klecl
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Ruby & Gaseous
LASERS

in Communications,
Industry & Medicine

ACOUSTICAL LENSES

‘or Hi-Fi Loudspeakers

TV
INTERFERENCE
PROBLEMS

ELECTRONIC
WEIGHING

For Automation

TRACKING SATELLITES-~ il

A new, highly accurate sys-
tem that pinpoints spacecraft
and satellites by the use of a
single or three widely sepa-
rated ground radars. Objects
can be located between the
earth and moon with a track-
ing resolution of 16 yards in
distance and within a speed
of as little as 4 inches/sec.
“CAHC
m S 18 HlTl €2
ISIIE ¥
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10 WIDER RANGES

GREATER ACCURACY

Model 630-NA

YOLT-OHM-MILLIAMMETER
PRICE $7950

EXCLUSIVE PATENTED

2 a100
8000 N iR
ACV

“OR2{GOR 12

et Uses Unlimited:

FIELD ENGINEERS m APPLICATION

ENGINEERS m ELECTRICAL, RADIO,

FACTS MAKE FEATURES: | ™ b atriance servconn
m ELECTRICAL CONTRACTORS =

FACTORY MAINTENANCE MEN =

70 RANGES —nearly double those of conventional testers. Un- INDUSTRIAL ELECTRONIC MAIN-

breakable window. Mirror Scale. TENANCE TECHNICIANS =

HOME OWNERS, HOBBYISTS

HIGHEST ACCURACY—1%% DC to 1200 volts, 3% AC to 1200

volts; mirror scale and knife-edge pointer to eliminate parallax. U"' ‘I MODEL §30-NA-RM

RACK MOUNTED VOM
FREQUENCY COMPENSATED —Flat from 20 CPS to 100,000 CPS; Same ranges as Model 630-NA, except for

varies from 3 to 1% DB at 500,000 CPS. Temperature compensated. 3000 and 6000 AC and DC volts. Heavy

Meter protection against overloads. etched aluminum panel 19" x 54", Stand-
ard test leads come out the front. $109.50.

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHI0

»

o

630-A 630-PL 630-APL  630-NA 630-NS 630-T

310C 666-HH 800 666-R
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New Heavy Duty
RFI Suppression Kit
For Mobile Radio

RADIO HAMS, fleet owners,
and CB opcrators can now
enjoy clearer, more readable,
fess tiring mobile communications
at longer cffective ranges.

Spraguc’s new Type SK-1 SUP-
PRESSIKIT provides cffective R-F
Interference suppression—at moder-
ate cost—up through 400 megacycles.
Designed for casy installation on
automobile, truck, or boat cngines
with cither 6-volt or |2-volt genera-
tors. the Suppressikit makes possible
high frequency interference control
by mcans of Sprague’s ncw, ex-
tended range, Thru-pass” capacitors.

The components in the SK-1 Sup-
pressikit are neatly marked and
packaged, complete with casy-to-
follow installation instructions. All
capacitors are cspecially designed
for quick, simple installation.

The generator capacitor is a
heavy-duty unit rated at 60 amperes,
and will operate at temperatures to
125°C (257°F). This means you'll
have no trouble with an SK-! in-
stallation in the terrific temperatures
found “under the hood” on a hot
summer's day. There’s no chance of
generator failures from capacitor
“short outs,” as with general pur-

Sprague TWIST-LOK™ Capacitors give you
2 tremendous advantages over

all other twist-prong electrolytics

|

The right size,
the right rating, for
EVERY replacement job

No need to compromise or
improvise...the TWIST-LOK
Lline includes over 1690
different capacitors . . . It's
the industry’s most complete
selection of twist-prong
type capacitors, bar none!

Compare internal construction of TWIST-LOK to ordinary 'Lytic!

Exclusive, improved
cover design for
greater dependability

Type TVL Twist-Lok Capaci-
tors are now more depend-
able than ever! Sprague's
new cover design provides
a truly leak-proof seal and
permits capacitors to with-
stand higherripple currents.

posc capacitors. The Thru-pass
capacitors for usc on voltage regu-
lators are also rated at a full 60
amperes.

The Deluxe Suppressikit is fur-
nished complete with an §-foot

TWIST=PRONG Bl anooE a8
q

TWIST-PRON
STPRONG B anoDE TERMINAL TWIST-PRONG CATHODE TAB WELDED

T0 TwiST - PRONGS

jI CATHODE TAD BRLAXS
SEAL BETWEES

IMPROVED CAPACITOR
| SEAL ELIMINATES

shiclded lcad on the generator ca-
pacitor which can be trimmed to
necessary length for any car or small
truck. preventing R-IF radiation from
armaturc and field leads.

Containing only 5 casy-to-install
capacitors. the Deluxe Suppressikit
is a well-enginecred kit. The net
price is a little higher than that of
many thrown-together kits, but it
saves you so much time and ag-
gravation it’s well worth the slight
extra cost.

For additional information on the
Type SK-I Suppressikit, see your
Sprague Electronic Parts Distributor.

ce-341 w2

%~ CIRCLE NO. 151 ON READER SERVICE PAGE

CausING TAB To
BREAK OR TEAR AT
THIS POINT

ORDINARY ELECTROLYTIC CAPACITOR

I
=
5
x
o
-]
b4
-
»
-9
(AR X R RN R R RN R RN NN N NY 3

Conplete listings are shown in handy
Wall Catalog C-457. Get your copy
SJrom any Sprague Distributor, or
write to Sprague Products Company,
51 Marshall St., North Adams, Mass.

WORLD'S LARGEST

ALUMINUM GaN

SPRAGUE TWIST-LODP ELECTROLYTIC CAPACITOR

MANUFACTURER OF CAPACITORS

www americanradiohistorv. com

SPRAGUE

THE MARK OF RELIABILITY

CIRCLE NO. 149 ON READER SERVICE PAGE

CAPACITOR SECTION.
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Scott Stereo Tuner Kit
Wins Rave Reviews
from every Leading Hi-Fi Expert!

Just one year ago Scott introduced the LT-110 FM Stereo Tuner Kit.
High Fidelity Dealers built this superb kit themselves, examined its
many features, and recommended it without reservation. Enthusiastic
kit builders deluged us with mail. Now the verdict is in from all the
leading technical experts. Never before in the history of the industry
has a single kit received such unanimous praise. We reprint a few
excerpts below.

from
POPULAR ELECTRONICS

“No commentary on Scott Kits would
be complete without first mentioning
that this company pioneered new areas
in the hi-fi kit market and brought
forth several (then-radical) innovations.
One of them continues to fascinate all
purchasers of a Scott Kit — the full-
color instruction manual. ... Scott also
pioneered the Kit-Pak — a shipping
container which serves as a temporary
workbench and storage box . . . a test
model of the LT-110 was wired at
POPULAR ELECTRONICS in just
under five hours. Another 40 minutes
was used for careful alignment and the
tuner was ‘‘on the air.” . . . The LT-110
met or exceeded all the manufacturer’s
detailed specifications on sensitivity,
distortion, output level, a.c. hum, and
capture ratio . . . the audio response is
excellent, being within = 1 db, from
approximately 20 to 16,000 cycles. . . .
Channel-to-channel crosstalk is partic-
ularly excellent both in terms of uni-
formity and the fact that it holds up
well above 10,000 cycles. . .. Frequency
drift of the LT-110 from a cold start
is extraordinarily low — less than 5 kc.
The a.c. hum level (referred to 100%
modulation) is low and exceeds the
manufacturer’s rating by 5 db. . .. It’s
difficult to imagine a kit much simpler
to assemble than the LT-110. The full-
color instruction book eliminates just
about the last possible chance of
wiring errors. . . . From a plain and
simple operational standpoint, the
LT-110 works well and sounds good.”

Popular Etectronics, Oct. 1962

CIRCLE NO.

from ELECTRONICS WORLD

“Construction time for the unit
we tested was 6} hours, without
alignhment . . . in listening tests,
the tuner showed its high useable
sensitivity to good advantage.
Using an in-door antenna which
produced marginal signal to noise
ratios on most other tuners we
were able to get noise-free, un-
distorted stereo reception. It’s
quite non-critical to tune, hardly
requiring the use of its tuning
meter.”’ Electronics World, Nov. 1962

from AUDIO

“The LT-110 (is) so simple to build
that we unhesitatingly recommend it
for even the novice. . . . We found that
the useable sensitivity (IHFM) was
2.1uv . . . a fine stereo tuner and an

unusually easy kit to build.”
Audio, April 1962

from RECORD GUIDE

“It seems to me that every time I
turn around I am building another
of H. H. Scott’s kits. And each
time I end up praising the unit to
the skies.

The Scott instruction books should
be a model for the industry. They
feature full-color, step-by-step,
illustrated directions. Each resistor
or other component is shown in
the progressive phases in its color
code and in its proper position. ...

There is no audible drift in the
LT-110 whatever. You can shut the
tuner off on a station and pick it
up the next day, perfectly tuned,

www americanradiohistorv com

146 ON READER SERVICE PAGE

without touching the tuning dial.
No AFC circuits are included in
this tuner and none are needed.

This tuner kit has to be ranked on
the same plane as H. H. Scott’s
factory-wired units. It is an excel-
lent product, and because of its
conservative parts very likely to
give long, trouble-free service.”

American Record Guide, Sept. 1962

AL
_ monIToR NGO
eTen

P
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Now Sonic Monitor* Added

Scott’s unique Sonic Monitor has now
been added to the LT-110. This fool-
proof stereo signaling device tells you
audibly when you are tuned to a
stereo station. Just turn the switch to
“Monitor", and tune across the dial.
When you hear the monitor tone from
your speakers you know you've tuned
to a station broadcasting new FM
Stereo. Now switch the Monitor knob
back to “Listen” to enjoy perfect stereo
sound.

LT-110 $159.95 (slightly higher West of Rockies.)
*Patent Pending

il SCOTT

H. H. Scott, Inc.. 111 Powdermill Rd., Maynard, Mass.
Dept. 160-12

Rush me complete details on your LT-110 FM
Sterco Tuner Kit and other superb Scottkita,
he sure to include your new free Stereo ltecord,
“The Sounds of FM Stereo’ showing how new
FM stereo sounds, and explaining imbortant
teclinical specifications.

g o

i

Name — —

Address.

City . State
Expoft: Morhan Exporting Corp,, 458 Broadway, N.Y.C.
Canada: Atfas Radio Corp., 50 Wingold Ave., Toronto

ELECTRONICS WORLD
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In seconds:
the correct definition for

the 5000 most frequently
used electronic terms

‘ over 5000 terms
‘ 192 pages

RADIO
TELEVISION

ELECTRONICS
DICTIONARY

f

5 years of pl 9 and P make it easier
than ever before to find the definitions of elec-
tronic terms used in your dally work. No matter
what aresn of electronics you are in—engineer,
technician, hobbyist or student—this new RADIO-
TELEVISION - ELECTRONICS DICTIONARY
should be standard equipment at your desk. Like
any electronic dictionary: it provides definitions
of electronic terms. However, unlike other dic-
tionaries now available, the Rider RADIO-TELE-
VISION - ELECTRONICS DICTIONARY locates
the definition you need faster and easier. What's
more, it's more complete—contains over 5,000 of
the terms you're most likely to run across in your
work, hobby or studies.

