnnnnnien,
%(l)g (é:;g;;lglrlmﬁﬁguai‘ug(:izlee[)ﬂe:é Corp .... 19 R L 162  Rohn Manufacturing Company ..... 103
i carlr;tsg:‘lule. The ....... 58, 58, 60.1613(1) 140 Jacckson Electrical Instrument ) 163 Sams & Co. Inc.. Howard W .
....................... ompany . ....... ..., 1 1 " .
112 Castle TV Tuner Service, Inc ... ... 109 141 Jenseana‘:\ufacturing Company .... 10 117  Saxitone Tape Sales ............. 103
Hi g:\:‘:‘e’}ﬂ dMlast:_l; o of Blectoni 4, Zg 142 Jerrold Electronics Corporation . ... 16 %gg ggggtorlgc., HH ... é?
and Institute of Electronics... & | ~ 7 U T 1 165 Semcore ...l
115 Columbia Electronics ............ 06 . 166  Smith, Electronic Designs, Wardeli.. 95
116  Columbia Products Co ........... 12 143  Key Electronics Co .............. 105 167  Sonar Radio Corporation .......... 09
}llg gommissioned Electronics Co., Inc..103 iﬁsg g?rasued l;(roltliuct Co ...SECOND COVER
ommunication Products Company, 144  Lafayette Radio ,................ 13 CUUELG T L
INC. i 89 145 Lafa;elte Radio Electronic Industries Inc ........ THIRD COVER
119 Coyne Electrical School .......... 68 Corporation .................. 99 170 Supreme Publications ............ 85
120 Cusheraft ...ovvveervenennnnnn 95 146 Lampkin Laboratories, Inc ........ 113 171 Switcheraft, Inc ................ 101
121 Dressner ...................... 110 147 McGee Radio Co ................ 94 172 TAB oo iiiiie i iieiaiaaeans 110
148  Milwaukee School of Engineering ... 82 173  Texas Crystals ................. 68
122 EICO (Electronic Instr. Co. Inc) .... 26 %;g }ransvis@on ElleczmniCS' :nc ------- gg
o (R e R assoee: . Natjonal Radio Institute . ... 17,18 | 176 Tri-State College - rvrvrr oo 112
125  Electronic Chemical Corp ... .... 83 National Radio Institute .......... 89 177 TruVac .....ooovieeiininninnns 71
126  Electronic Market .. ... F.).:::::::: 20 | 149 National Technical Schools ........ 21
127 Elpha Marketing Industries, Inc .... 75
128 Esse Radio COMPANy ............ 106 | 150 Oelrich Publications ............. 00 | 178 U.S.Coystalslnc............... 85
151  Olson Electronics ............... 102
129  Fair Radio Sales ...... e 84 179 Valparaiso Technical Institute .. ... 103
152  Paco Electronics Co., Inc ......... 83
130 G & G Radio Supply Co ........... 116 153 Peak Electronics Company ........ 114 180  Warren Electronic Co ............ 109
131  Goodheart Co,, R.E. ............. 101 154  Picture Tube Qutlet ............. 95 | 181 Winegard Antenna Systems .... 78,79

The coupon below can also be used to obtain additional information on the new
product items shown on pages 111 through 118 as well as on the ads as listed above.

-
H H 1E Make sur
: V0|D 2 NAME —— — g that y‘ou.r
. name and address
AFTER STREET NO. are printed clearly.
FEB. 28, 1962 ary_ ZONE STATE_ R
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VILLAGE STATION NEW YORK 14, N.Y.

Printed in U.S.A.
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85% of all TV servicemen
prefer Standard turret type
replacement TV tuners.

1 year guarantee backed by
the world’s largest TV

tuner manufacturer.

In TV It's Standard Trade-in allowance for the
defective tuner being

replaced.

See your local authorized Standard Coil Distributor

INDUSTRIES INC.

FORMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINOIS
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SELL THE POPULAR RCA SIIVERAMA PICTURE TUBE

To Increase Your Business and Build Customer Confidence

Before any RCA Silverama Picture Tube goes into its carton for
shipment to your distributor, it has been through one of the most
exhaustive series of quality tests in the picture-tube industry.
Every Silverama undergoes the same electrical tests as RCA’s
original equipment picture tubes. Even the Silverama envelope has
been thoroughly cleaned, tested and inspected before re-use. Only
then is the famous RCA high-quality phosphor screen added.
Such tests—plus uncompromising quality control at every step of

Automatic testing. 26 dif-
ferent-tests for major char-
acteristics are performed
on this automatic test unit.
A tube tfailing a single test
is automatically rejected.

manufacture, assure you that RCA Silverama is the finest replace-
ment TV-picture tube modern science and technology can produce.
But most important to your business: this superior tube is priced
to compete with other name brand picture tubes. Thus for no extra
cost you can provide the business-building extras of assured qual-
ity performance, fewer complaints, callbacks and in-warranty fail-
ures—plus the brand-name your customers want and trust, RCA
Silverama. See your authorized RCA Tube distributor today!

Final checkout. At the end
of the producticon line, just
prior te packaging, sample
batches of Silverama pic-
ture tubes receive a focus
check for additional assur-
ance of quality.

RCA ELECTRON TUBE DIVISION. HARRISON, N. J.

The Most Trusted Name in Television

Puin
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