»¥ No more searching—Locate the definition you
need immediately If you've ever used a reference
source that continually referred you from one
place to another, consuming time and building up
your blood pressure, you'll appreciate the direct
approach used in the Rider RADIO-TELEVI-
SION-ELECTRONICS DICTIONARY. For
example, if you need the definition for "grounded-
#rid amplifier,” you simply refer to 'grounded-
grid amplifier.” instead of first looking up ampli-
fiers: see “grounded-grid" and then making an
extra time-wasting reference. The Rider RADIO-
TELEVISION-ELECTRONICS DICTIONARY is
a direct line to the definition you need guickly!
» 5 years of palnstaking research guarontees com-
pleteness, accuracy Over 5000 commonly used
terms are defined, based on standards from EIA,
1RE. AIEE, AES, ASA, SMPTE, Painstaking
research by the members of the National Radio
Institute Staff, the authors of this book, assures
that the most commonly used terms are included;
that their definitions are correct; their deserip-
tions to-the-point, in language that is easy to
understand.

» Why you should hove this omazing reference
at your fingertlps How many times a day do you
need the definition or spelling of a common elec-
tronic term? If you're a student, you'll find it
both an aid to learning more about electronies and
a practical reference that assures correct spelling
and correct use of & term.

If you're an enfineer or a technician, the correct
definition can mean so much when writing a re-
port, or explaining an electronic term to peopie
with whom you work., And, if you work in a com-
pany, think of the hours saved in retyped letters
and proposals by providing clerical assistants with
a copy of this easy-to-use electronies dictionary.

INTO MASTERS
TIME-SAVING TOOL

USING THE SILDE RULE IN ELECTRONIC TECHNOL-
OGY by Charles Alvarez. Reveals the secrets of
developing top slide rule speed and accuracy. It
shows students beginners and advanced how
to solve practical clectronic math broblems with
a slide-rule. Twenty exciting chapters illustrate
the fast, short-cut techniques that normally take
years of on-the-job work to learn. #253. $2.50.
At bookstore, electronic distributors, or order direct,

ORDER TODAY—USE THIS COUPON

| lE JOHN F. RIDER, PUBLISHER, INC. EW-12 ]
y

|

a division of the Hayden Pub, Co., Inc.
I enclose §.

116 W, 14th Street, New York 11, N.Y. I
] RADIO-TELEVISION-ELECTRONICS

_ Please send I

Eleetronies World

COMING
NEXT MONTH

4
L P
e

e

W

s

Special
Features

“Microelectronics”—New integrated circuits, being worked on in a score of
laboratories, promise fantastic size reduction of equipment, more reliability,
and, eventually, low cost. William O. Hamlin of Fairchild Semiconductor dis-
cusses that company's integrated circuits.

FM Multiplex Signal Generator—A “must” for every audio service shop and hi-fi
salon which handles stereo equipment, this article provides complete construc-
tion details on a carefully engineered instrument which incorporates all of the
features needed by professional audiomen. A spare-time project for the shop.

V.L.F. LOOP ANTENNA

The increasing popularily of the low-
[requeney band has spurred a need [or
a lou-cost, sensitive antenna for receit-
ing such broadeasts. The author de-
scribes a4 home-built loop antenna which
is ideal [or this service.

WIRELESS STEREQ CONVERTER

A unique and interesting project [or the
home builder. A phono oscillator which
transmils one stereo channel to a small
broadcast-type receiver permits an in-
evpensive mono record player (o operate
as « “stereo’ unit,

FCC ANSWERS OUR QUESTIONS

ON BUSINESS RAOID

Official answers to thirteen important
questions regarding the Business Radio
Service—uwho is eligible? what equip-
| ment? what licenses are required? houw
good is the coverage? All these questions
—and others—are ansu-ered completely
I and authoritatively.

| POWER TRANSISTOR SPECIFICATIONS

What are the important mechanical,
| electrieal, and thermal characteristics
that the technician must recognize when

working on transistorized equipment?
John R. Gyvorki of Burroughs Corpora-
tion outlines the important paramelers
and explains why they are important.

RC COUPLING NETWORKS—

A PRACTICAL VIEWPOINT

The neticork consists merely of a capacei-
tor and a resistor, but slight changes in
either component can have far-reaching
effects on eireuit operation. Pointers lo
keep in mind when a defect occurs or
when one of these components must he
changed are covered in this practical
article.

PROBLEM OF TUBE-SHORT TESTING

What is meant by the sensitivity of a
tube checker’'s shorts test? What differ-
ent types of tube shorts can oceur and
how are thev detected by the various
test methods employed? Anyone who
has occasion to evaluate tube condition
should understand the problems out-
{ined by A. Overstrom of Westinghouse.

All these and many more interesting and
informative articles witl be yoursin the

January issue of ELECTRONICS
WORLD ...on sale December 20th.

e e e
ZIFF-DAVIS PUBLISHING COMPANY

William B. Ziff
I Chairman of the Board (1946.1953)
William Ziff
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W. Bradford Briggs
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M. T. Birmingham, Jr.
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Robert P. Breeding
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Stanley R. Greenfield
Fiee President

I e
i DICTIONARY, $3.50 i Membe Mty
[ USING THE SLIDE RULE IN ELECTRONIC LT < (08
I TECHNOLOGY, $2.50 Audit Bureoy of T
O Free catalog of Rider books. I Circulations A o Al e
I Cont’ =
Name. _ I I
Add Radio & TV News s« Radio News « Radioc-Electronic Engineening Trademarks Reg. U.S. Pat. Off
I S T I SUBSCRIPTION SERVICE: All subscription correspondence should be addressed to Electronics World, Cir-
it 7 $ culation Department. 431 South Wabash Avenue, Chicago 5. lllinois. Please allow at least six weeks for
I ity— -Zone___State. change of address. Include your old address. as well as new——cenclosing if possible an address label from

10-day money back guarantee. Return houk o pub- I a recent issue.

lisher” within 11t days of purchase for full refund EDITORIAL CONTRIBUTIONS must be accompanied by return postage and will be handled with reasonable
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What Job Do You Want

In Electronics?
Whatever it is, Cleveland Institute can help you get it!

Yes, whatever vour goal is in Electronics, there’s a
Cleveland Institute program to help you reach it
quickly and economically. Heve's how: l1Sach CIE
program concentrates on electronics theory as ap-
plied to the soluiion of practical, evervday problems.
Result . . . as a Cleveland Institute student you will
not only learn electronics but develop the ability to

Electronics Technology

A comprehensive program
covering Automation, Com.
munications, Computers,
Industrial Controls, Televi-
sion, Transistors, and prep-
aration for a 1st Class FCC
License.

This exciting program in-
¢cludes many important
subjects as Computers,
Electronic Heating and
Welding. Industrial Con.
trols, Servomechanisms,
and Solid State Devices.

Here's an excellent studio
engineering program which
will get you a 1st Class FCC
License and teach you al!
about Program Transmis-
sion and Broadcast Trans-
mitters.

use 1{! This abililty makes you eligible for any of
the thousands of challenging, high-payving jobs in
Electronics. Before vou turn this page, select a pro-
gram {o suit your career objective. Then, mark
your selection on the coupon below and mail it to
us fodayv. We will send vou the complete details. ..
without obligation . . . if you will act NOW!

First Class FCC License

xt B AD e & SML
;E 7 S ks TN
< =

;)

3
!laﬁﬂn:om‘m.;m}q’;{ 3

If you want a 1st {lzss FCC
ticket quickly, this stream-
lined program will do the
trick and enable you to
maintain and servce all
types of transmitting
equipment.

T n B
1 i IAIRED PR 0T MO R
e e

Mobile Radio, Microwave,
and 2nd Class FCC arepa-
ration are just a few of the
topics covered in this “com.-
pact” program . . . Carrier
Telephony too, if you so
desire.

Cleveland Insti<ute of Electronics

1776 K. 171 S)

Cleveland 14, Ohio

Dept. EW7i2A S —

How to Succeed
in Electronics

P NN rnt amp Pt vapie 31;‘..-.
J

Please send FREILS Career Enforma-
tion prepared lo help me get ahead in
Elecironics, without further obligation.

CHECK AREA OF MOST
INTEREST —

| |
| l
| !
| |
| |
| |
( |
| |
| |
| |
: O 1ndustrial Eleetronics :
I B
i |
I |
I |
I |
l |
I |
I }
i i
~- - §

D Electronies I'echnology D First-Class IFCC l.acense
D Electranic Communications
E] Broadeast Fogineering E]
Your present occupation__ _ B
=
Cleveland Institute | .. _ oo
. (please print)
-
of Electronics e e
NHSC
-t City_ o _ Zone Srate_ e
1776 E. 17th St., Dept. EWT72A — .
Cleveland 114, Ohio .
Accredited Member
ELECTRloNIc-s. WOHRLO nu b monthty by ZIM-havis 'ublish r co:lm_n at 134 Sputh. Wabash A \'Ilu_',l_'l:-c:w.u | ' ane vene United States and
posxenslons ) ke American” Union countries D; all other forelgn countries S0, Second (¢ x st akdftjonal makitng
oltives, Anthn ] il eln wal he I'ost Otfice Department. Ottaws Ia amd for yvinent of poxia Vol nk, Neo. o
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NOW AVAILABLE

LOW PRICE

CAPACITOR TESTER

Pocket-Size = Unbreakable
Factory Wired

U. S PAT. PEND

Part No. E-2

110 AC DC operation

TESTS: paper e ceramic
o mylar e electrolytic
e motor Capacitors from
.002 to 2000mf
INDICATES: good
e open e shorted
CHECKS: diodes e rectifiers
e resistors e fuses
DETECTS: RF high voltage
o insulation leakage

e leaking

DISCARD
o “BORDER-LINE” FILTERS

CAPPY detects current leak-,
age in HIGH MFD and WvDC
electrolytics.
Complete with cord and leads, factory,
wired, MADE IN U.S.A, OF ALL AMERICAN
COMPONENTS,

Available at local electronic parts distributors, or
send check, cash or money order to DEPT, E-12,

another NEW watsco propuct

ZERO

FOR PART NO. DZ-1E
DETECTING AND ISOLATING INTER-
MITTENT COMPONENT’S IN SECONDS

g

No need to bake or run
chassis for hours
to find intermittent
components.
Just spray INSTANT
ZERO on suspected
part for immediate
results,

ONLY
e Pin-points and controls
temperature down to 20°
o Protects expensive components
from heat damage while soldering
¢ Saves time — money
Packaged in full 16 oz. aerosol can, com-
plete with extra long (7"} plastic spout.

Available at local electronic patts distributors, or
send check, cash or money order te DEPT. E-12.

1800 WEST d4th AV ALTAH, FLORIDA

CIRCLE NO. 152 ON READER SERVICE PAGE
[

-

... for the Record

By W. A, STOCKLIN

Editor

Transistors for Hi-Fi?

ITIH the closing of the New York

Hi-Fi Show on October 6th, the
high-fidelity component industry has con-
clided another snccessful vear of show
activitics, The main theme, as oue would
expect, wis FMasterco nmltiplexing, and
some 32,000 visitors were pleased  with

|\\'||:lt they saw and heard,

There were many new and interesting
proclucts, but my owu thonghts were con-
fined to ideas and trends that would help
ns prediet what the tubiee has in store for
our indnstry, It scemed (nite evident, at
least 1 have no doubts, that the next phase
is the complete transistorization of hi-fi
components, It might take 1, 3, 5 or 10
vears, depending entirely on how fast the
industry moves. But, regardless of time, the
change from tube to semiconductor designs
is inevitable.

Most engineers agree on one point—that
to convert simply becanse of the glamour
of semiconductors is ridiculous, and only
when transistorized cquipment can provide
a real advantage in sound reproduction,
should trausistors be nsed. This is au ideal
philosophy. and the only one to follow to
ereate not only a healthy, progressive indus-
v, bt one that will give dollar/perform-
ance advantage to the consumer,

OF conrse there are design problems to-

dav, bt we are convineed that, from a tech-
nical  viewpoint, transistor  designs offer

many advantages over tnbes in hi-fi ampli-
ficrs—wide lrequency response (d.e. to 100,-
000 cveles or more), much better transient
response,  less phase shift, much higher
damping lactor, hopefnlly less maintenance,
and all this with comparatively low values
of distortion,

Most people agree that transistorized wm-
plifiers somud different. and those who have
been imvolved with their design elaim that,
without a donbt, the quality of reproduction
is much superior to cgnivalent tnhe versions,
From others. not too close to present devel-
opments, one gets mined reactions, Some
claim that the differenee is simply a new
form of distortion. while others have a
“wait-and-see” attitude.

The fact that we can eliminate all audio
transforners overcomes nuany Hmitations of
tube designs, We can now have mnch better
transient response with less ringing and
overshoot, One ean argne that a very wide
passhund is not important, since we are only
interested in the audible mmge, But we
know it does help, though it may only he a
by-product and simply an indication of a
auality design,

Much work must vet be done, not only
on amplifiers and tuners, bat on other com-
penents. Speakers and cartridges, for ex-
ample, must be reviewed, Present speakers
can be used, bt to achieve ultimate per-
formance, there must be Mrther develop-
ment work done, In view of the nich
better transient response of transistorized
caquipment, speakers mst be further im-
proved to handle these sudden excursions
and, at the same time, with mueh less dis-
tortion.

Cartridges. too, will have to be rede-
signed for use with transistors. Although
present cartridges are good, let us not for-
get that transistors are low-impedance de-
vices. Were cartridges redesigned for closer
impedance match, improved performance
would resnlt,

As far as preamplifier, power amplificr,
and tuner components are concerned, there
are minor cirenit problems that must be
solved, None of them seems to be too seri-
ous or insurmonntable,

We saw a number of transistorized de-
signs at the HHi-Fi Show, Harman-Kardon.
Heath, Scott, Sherwood. Lafayette, Omega,
Altee Lansing, and a new company, Acou-
tic Technology Laboratories, all displaved
nnits, It is rather difficolt to predict when
other manufacturers in the hi-f industry
will come out with transistorized versions
of their products.

One of the major difficulties is the scrions
lack of engineers and technicians who are
qualificd designers both in audio and semi-
conductor technology, Our present andio
engincers are mainly tube men and. al-
though thev do know basic semiconductor
theory, there is still much that many of them
nmst learn abont transistors. On the other
hand, semicondnetor engineers are usually
far from Dbeing qualified in audio work.
Semiconductor manufacturers have  been
waorking with the andio industry and varions
hasic designs have been suggested by them.
but most of them to date have not added
materially to the growing art of sound re-
production.

This is an unfortnnate situation, since it
means that these in the audio industry are
not in a position to specify precisely the
churacteristies of the semiconductors
needed, nor does the semiconductor indus-
try know exactly what is required by the
andio designers.

The problem will be solved, but it will e
necessary for the audio indunstry to take the
initiative. It is their responsibility to do the
necessary development work. A

You can help us by returning coupon on page 57.
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PREPARE FOR YOUR F.C. C. LICENSE—YOUR TICKET
TO A BETTER JOB AND HIGHER PAY!

[J
F.C.C. LICENSE — THE KEY TO BETTER JOBS This boeklet

An F.C.C. commercial (not amateur) license is your ticket to
higher pay and more interesting employment. This license is Federal
Government cvidence of your qualifications in clectronics. Em-
ployers arc eager to hire licensed technicians.,

WHICH LICENSE FOR WHICH JOB?
The THIRD CLASS radiotelephone license is of value primarily

in that it qualifies you to take the sccond class examination. The it 7
scope of authority covered by a third class license is extremely This free booklet gives
limited.

details of our training %

The SECOND CLASS radiotelcphone license qualifics you to :
and explains what an

install. maintain and operatc most all radiotelephone cquipment

except commercial broadcast station equipmient. F.C.C. license can do ; :
The FIRST CLASS radiotelephone license qualifies you to for your future.

install, maintain and operate every type of radiotelephone equipment /////Wm////////

(cxcept amateur) including all radio and television stations in the ;/,/,/”, % il

United States, its territorics and posscssions. This is the highest class
of radiotelephone license available.

Upgrade Your Income with a First Class
GRANTHAM TRAINING PREPARES YOU

The Grantham Communications Electronics Course prepares you F c c L I c E N s E
for a FIRST CLASS F.C.C. license, and it does this by TEACH- a L] N
ING you clectronics. Each point is covered simply and in detail,
with emphasis on making the subject casy to understand. The HERE'S PROOF. ..

organization of the subject matter is such that you progress, step-

by-step, 1o your specific objective —a first class F.C.C. license, that Grantham students prepare for F.C.C. cxaminations in a

minimum of time. Here is o list of a few of our recent graduates,
CORRESPONDENCE OR RESIDENCE CLASSES the class of license they got, and how long it took them:
Grantham training is available by correspondence or in resident LTRnEg [Phefies

- A . Gary Deleo, 9219 N.E. 76th St.,, Vancouver, Wash. ,,,. 1st 12

classes. Either way (residence or correspondence), we train you Dennis P. Miller, 416 W. Oak St., Alexandria, Va. ...... 1st 12

quickly and well—no previous training required. Even a beginner Cecil C. Hironimus, 113 Berwick Rd., Johnstown, Pa. .. 1st 12

7 i is fi R i H relativel ime. Max D, Reece, 4222 Fremont Ave, N., Seattle 3, Wash. ., 1Ist 20

may qualify for his first class license in a tvely short time Ronert Bonns, 3602 Military RA. N.W.. Washington, D.C. 1st e

Jon M., Martin, 7913 Sausalito Ave., Canoga Park, Calif, 1st 24

RESIDENT CLASSES HELD IN FOUR CITIES . Kline H. Mengle. 401 Granviile Dr., Silver Spring, Md. 1st 24
To better serve those students who wish to attend resident Gary D. Burnard, Johnson Rd., Kirkwood, RD =1, N. Y. 1st

classes. Grantham Schoo! of Electronics offers DAY and
EVENING classes in four different cities—Los Angeles, Seattle,
Kansas City, and Washington,ID. C. The same rapid course in
F.C.C. license preparation is conducted in all four locations.
If you are interested in atiending a DAY or EVENING class,
indicate the city of your choice in the coupon below, and mail ls u. s' GOVERNMENT EVI DENCE OF

the coupon to Hollywood for free information. There is no

obligation of any kind. YOUR KNOWLE DGE IN ELECTRON ICS

{(Mail i vel | d)
GRANTHAM . ail in envelope or paste on postal car :
SCHOOL OF ELECTRONICS To: GRANTHAM SCHOOL OF ELECTRONICS ;
NATIONAL HEADQUARTERS OFFICE 1
LOS ANGELES - SEATTLE - KANSAS CITY - WASHINGTON I o 1505 N. Western Ave., Hollywood 27, Calif. :

1 entlemen:

1505 N. Western Ave., Los Angeles 27, Calif. ... HO 7-7727 : Please send me your free booklet telling how | can get my com- :
408 Marion Street, Seattle 4, Washington . .. .. MA 27227 ::;c:‘aol f;&f,;,;:?ﬂf;ﬂlfuy' | understand there is no obligation )
3123 Gillham Road, Kansas City 9, Mo. ......... JE 16320 | H
821—19th Street, NW, Washington 6, D.C. ... . ST 3-3614 : Name. = Age II
. I Address___ —
Accredited Member of the by State S
National Home Study Council ! 1am interested in: [ Home Study, [ Kansas City classes, o :
I O tos Angeles classes, [ Seattle classes, ~] Washington classes |
_ MAIL COUPON NOW-~NO SALESMAN WILL CALL=>»| _ __ _ ___ __ . __ .. ____ — e e
December, 1962 CIRCLE NO. 122 ON READER SERVICE PAGE 7
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SERVICE TECHNICIANS, ENGINEERS, TEST LABS SAY . .

Here it is. ..

THE

Designed for the present
and far into the future.
Tests all of your pres-
enttubes plus the new
RCA Nuvistors and
Novars, GE Compactrons
and Sylvania

10 pin tubes.

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

Even though the Mighty Mite weighs less than 8 pounds,
new circuity by Sencore enables you to use a meter to
check grid leakage as high as 100 megohms and gas condi-

tions that cause as little as one half microamp of grid cur-
rent to flow. Then too. it checks for emission at operating
levels and shorts or leakage up to 120,000 ohms between all
elements. This analytical “stethoscope” approach finds
troublesome tubes ¢ven 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: New, stick-proof
D'Arsonval Meter will not burn out even with a shorted
tube * Meter glows in dark for easy reading behind TV set.

Sencore Sam says . . 3
"They all agree . . . the Mighty Mite % '@’

is the real answer for the man on the go.”

CIRCLE NO. 147 ON READER SERVICE PAGE

. THE POPULAR MIGHTY MITE IS

" The Best Tube Checker they ever used

Finds ‘em Fast!
Checks ‘'em All!

o New large Speedy Set-Up Tube Chart in cover, cuts set-up
time ¢ Rugged, all-steel carrying case and casy grip handle
e Smallest complete tester made, less than one foot square.
e The Mighty Mite will test every standard radio and TV
tube that you encounter, nearly 2000 in all, including foreign,
five star, auto radio tubes (without damage) plus the new
GE Compactrons, RCA Nuvistors and Novars and Sylvania
10 pin tubes.

Mighty Mite also has larger, easy-to-read type in the set-
up booklet 10 insure faster testing. Why don’t you join the
thousands of servicemen, engineers, and technicians who
now own a Mighty Mite tube tester? Tube substitution is
becoming impossible and costly with nearly 2000 tubes in
use today. Ask your authorized Sencore Distributor for the
New Improved Mighty Mite. Size: 10% " x 9% " x 312",

Wt. 8 lbs.
MODEL TC114 Deater Net $74.50

www americanradiohistorv. com
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Hear the modern
pioneers in action!

Hallicrafters World Range Radios bring
the words and sounds of adventure into
your living room direct-—from a huge

tiner fog bound at sea to a giant bomber

on Arctic patrul. Even America's Astronauts
may be heard on some models!

Your “listening post” for
bundreds of countries!

You're truly in tune with the whole world
through your Hallicrafters. On-the-spot news
broadcast in English from over 200 foreign

stations and there's nothing like
the real thing for foreign language study!

...and fonight, you can hear what’'s happening
on your hallicrafters

“Hear radio ‘hams’
melt the
ron curtaim!”

Before vou retire 1onight, a new dawn
of critical world events will begin in the
major capitals and trouble spots around

No tyrant the globe.
in history has yet
been able to crush the free exchange of
good wil] that occurs every day among
the radio amateurs of the world. “Hams”’
(250,000 strong in the U.S.A. alone)

are our first line of communication in
time of disaster, too. Hear them on

your Hallicrafters!

Yet ronight, through Hallicrafters World
Range Radio, tomorrow’s history springs
to life in your own home. While it is
happening.

With a twist of a knob, you could be
listening to Moscow one minute . . .
Berlin . .. Africa or New Dclhi the next.
You tune casily through the decisive
— =SSR e voices of varied world reaction and
opinion—hundreds of English, as well as

When emergency strikes,_you may be on
the scene with your Hallicrafters

World Range radio. Marine . . . fire , , .
police . . . civil defense channels . , .
all at your fingertips.

Prices higher outside U.S.A.

December, 1962
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It’s already tomorrow
on the other side of the world

Beautiful $-120 Mallicrafters World-Range Receiver—Standard Broadcast plus three short wave bands.
Foreign, amateur, aviation, marine and emergency frequencies. Has ‘“‘bandspread” for razor-sharp
tuning of close-together stations. Only $69.95

world-range radio!

forcign language, broadcasts from the
four corners of the carth.

Never before have you been so thor-
oughly informed. Never before have you
grasped so quickly the full impact of
momentous events. Or felt so much a
part of them.

It’s incredible . . .
what you’'ll hear on a

CHICAGO 24, ILLINOIS

Copyright 1962 by Hallicrafters Co.
CIRCLE NO. 158 ON READER SERVICE PAGE

hallicratfers
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Music . .. soft and caressing . . . vibrantly
alive . . . inspiring. The pure sound of
Grommes stereo recreates each mood . . .
with fidelity and presence of infinite su-
perrority. Prices are sensible . . . quality
unsurpassed.

=R O

—

Model 101M FM multiplex-stereo tuner. Magic bar
tuning with exclusive Stereo Sentry to indicate
stereo broadcasts. ..$139.95

Model 102M FM and AM multlplex tuner with all
teatures of above ..$159.95

Write GROMMES
Division of Precision Electronics, Inc.,
9101 King St., Franklin Park, Iil.

g)uswnmu_.

sets the
scene L N

|

E p[i::R

I FROM OUR READERS E=

TRANSISTORIZED IGNITION SYSTEM
To the Editors:

I constructed the transistorized igni-
tion syvstem which appeared in the
Aungust issue ol ELeernovics WorLp. 1
have been using it in my car, a 1958
Simca, for some time and the perform-
ance is almost unbelievable,

The most notable improvement has
been in power. Top speed going up a
farge hill near my home with the con-
ventional system was about 53 miles per
hour. Since installing the transistorized
unit, T have checked the performance on
this hill three times and have never
failed to do ot least 68 miles per hour.
Top speed on the level has increased far
in excess of 10 miles per hour. T have
not used the unit long enough to check
ont the gas mileage, but with the proven
increase in efficiency, I am convineed
that it can do nothing but skvrocket.

Being an electronics engineer myself,
I have experimented with transistorized
ignition systems for the past few months
without too much suceess. Mr, Saatjian’s
circuit secms to have suceeeded in giving
the performance desired. After compar-
ing this cirenit with the others T have
tricd, T am quite sure that the main
item which insures the good perform-
ance of this wunit is the bias network,
consisting of R:, R., and SR., which guar-
antees that the transistor will tum off
very rapidly. Other units which I have
tried depended on the tnrn-off time of
the transistor itself and unless this was
extremely good, performance suffered.

What changes should be made in the
cirenit to adapt it to a 6-volt system?

Sincere compliments to vour excellent
magazine for publishing this article and
also to Mr, Saatjian for a fine bit of en-
gineering.

Evtox L. Woop
Sperry-Utah
Salt Lake City, Utah

We certainly appreciate Reader
Wood’s comments on his experiences
with the trunsistorized ignition systom.
We have heard from other readers who
have been guite pleased with the cireuit
as well. Some of them point out a pre-
caution that should e obserced, how-
ever. The car’s ignition switch should not
be left on accidently overnight or for
long periods of time with the engine off,
since excessive d.e. enrrent wounld flow
through the transistor and through the

10

coil, probably damaging them. There-
fore, be certain lo turn off the ignition
switeh after completing a drice.

For readers interested in converting
the 12-volt system deseribed in our
August issuc to 6 volts or to u 12-colt
positice-ground ignition  system,  we
would like to point out that Author Suat-
jian has worked up some additional in-
formation on the origingl circvit that
wonld answer these questions. This in-
formation appears in a brief article un-
der the title “Additional Notes on Tran-
sistorized Tgnition System” in this issue.
—Editors.

L] o o
SEMICONDUCTOR RECTIFIERS
To the Editors:

Let me point out a fallacy in vour ad-
vice on silicon-rectifier testing to M.
Richard Shanww of Ames, Iows in one of
vour recent “Letters from Our Readers”
columns.

The forward and back resistance of a
semiconductor rectificr, whether it be
silicon, germanium, or selenium, is a
complex function of the current and volt-
age used and are not constant values,
particularly under the test conditions you
describe.

Quoting from technical literature of a
silicon rectifier supplier: “An ohmmeter
measurement of forward and back resist-
ance might first come to mind, but the
results of such it test are not reliable and
may lead to erroncous conclusions. The
available current in an ohmmeter is gen-
erally one milliampere or less, and thus
when measuring the forward diveetion of
a rectifier it will not indicate the non-
linear decrease in resistance for a slight
increase in voltage past the threshold
point. Also. in the reverse direction, an
available ohimmeter voltage on the high
resistance scales will not show a redue-
tion in peak inverse voltage rating unless
an almost complete short has occurred.”

A tube rectifier, where used, is prop-
erly the first suspect in “B+" troubles,
but with silicon rectifiers it should be the
last. Silicon rectifiers are ¢nite reliable,
long-lived components and can take a
surprising amount of mechanical and
electrical abuse before failure, and the
rare failure is wsvally rather complete,
not a gradual weakening as with tube
rectifiers. There are, however, some sim-
ple tests to detect whether or not the
silicon rectifier is at fault,

First, check the temperature of the

ELECTRONICS WORLD
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See Only the Scale You Want...in the Exact Range You Want

just set the range switch

and the correct scale appears
AUTOMATICALLY

in the new ’(

VOM and VTVM

WITH
BURN-OUT PROOF
METER

V O MATIC 360
AUTOMATIC VOLT-OHM MILLIAMMETER

Greatly simplifies your VOM use. Individual full-size scale for each range—and
only one scale visible at any one time, automatically. Once you set the range
switch, it is impossible to read the wrong scale. Reading in the range you want is
amazingly easy —and direct. No reading difficulties, no multiplying, no errors.

Sensitivity 20,000 ohms per volt DC; 5000 ohms per volt AC. Accuracy +3% DC; £5% AC;
(full scale). DC volts in 6 ranges 0-6000. AC Volts in 6 ranges 0-6000. AF (Output) in 4 ranges
0-300 volts. DC Current in 5 ranges 0-10 amps. Resistance in 4 ranges 0-100 megohms.
Supplemental ranges also provided on external overlay meter scales. Meter protected
against extreme overload and burn-out. Polarity reversing switch. Automatic ohms-adjust
control. Mirrored scale. Complete with 115-volt and 9-volt batteries, test leads,

and easy-viewing stand. Net, $5995

DYNAMATIC 375
AUTOMATIC VACUUM-TUBE VOLTMETER

Once you set the range switch, vou automatically see only the scale yvou
wiant and read the exact answer direcily. Saves time, eliminates caleula-
tion, avoids errors. Individual full-size direct-reading scale for each range.
Simplifies {rue reading of peak-to-peak vollages of complex wave forms in
video, sync and deflection circuits, pulse circuits, radar systems, etc.
Includes DC current ranges, too.

Accuracy * 3% full scale AC and DC. Sensitive 100 microampere meter movement.
DC Volts in 7 ranges 0-1500. AC Volts (rms) in 7 ranges 0-1500. AC Voits (peak-to-
peak)in 7 ranges 0-1500. DC Currentin 3ranges 0-500 ma. Ohmsin 7 ranges 0-1000
megohms. Utilizes single DA-AC ohms probe and anti-parallax mirror. Swivel stand
converts 1o carry-handle. Includes 1% volt battery.

Operates on 117 volts 50-60 cycle AC. Net, $8995

BaK MANUFACTURING C€O.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. * CHICAGO 13, ILL.

Canada: AMas Radio Corp., 50 Wingold, Toronto 19, Ont.

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

Ask Your B&K Distributor
for Demonstration, or
Write for Catalog AP20-N

December, 1962 CIRCLE NO. 106 ON READER—SERVICE PAGE 1n
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14,000,000 reasons why

fewer cartridges # replace more models
o tie up less capital # mean greater profits

Leading record player manufacturers—from the low-price mass producers
to the well-known high fidelity manufacturers—have chosen to protect the
quality of their products with Sonotone—more than 14 million times! That’s
the number of Sonotone cartridges incorporated as original equipment in
the products of the nation’s leading producers. And, that’s also the number
of genuine direct replacements you can make with Sonotone cartridges.

Normally, it would take a large inventory of cartridge models to provide
replacements for 14 million record players. Not with Sonotone. Sonotone
has so engineered its line that just a few models make it possible for you
to offer a direct genuine Sonotone replacement to your share of 14 million
potential customers. What’s more, with only a few models the Sonotone
line replaces the most frequently used cartridges of other manufacturers.

Sonotone has just released a series of new stereo and mono high fidelity
ceramic cartridges with the same standard physical dimensions as cartridges
now used in over 14,000,000 record players.

Rely on Sonotone—the line that requires fewer cartridges to replace more models.
Now available in the handy 6-Pak at your distributors.
®

Sonotone® Corporation * Electronic Applications DivisiOnV + Elmsford, New York
Cartridges ® Needles ® Speakers ® Tape Heads ® Mikes ® Electron Tubes ¢ Batteries ® Hearing Aids

12 CIRCLE NO. 148 ON READER SERVICE PAGE
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rectifier with the fingers (protected by
paper or rubber glove against shock). It
the rectifier is hot (normally it should be
not more than comtortably warm) | it is
cither overloaded or defective. To check
for overload measure the current be-
tween the rectifier outpnt and the first
filter section and compare with the recti-
fier rating. If the current is not excessive,
the rectifier is very probably defective
and should be replaced. If the rectifier is
[ nat hot, check the a.e. voltage to ground
at the rectifier input taking care to use
the lead, mounting cap, or st of the
rectifier itselt as the test point. If the a.c.
voltage is normal, but the d.c. voltage is
not, then the rectifier has probably lost
rectification efficiency and is defective.
|[f little or no d.e. voltage is present,
check for a short or semi-short under
[ loadl, at the input to the first filter section
and for proper a.e. input to the rectifier.
If a had short is found, the rectifier has
probably been damaged beyvond use.
Since seleninm rectifiers, because of
their lower efficiency, tend to run sowme-
what warm, the temperatore test should
he replaced by the “sniff” test. A dam-
aged or overloaded selenium  rectifier
will have a distinet “garlic” odor (these
fumes are poisonous in heavy concentra-
tions).

K. C. McCArTT

I Senior Research Engineer
Universal-Rundle Corporation
I Mahoningtown, Pa.

The method suggested by us was not
intended to be laboratory-accurate.
| However, we still feel that an dpproxi-
mate measurement of front-lo-hack ratio
has some validity cven though it may not
he done al the exact volluges and cur-
rents used in the applications.—Iditors.

o o o

NON-DIRECTIONAL STEREO
To the Editors:
I have just checked the proofs of my
| article “Non-directional Sterco Effects”
which appeared on page 1 of your

~ | avvun fa et O o
= 1 28! D)
. | )

: )
/ e "%I 1 \ \
V osihien i H— s

* ¥

(®J7 (®y

October, 1962 issue. I find that T have
made an error in the switching circuit
shown in Fig. 1. Tam attaching the cor-
rected diagram with this letter.
Cuances J. Iinsan
Corporate Staff for ngineering
Radio Corporation of America
Princeton. New Jerse

With the original circuit. proper op-
cration conld ocewr if the two dises were
not plaged at once. The above fimue
shows a hetter arrangement . —=Editors. &

ELECTRONICS WORLD
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CHANNEL

More Features - Improved Performance - AT A LOWER PRICE

Here is THE outstanding bargain today in a 2-way Citizens' Band
radio: THE NEW RCA MARK VIIl. Compact, dependable, simple
to operate, it outperforms and offers more features than even
the famous RCA Mark VII.

Look what this remarkable new unit offers you:
o 9 crystal-controlled transmit and receive channels

® Tunable receiver for reception of 23 C-B channels; dial marked
in both channel numbers and frequency

e Exceptionally good voice reproduction—high intelligibitity

e Maximum allowable transmitter input of 5 watts*—nominal
output of 3 watts or more

e Highly selective superheterodyne receiver with one rf and two
if amplifier stages

e Operates from standard 117-volt AC; separate DC power supply
(optional) for mobile installations (you don’t pay for unneces-
sary power supplies)

e Electronic switching—no relay noise or chatter

e [lluminated “‘working channel’” feature

e Light and compact—only 3'2 inches high, weighs only 8 pounds
with mike; fits easily under the dashboard of even a compactcar

e Improved Automatic Noise Limiter to reduce effects of ignition
and similar interference

plus many more features to increase its usefulness and efficiency.

www.americanradiohistorv.com
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The new low Mark VIII price $1495°

puts 2-way radio convenience within reach of everyone

GET THE FULL STORY; FILL OUT AND SEND IN THE COUPON BELOW

RCA Electron Tube Division, Commercial Engineering, Dept L-41-R
415 South Fifth Street, Harrison, New Jersey

Please! Rush more information on the new RCA Mark VIl 2-way
Citizens' Band Radio.

Name

7
|

I

|

|

I

I

Address_ =
I

*Moximum plale inpul power to final radic-Trequency

amplifier stages as defined by FCC regulations **Oplianal lis1 price

o
(..) The Most Trusted Name in Electronics

v
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News from Bell Telephone Laboratories

WE'RE “FINGERPRINTING”
VOICES...TO FIND BETTER WAYS
OF TRANSMITTING THEM

Acoustics scientists at Bell Telephone Laboratories study
voices to learn how one voice differs from all others, what
makes yours instantly recognizable to friends and family, and
what the elements of a voice are that give it the elusive
qualities of “naturalness.”

To enable us to examine speech closely, we devised a
method of making spectrograms of spoken words. We call
them voiceprints. They are actual pictures of sound, reveal-
ing the patterns of voice energy. Each pattern is distinctive
and identifiable. They are so distinctive that voiceprints may
have a place, along with fingerprint and handwriting identifi-
cation, as an important too! of law enforcement.

The shape and size of a person’s mouth, throat and nasal
cavities cause his voice energy to be concentrated into bands
of frequencies. The pattern of these bands remains essen-
tially the same despite modifications which may result from
‘ loss of teeth or tonsils, the advancement of age, or attempts
to disguise the voice.

Study of voiceprints and recognition factors is part of our
exploration of new techniques to extract and transmit the
minimum essentials of a person's voice and from these recon-
struct the original voice at the receiving end, retaining its
factors of naturalness.

Our ultimate goal, as always, is to learn how to improve
your telephone service and make it a better value.

BELL TELEPHONE LABORATORIES

world center of communications research and development

Word Picture. This is a picture of the
spoken word ‘“you.” By analyzing the
sound with a spectrograph, the Labora-
tories’ Lawrence G. Kersta makes a print
of the word in graph form. Graph shows
frequency, time taken, and intensity used
in making speech sound.

ELECTRONICS WORLD
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Please use the coupon at the bottom of this page to obtain more in-
formation about products advertised in this issue.

Simply circle the number on the coupon that corresponds to the
number at the bottom of the advertisement in which you are inter-
ested.

Additional information on items mentioned in “New Products & Lit-
erature” can also be obtained by following this same procedure.

PRINT your name and address on the coupon and mail it to:

ELECTRONICS WORLD
P.O. BOX 7842
PHILADELPHIA 1, PA.
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Where will you be
10 years

from today?

2|\

Let RCA help you find the answer with a profitable career in electronics

Now, you can put your finger on the electronics career of
your choice, and RCA Institutes will help you train for it—
right in your own home! RCA Institutes Home Training
Courses can lead you directly to the kind of job you want!
If you are looking for a career in electronics, here is your
chance to plan a successful future for yourself—the RCA
way—right down the line!

RCA Institutes, one of the largest technical schools in
the United States (devoted exclusively to electronics),
offers the finest facilities for home training. A service of
the Radio Corporation of America, RCA Institutes gives you
the technical instruction you need to plan, build, and realize
a lifetime career in today's fastest growing field.

RCA Institutes offers both home training and classroom training—whichever best fits your needs. See the adjoining page
for a dramatic example of how RCA can help you plan for the future you want! Licensed by the New York State Depart-
ment of Education. Approved for Veterans.
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RCA CLASSROOM TRAINING
IN NEW YORK CITY AND LOS ANGELES

- RCA HOME TRAINING

Technical Writer

Technical Writing

Electronics
background

THIS IS THE THIS IS THE
INDUSTRY RCA TRAINING INDUSTRY RCA TRAINING
DESIGNATED THAT WILL DESIGNATED THAT WILL
JOB TITLES HELP YOU GET IT! QUALIFICATION JOB TITLES HELP YOU GET IT! QUALIFICATION
Engineering Aide, Electronics High School Grad - 5
Lab Technician, Technology (T-3) with Algebra, g:d:r:rag:er. s::;zg:z::l’:'c LU
Field Service Physics or Science Tester '
Engineer,
Test Engineer,
Technical Instructor Black & White Television Servicing | Radio Background
- TV Service
Electronic Technician, | Industrial and 2 yrs. High School Technician
Field Technician, (E:ommunica(t\;o;)s with Algebra,
ici lectronics (V- i i
g?;:zl;taesrtgl;:zgchnu:lan. Physics or Science Color TV Service Color Television Black & White
Technician, Technician Television
i Customer Service
Engineer, . Automation Automation Radio or Electronics
Instrument Technician Technician Electronics Fundamentals
TV Serviceman, Electronics and 2 yrs. High School . L i :
Electronic Tester Television Receivers | with Algebra, Transistor Circuits Transistors Radio or Electronics
(V-3) Physics or Science Specialist . Fundamentals
Transistor Circuits Transistors Radio background Transmitter Communications Radio or Efectronics
Specialist Technician, Electronics Fundamentals
Junior & Seni Elect Draftii 2 High School Communications
unior & Senior ronic Drafting yrs. Higl oo Specialist
Detail Draftsman (v-11,V-12) with Algebra, -
. Physics or Science Junior Electronic 8th Grade
. Draftsman i
Color TV Service Color Television Television Drafting
Technician background
Hi-Fi Service Audio Hi-Fidelity Radio background Coder, Computer High School Grad
Technician Programmer, Programming plus 1.year )
Analyst business experience

Cameraman,

TV Film Editor,
Video Technician,
Director

TV Studio
Production (S-1)

High School Grad

Console Operator,
Junior Programmer

Computer
Programming (C-1)

College Grad or
Industry sponsored

Radio Code Radio Code 8th Grade
Technician
Preparatory Preparatory Math 1 yr. High School
& Physics (P-1)
Preparatory Preparatory 1 yr. High School
Mathematics (P-OA)

e Free Placement Service. RCA Institutes graduates are
now employed in important jobs at military installations
such as Cape Canaveral, with important companies such
as 1BM, Bell Telephone Labs, General Electric, RCA, and
in radio and TV stations all over the country. Many have
opened their own businesses. A recent New York Resident
School class had 93% of the graduates who used the
FREE placement service accepted by important elec:
tronics companies, and had their jobs waiting for them
on the day they graduated!

Note: 3 additional locations. RCA Technical Institutes offers
a limited selection of basic resident school courses in Elec-
tronics in Chicago, Philadeiphia, and Cherry Hill, N. J. (near
Camden). For complete information write the name of the
city of your choice on the attached postcard.

December, 1962

®

e Voluntary Tuition Plan for Home Training Courses.
This plan affords you the most economical possible
method of home study training. You pay for lessons only
as you order them. If, for any reason, you wish to inter-
rupt your training, you can do so and not owe one cent.
No other obligations! No installment payments required!

e You get Prime Quality Equipment. All kits furnished
with home-training courses are complete in every respect
and the equipment is top grade. You keep all the equip-
ment furnished to you for actual use on the job, and you
never have to take apart one piece to build another!

SEND POSTCARD FOR

FREE ILLUSTRATED

BOOK TODAY! SPECIFY

HOME STUDY OR
NEW YORK OR
LOS ANGELES
RESIDENT SCHOOL

RCA INSTITUTES, INC. pept. ew-02

A Service of the Radio Corporation of America,
350 West 4th St., New York 14, N. Y.
Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif.
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AUDIO PRODUCTS TESTED RY HIRSCH-HOUCK LARBS

Eico Model RP-100 Tape Recorder
Fisher KX-200 Stereo Amplifier (page 22)

Eico Model RP-100 Tape Recorder
For copy of manufacturer’s brochure, circle No. 39 on coupon (page 13).

i

o @ 233

[

5o 0t

HE Eico RP-100 tape recorder is

unique in several respects. Its tech-
nical specifications are comparable to
those of the most expensive home tape
recorders. Its electronic portions are fully
transistorized (except for the bias oscil-
lator). The tape transport has three
motors, with push-button-operated sole-
noid controls. The flexibility offered by
its many operating controls is exception-
al. Finally, it is available in kit form, as
well as factory-wired.

The RP-100 is a semi-kit, designed for
the advanced hobbyist, In this case, the
term “semi-kit” is used because only the
electronics are in actual kit form; the
deck mechanism is entirely factory-as-
sembled and tested. Construction of the
semi-kit is likely to require some 30 to 40
hours, even for an experienced kit build-
er.

A complete listing of the features
would require more space than is avail-
able here. It is a two-speed (7.5 and
3.75 ips) machine, capable of recording
and playing back %-track mono or stereo
tapes, and playing back J-track mono or
stereo tapes. Having separate record and
playback heads and amplifiers, it can be
switched to monitor off the tape as a re-
cording is in progress, and to make
soumd-on-sound recordings by copying
one track on to the other, together with
a second signal. This process can be re-
peated several times to make multiple
recordings for special effects.

20

The push-button transport controls
are positive and fool-proof. Pushing the
“Stop” button turns on the amplifiers and
the capstan drive motor (a hysteresis-
synchronous type). The “Run,” “For-
ward,” and “Rewind” buttons operate
solenoids and encrgize the reel motors
to place the tape in motion. Before oper-
ating any of the other buttons, the “Stop”
button must be pressed. The tape is
brought to a rapid, smooth stop by means
of d.c. braking current through the reel
motors. A separate “Record” button
must be pressed simultaneously with
“Run” in order to make recordings. This

plavback selector has positions for stereo,
reversed-channel stereo, or either track
played back through both amplifiers for
mono plavback. There are dual record-
ing level meters, an indexing turns
counter for the take-up reel, and an auto-
matic shut-off for the take-up reel when
the tape has run through.

The playback frequency response was
measured at 7.5 ips with two test tapes,
the NCB alignment tape and the RCA
12-3-61T test tape. Both tapes are pre-
sumably recorded to complement the
NAB standard playback characteristic.
There was a gencral similarity between
the response to the two tapes, although
the RCA tape showed a greater variation
in response over the entire frequency
range. With either tape, the high-fre-
quency response was exceptionally uni-
form, showing no roll-off up to 15 ke.

The record/playback frequency re-

+i0mT T I\ P e e ! RN
"[+'8'ps Plaveack rREsPONBE | § 1 = I} RCA 12-6-6IT TEST TAPE
1 CHANNEL | | JETii |
T e I = - - b : |
[ - & R
o "NCB ALIGNMENT TAPE
o] :-)
' AT
5 3 1 I | ] d.u]
2 20 2Ke. BKC. ICKS., 20KC
@ +8 =
= 3
L o = - S S
= i | | N
B RECORD/PLAYQA(.,K FREQUENCY RESPONSE . “1-
|| CHANNEL 1—RECORODING LEVEL =—2008 I

FR EQUENCY-CPS

cannot be done accidentally, so there is
no danger of erasing a valuable record-
ing. The “Record” button can be pressed
together with the “Stop” button to set
up recording levels before the tape is
placed in motion, An “Off” button shuts
off all power to the unit.

The RP-100 has a full complement of
operating controls, in addition to the
transport Dbuttons. A speed-selector
button changes tape speed. Separate
switches control recording and playback
equalization for the two speeds, There
are separate inputs for line and micro-
phone, each having a pair of concen-
tric level controls for the two channels.
Similarly, the two playback level controls
are concentrically mounted. Separate
mode selectors are provided for the re-
cording and playback amplifiers. For ex-
ample, one can record mono programs
on either track, stereo on both tracks, or
copy either track onto the other. The

www americanradiohistorv com

sponse at 7.5 ips was also very good,
being * 3 db from 25 to 20,000 cps. At
3.75 ips the frequencies around 5 ke
were somewhat accentuated, but with
suitable tone-control correction the over-
all response probably could be equalized
to = 2.5 db from 20 to 10,000 cps.

The signal-to-noise ratio of the RP-100
was about 53 db, referred to the normal
recording level as indicated on the re-
corder’s meters. The residual noise was
virtuilly all hiss, The transistor ampli-
fiers are truly hum-free, and there is
apparently no hum picked up in the
heads. The overload characteristics of
this recorder are excellent, and recording
levels up to 6 db over normal maximum
can be handled with only a slight effect
on distortion.

The tape speed measured slightly
high, with an error of about 30 seconds
in 30 minutes of playing at 7.5 ips, The
fast-forward and rewind speeds are faster

ELECTRONICS WORLD
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LAFAYETTE
RADIO
ELECTRONICS

1963 CATALOG NO. 630

388 GIANT SIZE vaces

SRR i Lot Lot

3.‘.‘..‘_‘“ in Our 42-Year History

It's New — It’s Big —
It's Better Than Ever

It’s From the
“World’s Hi-Fi & Electronics

Shopping Center”

Here it is — the exciting, all-new 1963 Lafayette Catalog. 388 giant-sized
pages with thousands of different items for the audiophile, experimenter,
technician, hobbyist, engineer, student, serviceman . . . fully illustrated . . .
hundreds of manufacturers. it's the “World's Hi-Fi and Electronics Shop-
ping Center’ at your finger tips.

CHECK THESE EXCLUSIVE Y L T T Y Y™™

LAFAYETTE BENEFITS :

Y TR :MAII. THIS COUPON TODAY FOR YOUR
-gg“m:}ffgm”m_ 'FREE LAFAYETTE 1963 CATALOG [
T Bugtte 3005y, Aice) 1§ GET ONE FOR A FRIEND TOO! 3

V' LARGEST STOCK
SELECTION. : LAFAYETTE RADI0 ELECTRONICS
Ei.tF'i:, s in the Lalesetie g Dept RL:2, P.O. Box 10, Syosset, LI, N.Y. .o
atalog

vV N I .
aug IT:ENELP%& Latay. ) 0O Rush my FREE 388-page giant-size Lafayette e

ette’s Easy-Pay Credit Plan, | Catalog
up to 24 months to pay

v {JUFTSTA]!‘TDENFTS j O Send me # ... ., shipping charges collect,
AFAYE K ;
V' LOWEST PRICES | I am enclosing ... .
V' 24-HOUR SERVICE ]
] Name ... ...
----- SYOSSET, L. I, NEW YORK : address
a P o
: E =" 111 Jericho Turnpike )
OCATIO JAMAICA, NEW YORK , NEW YORX, NEW YORK ! City — - D it
OTHER LOCATIONS 165-08 Liberty Avenue 100 6th Avenue }
SCARSDALE, NEW YORK BRONX, NEW YORK NEWARK, NEW JERSEY ) Friend’s Name............ : s
691 Central (Park) Ave. 542 E. Fordham Rd. 24 Central Avenue
PLAINFIELD, NEW JERSEY | PARAMUS, NEW JERSEY BOSTON, MASS. b nddress e e
139 W. 2nd Street 182 Route 17 110 Federal Street |
OPENING FALL 1962, NATICK, MASS. City. ... ...Zone.........State.

December, 1042 CIRCLE NO, 126 ON READER SERVICE PAGE
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professional
workhorses

These AR-2a speakers have been serving as
portable monitors for recording sessions since
1959. They have been shipped, carried in taxis,
and stowed in car trunks. They have worked in
studios, in concert halls, and, propped up on
logs, in the Kentucky woods. They have pre-
sided over the recordings of a variety of artists
—pianist Ann Schein, bandleader Eddie Con-
don, folk singer Theodore Bikel.

Recording engineer David Jones still uses them.

AR loudspeakers are often used in professional
applications because of their natural musical
quality, but they are primarily designed for use
in the home. AR-2a’s are $109 to $128, de-
pending on finish; other models are priced from
$89 to $225. A five-year guarantee covers the
full cost of any repairs, including reimburse-
ment of freight charges.

A catalog is available on request. We will also
send a brief description and order form for two
books on high fidelity published by AR.

ACOUSTIC RESEARCH, INC.

24 Thorndike St.,, Cambridge 41, Mass.
CIRCLE NO. 155 ON READER SERVICE PAGE
22

| than most recorders we have used, re-
{ quiring abont 45 seconds to handle 1200
| feet of tape. The wow and flutter were
[ slightly greater than rated, about 0.07%
| and 0.24% respectively at 7.5 ips and

0.14% and 0.35% at 3.73 ips. The rated
| wow and Hutter (combined) are 0.2% at
7.5 ips and 0.23% at 3.75 ips. We have
tested a second RP-100 recorder which
had measured wow and flntter well with-
in these ratings, so it may be assumed
that our test sample was not representa-
tive. In fact the manufacturer states that
current production standards require a
combined wow and flutter measurement
at 7.3 ips not exceeding 0.15% as well as
a speed error not exceeding 0.3%.

In use tests, the recorder performed
very well. It takes a little practice to
master the proper use of the numerous
controls, but the results are worth the

effort. HHardly any difference could be
heard hetween the original program and
that coming ofl the playback heads dur-
ing recording. At 3.75 ips the sound was
rather bright, as the peaked response
would suggest, but this could be tem-
pered with tone controls on the associ-
ated amplifier. Plavback of pre-recorded
tapes did not reveal any undue emphasis
of high frequencies, but were clean and
nicely balaneed. The sound-on-sound re-
cording feature worked well, with the
number of successive re-recordings limn-
ited largely by one’s ability to coordinate
the mixing of the internal and external
signals.

The Eico RP-100 sells for $299.95 in
kit form and $399.95 factorv-wired. A
lnggage-type carrving case is available
for $29.95. For rack mounting, a special
panel is available for $9.93.

Fisher KX-200 Stereo Amplifier

HE new Fisher KN-200 is an inte-
grated stereo amplifier, sold only in

kit form. The “StrataKit” design is in-
tended to make kit-building a pleasant
and fool-proof process. even for a com-
plete novice. Judging from this kit, the
concept is highly successfnl. We'll have
more to say about this later in the report.
The unit is rated at 40 watts per
chanmel  (music power) or 33 watts
continuous power. It has most of the

features of the factorv-wired Fisher am-
plifiers. which is to say it is highly flex-
ible. There are inputs for two magnetic
cartridges (or tape heads), a tiner, and
two high-level auxiliary signal sources.
The mode selector offers a choice of
mono reprocduction throngh both speak-

For copy of manufacturer’s hrochure, cirele No. 60 on coupon { puge 13).

ers from either input, normal stereo or
reversed-chanmel stereo, and mono with
both inputs paralleled {(especially de-
sirable for plaving mono records with a
stereo cartridge) .

The KX-200 has the usual tone con-
trols, channel-balance control, and
ganged master volume control. There are
slide switches for loudness compensa-
tion, scratch filter, tape/phono equaliza-
tion, and tape monitoring from a
three-head recorder. Two more knobs
complete the front-pancl control luyvout
—one controlling the tevel of a center-
channel speaker (if one is used) and a
stereo dimension or blend control, which
mixes the two chaunels to form anything
from pure stereo to mono reproduction.

Each channel uses a 12AX7 phono
preamplifier, with equalization by means

CONTINUOUS SINE-WAVE POWER PER CHANNEL WITH BOTH CHANNELS DRIVEN

100 - - : : T 1
0! : : e EOLI = |
» SO H+ — T =
- 11 MAXIMUM POWER =32 WATTS T |
L 30— T = ] 1
% 20} - 44 i = 2% DISTORTION
| 4 =177 11 1 1 — .= | % DISTORTION 1 4 + ¥
= 11 rrrgr T o -—-—-- — 05% OISTORTION
a 10— o e i
S N 1 T - - I . Bl ] Bl T
I+ 1 4-OHM LOADS +———— CHANNEL B
a 33— T T
W | T I
z 3 ] I ! I
8 - - - - - - - . - . -
2 PR T B T BT ' a " P— - F— 5 a 4 a ' | a 1
e 4 4 P 11 | 4 4 .- e N N—
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20 0 s¢ 710 W00 200 300 500 700 IKC. 2KC. 3XC.  SKC. TKC. IOKC. 20KC.
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WINEGARD S
COLORTRON ANTENNAS

4 gold anodized models from

§ A

NINEGAR
COLORTR

po

*Pat. Nes. U.S. 2,700,105; 2,955,289 ¢ Canado 511,984 ¢ Others Pending.

Y et | ===
® @ & & o
NUVISTOR COLORTRON AMPLIFIER...

Now, through continuous Winegard rescarch, a new, im- gain Colortron Nuvistor Amplifier can casily drive 6 or more
proved Electro-Lens yagi has been developed—the Now TV sets.
WINEGARD COLORTRON—PERFECT ANTENNA For CoLor TV! With revolutionary twin-nuvistor circuit, Colortron ampli-

Colortrons have a flat [\rcqucncy response (PlUS or minus fiers can handle up 1o 400,000 micro-volts of Sigl]il' without
14 DB across any 6 MC channel). no “*suck-outs” or “roll-off” overloading. This is 20 times betier than anv single transistor
on end of b'mds' accurate 300 ohm match (VSWR 1.5 to amplifier. The Colortron Amplifier will bring the weakest

signals up out of the snow, vet strong local TV & FM signals
will not overload it. A special life saver circuit gives the two
nuvistors a lite of' 3 to § years.

This amplifier is completelv trouble free and the finest
performing antenna amphiier you can own.

Completely weather scaled, nothing is exposed to corrode
and causc trouble . . . has all AC power supply with 2 set

tubing fqr rigidity and sx;1b|lfly, insulators wnh. triple mois- coupler. (Model No. AP-220N. $39.95 list). Twin transistor
ture barrier, GoLp ANODIZED [or complete corrosion-proofing,

I or better) . . . unilobe directivity tor maximum ghost and
interference rejection. They deliver today’s finest color recep-
tion, give a new picture quality 1o black and white. Colortrons
are the only outside antennas that carry @ WRITTEN FACTORY
GUARANTEE OF PERFORMANCE,

And Colortrons are built to last. High tensile aluminum

model also available up to 80.000 micro-volis input. New tvpe

There are 4 Colortron models 10 cover every reception need, cirewit protects transistor from static electricity built up in
from suburbs to distant fringe areas . . . $24.95 10 $64.95 list. lightming flashes. (Model No. AP-220T. $39.95 list).

New Winegard Colortron twin-nuvistor amplifier perfecth Colortron Amplifier can be added to any good TV antenna
matches Colortron anieanas. Gives added gain and sensitivity — for sharper. clearer TV reception.
on both color and black and white. Ultra-low noise, high Ask vour distributor or write for technical bulletin,

World's most pewertul TY antenna

]
t
MODEL C-44 MODEL C-43 MODEL C-42 MODEL C-41
GOLD ANODIZED $64.95 GOLD ANODIZED $51.90 GOLD ANODIZED $34.95 GOLD ANODIZED $24.95

B Winegard ... ..
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you're “‘on-the-air’’ with this powerful transistor CB 2-way radio

New Gadre ‘510’ 5-watt,
5-channel Transceiver

Highest Power Allowed ¢ Excellent Selectivity
Solid-State Throughout ¢ Maximum Reliability
When you press the switch you're on-the-air with
the cleanest 27Mc “talk” power possible — 5
watts. You can reach vehicles and base stations
instantly . . . dependably . .. up to 20 miles over
land, 30 miles over water. 5§ crystal-controlled
transmit/receive channels assure perfect con-
tact every time.
ST SELECTIVE —
17 *AL-CONVERSION SUPERHET
use the switch — you're still on-the-air.
't let the silence fool you! Adjustable
«-'ch shuts out extraneous signals for noise-
. standby reception.) The sensitive receiver
it — a dual-conversion superheterodyne —
. iures weakest signals, and repreduces them
it crisp, clear intelligibility. No adjacent
coannel interference. Highest selectivity with
1uned ceramic filters. Electrical interference
virtually eliminated with the *510's’ effective
zutomatic noise limiter.
MOST RELIABLE —
100%, SOLID-STATE DESIGN
Whether pressing or releasing the mike switch,

you're controlling the most reliable, mainte-
nance-free Citizens Band transceiver, It's com-
pletely transistorized — 18 transistors, 8§ diodes.
Keep it "ON*" safely all day — no heat prob-
lems, no tubes to burn out and replace, lowest
current drain prolongs vehicle battery life.
Solid-state components absorb road punish-
ment without damage.

MOST COMPACT—EASIEST TO INSTALL

The smallest, full-power Citizens Band trans-
ceiver is easiest 1o install. Its 3%~ height never
steals leg room in a vehicle; fits smartly under
the dash of the smallest foreign compact. And
it can be used anywhere — vehicle, base sta-
tion field, marine craft. A dual-power supply —
12VDC/110-220VAC — is built right into the
Cadre ‘510, Add a portable pack accessory
(model 500-1) with rechargeable batteries and
you have the lightest, portable 5-watt radio (94
Lbs. with batteries) for pleasure or business.

Cadre ‘510" complete with dynamic microphone,
set of matched Channel 11 crystals, universal
mounting bracket, AC & DC cords . , , $199.95,

See the nearest Cadre distributor for a free demonstration, or write:

H o DD FR B INDUSTRIES CORP, COMMERCIAL PRODUCTS DIVISION, ENDICOTT, N.Y. AREA CODE 607. 748-3373

Conadg; Tri-Tel Assoc., Ltd., B1 Sheppard Ave., West Willowdale, Ont. Txport: Morhan Cxporting Corp., 458 Broadway, N. ¥, 13, N. ¥,

24 CIRCLE NO.
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T T )
POWER QUTPLT -WATTS
(EQUIVALENT SINE-WAVE)

of negative feedback, followed by a
scratch filter and a stage of gain using
%-12AX7. The recorder output jack and
tape monitor switch are in the output of
this stage so that the scrateh filter affects
the signals going to a tape recorder.
After this come the tone controls, fol-
lowed by additional gain from the sec-
ond half of the 12AXT7. The power
amplifier scction uses a 12AX7 voltage
amplifier/phase inverter driving push-
pull 7391’s. Ontputs are provided for 4-,
§-, and 16-ohm speakers. The power
supply uses a voltage-doubler circuit
with silicon rectifiers and a fullawave
rectified d.c. supply for preamp heaters.

Alone among the integrated stereo
amplifiers we have seen, the KX-200 has
a built-in meter with switching facilities
for adjusting bias and a.c. signal halance
on each output stage. This is an im-

| portunt consideration in a kit designed

| for construction by lay hobbvists, who

might not have access to test equipment.

Following are the results of our lab
tests (listed first) with the correspond-
ing manufacturer’s specifications where
these were available (listed second).

[HFEFM Music Power (per channel):
Not measured by us, rated 40 watts.

Continuous Power (per channel): 32
watts G¢¢ 2% distortion at 1 ke, (both
channels driven) versus 35 watts @ 0.4%
distortion (one channel driven).

IM Distortion (at 35 watts per chan-
nel, both channels driven): 1% as against
0.8% (one channel driven).

Frequency Response (20-20,000 cps
@ 2% distortion): * 1.5 db (tone con-
trols mechanically centered) versus = 1
dbh.

Total [lum and Noise (referred to 10
watts): Phono: L. (A) 80 db. R (B}
-73 db; tuner: L (A) —79 db, R (B)

89 db versus — 60 db for phono and

74 db for tuner (both converted to
10-watt reference level).

Input Sensitivity (for 10-watts out-
put): Phono .002 volt, tuner .18 volt as
against .0019 volt phono (converted to
10-watt reference level) and .188 volt
tuner.

Channel Separation (1 ke.): Too high
to mensure. Manufacturer claims better
than =30 db.

Bass Tone Control Range (30 cps):
417 db, — 13 db versus 30 db total (50
cps).

(Continued on page 87)
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how will your success
In electronics
compare with this man’s?

Will you have a rewarding
career, like Robert N. Welch?
Or will you mever get beyond
a routine j0b? It's up to you.

LET'S LOOK AT THE FACTS. Men with ordinary qualifica-
tions may always be accepted for routine, low-paying jobs.
But for eritical technical assignments in well-paying career
positions with engineering status—where electronics is
applied to the frontiers of the missile and space programs—
only men with advanced technical knowledge will do.

MEN LIKE ROBERT N. WELCH enjoy interesting and reward-
ing careers because they have equipped themselves with the
practical and up-to-date knowledge of advanced electronic
engineering technology which industry demands. Mr. Welch
was a technician when he enrolled in a CREI Home Study
Program. Today he is a Phileo Corp. engincer with a re-
sponsible assignment at Vandenburg Air Force Base,
launching site for intercontinental ballistic missiles.

YOU HAVE THE SAME OPPORTUNITY. CREI offers you, for
study at home, a complete program in electronic engineer-
ing technology designed to equip you with the practical
knowledge of electronic developments required for well-
paying positions and put you on the level of specialization
where men are most in demand and progress most rapid.

YOU WILL FOLLOW THE FOOTSTEPS of the thousands of
CREI men who hold positions as associate engineers, engi-
neering aides, field enginecrs, project engineers and tech-
nical represcntatives. They work in every area of elec-
tronics from manufacturing to research in the aero-space
program.

YOU ARE GUIDED and assisted with personal attention from
CRETI’s staff of experienced instructors. You study courses
to which a number of leading engineers and scientists have
made substantial contributions,

YOU CHOOSE FROM PROGRAMS covering every important
field of electronies:
SERVOMECHANISMS ¢ INSTRUMENTATION o RADAR
o COMPUTERS ¢ AERONAUTICAL AND NAVIGATIONAL
e COMMUNICATIONS o AERO-SPACE ¢ TELEVISION
e AUTOMATION AND INDUSTRIAL ENGINEERING
TECHNOLOGY e NUCLEAR ENGINEERING TECHNOLOGY
December, 1962

SUPERVISING A FREQUENCY MEASUREMENT in the Precision
Mearurement Equipment Laboratory at Vandenburg Air Foree Baase in
CREI graduate Robert N, Weleh. He is a Philco Tech Reyp Engineer end
a Section Leader in the laboratory.

CRE! EDUCATION IS RECOGNIZED by such large corpora-
tions as Pan American Airways, Federal Electric Corp.,
The Martin Co., Canadian Broadcasting Co. and Mackay
Radio. They pay all or part of employees’ CREI tuition.

CREI HAS 35 YEARS OF EXPERIENCE in advanced technical
education through home study. CREI has developed elec-
tronics courses for the Army Signal Corps, special radio
technician courses for the Navy and group training pro-
grams for leading aviation and electronics companies.
CRELI also maintains a Residence School in Washington,
D. C., and invites inquiries from high school graduates.

YOU CAN QUALIFY for a CREI Correspondence Program, if
you have basic knowledge of radio or electronics and are
a high school graduate or the equivalent. If you meet
these qualifications, send for the FREE 1963 edition of our
58-page book describing CREI Programs and career oppor-
tunities in electronics. Usc coupon below, or write to:
The Capitol Radio Engineering Institute, Dept. 1112-K,
3224 Sixteenth St., N.W., Washington 10, D. C.

Mail eoupen today for FREE 58-page book

— 1943 Editian Maw Available @ @~ == 0@ =

ERE0O

THE CAPITOL RADIO ENGINEERING INSTITUTE Founded 1927 Tapn
Dept. 1112-K, 3224 Sixteenth St., N.W., Washington 10, D. C.

Pilrase send me detaits of CREI Home Study Programs and Free Book,
LYour Future in Electrenles and Nuctear Engincering Technology.
My qunlihrnlluua are noted to obtain immediate service,

| !
|
| |
|
I
| |
l CHECK FIELD OF GREATEST INTEREST: Nuclear Engineering Technology |
I Electronic Engineering Technology H Automation and Industrial Electronic |
l ﬁ Servo and Computer Engineering Yechnolou Engineering Technology
l Aero and Eng ing T kY [J Communications |
[
| Name e e Age |
I Address S — -
1 City oo SOOI Zone .. .. State .. -
| Employed by S —— o
| Type of present work I
Education: Years High School Other _ l
}
| Electronics Experience '
| Check: O Home Study O Residence School O G.I. Bill 33
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FREE!
“Rapido’”’— the world’s Tiniest
Precision Railroad System.

... with purchase of only 75
Channel Master Premium
Quality Electron Tubes!

It's the big rage in Europe! And it's yours, in time for
Christmas, at no cost. A complete set of unbelievably
tiny 9mm gauge trains precision-engineered in ac-
curate scale and authentic colorful detail—in a lay-
out so small you can run it on your coffee table. Bat-
tery-operated. Lists for $28.95

You Get: Baldwin Diesel Locomotive, 2 Boxcars,
Gondola Coal Car, Shell Tank Car, Caboose...plus
complete track layout {(curved and straight sections),
and Battery Case Control Box. ALSO AVAILABLE
FREE! 45-PIECE TRAIN ACCESSORY PACKAGE.

CHOICE OF TUBES: GENERAL PACKAGE (23 fast-
moving types) or UHF PACKAGE (25 fast-moving
types). Top quality and top profit. Limited time, call
your distributor.

All New Telstar
Crossfire

World’'s most powerful electronic antenna
combines unequalled performance of new
Super-Crossfire TV/FM antenna with new
built-in Telstar Booster! Gives up to 42%
more gain (than 28-element Crossfire) be-
fore amplification,

In the Telstar, an exclusive new TRI-BAND DIRECTOR
SYSTEM which combines low band, high band, and FM
Stereo on a single element, is now joined to Proportional En-
ergy Absorption—the most effective principle yet for achiev-
ing top signal strength. On the high band, each director
functions as 2 half-wave co-linear elements with in-phase
current distribution. New 2-way boom bracing stops cross-
arm bounce. Famous E-P-C “Golden OQvercoat” protects
against weather corroston.

3

NEW! SUPER-CROSSFIRE (Model 3607...available
separately) Same as above—but without booster. Up
to 42% more gain than 28-element Crossfire plus
same high front-to-back ratios.

www.americanradiohistorv.com
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New Telstar
BOOSTER-COUPLER
features peak-power
plus lightning-
resistant circuit!

TV and FM Stereo get the biggest
performance boost yet with 2 booster
that is miles ahead of the "second
best” booster. The Telstar Booster is
especially engineered to pour more
usabie power than any other booster
to 1, 2, 3, or 4 sets' The |atest cir-
cuitry and advanced low-noise tran-
sistor result in highest gain and
highest signal-to-noise ratios yet.

Lightning-resistant. too —because
circuit utitizes the lightning rod prin-
ciple to prevent transistor burnout
caused by induced atmospheric light-
ning. Laboratory-tested by 250,000
lightning volts! Beautitully styled in
blue-and-white. Model 0023

See your Channel Master distributor for literature on all these products.
CIRCLE WO S0renm RrAornsicrneme PaGs

New OMNI-RAY
TV/FM STEREO ANTENNA
GHOST-KILLER EXTRAORDINARY!

A brand-new outdoor antenna with
directivity electronically controlled
by an indoor switch. {No rotator
needed) - Stops ghosts and interfer-
ence in metropohtan, suburban, and
near-fringe areas. For Color TV, Black-
and-White. and M Stereo.

1. Perfect figure-8 reception pattern,
electronically rotated in 22Y2 degree
steps.

2. Deep side nulls
10:1 rejection
ratio. = <y

3."Aim the beams"
for top power;
“aim the nulls™
for top ghost and interference
rejection.
4, Special “Duo-Twin” Transmission
lead prevents mutual coupling.
Your choice of: « Supersembled

stacked antenna only - Complete kit,
single bay « Complete kit, stacked

7. NEW! Rechargeable BRIGHT-MITE.

The revolutionary tiny miracle light that outshines big flashlights.
Powered by the Permanent Energy Cells that power the Satellites.
Ask about our terrific Display Pack deal.

Handsome New
CANAVERAL

FIRSTINDOOR DIPOLE ANTENNA
WITH TRUE ELECTRONIC
CIRCUITRY.

Unique * Pix-Power " switch and im-
pedance-compensating circuit give
you these exclusive advantages:

1. On tow band—resonates on all
channels {even 2 and 3) by electron-
tcally 1lengthening or shortening
elements—without need for manual
dipole adjustment.

2. On high band-—-Greatly increases
gain by functioning as 2 co-linear
half-wave dipoles — without manual
adjustment.

3. Has balanced system with 300-ohm
impedance-matched output to elimi-
nate standing waves.

Has the longest elements anywhere
(96" tip to tip) for greater pull-in
power.

Smartly-styled, with tremendous mer-
chandising possibilities. Model 3720
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FM-A

Kit $89.95 wired $129.93
Includes Metal Cover and FET

]

R e T T
T e

70-Watt Intagrated Stares Ampilfier

sT70

40-Watt Integrated Stersc Ampiifier

ST40

* includes Metal Cover

28

A great tape recorder made greater:

1. New professional studio recording hysteresis-synchronous capstan motor: 24 stator slots
for ultra-smooth drive, ultra-quiet and vibrationless professiona! bearing system.

2. Two new take-up and rewind reel motors, both extra-powered for effortless operation.

3. New cored-out steel capstan flywhee! with all the mass concentrated at the rim for improved
flutter filtering.

4. New optimally designed capstan drive belt brings wow down to negligibility.

5. New relay provides instantaneous extra power to the take-up ree! motor at start to minl-
mize tape bounce. Provides near-perfect stop-and-go operation and eliminates any risk of
tape spillage when starting with a nearly full take-up reel.

6. New automatic end-of-tape stop switch cuts off take-up reel motor power. Also permits
professional editing techniques, whereby tape being edited out runs off the machine while
you are listening to it.

7. Playback preamps remain*on“during stop-standby mode to permit cueing.
8. Recording level adjustment during stop-standby.

9, Shock-absorbent helical spring tape lifters practically eliminate tape bounce at start of fast
winding.
] mi - 1Y 11 1. . DD { 'R

And All These Well-known RP-100 Features:
Separate stereo /4 track record and playback heads permitting off-the-tape monitor and true
sound-on-sound recording; separate transistor stereo record and stereo playback amplifiers
meeting true high fidelity standards; monaural recording on 4 tracks; digital turns counter;
electrodynamic braking (no mechanical brakes to wear out or loosen); all-efectric push-
button transport control (separate solenoids actuate pinch-roller and tape lifters); unequalled
electronic control facilities such as mixing mic and line controls, two recording leve! meters,
sound-on-sound recording selected on pane!, playback mode selector, etc. Modular plug-in
construction.

Wow and flutter: under 0.15% RMS at 7V IPS; under 0.2% RMS at 33/ IPS. Timing Accuracy:
+ 0.15% (=3 seconds in 30 minutes). Frequency Response: Z= 2db 30-15,000 cps at 7Yz IPS,
55db signal-to-noise ratio; = 2db 30-10,000 cps at 33/ IPS, 50db signal-to-neise ratio. Line
Inputs Sensitivity: 100mv. Mike Inputs Sensnhvny. 0.5mv.

SR —

e S Ngw Steres KM MULTIPLEX TUNER ST9Y

T — A Semi-Kit $99.98 Wired $149.98
j. - Includes Metal Cover and FETY

== o= Another brilliant example of EICO’s no-compro-
mise engineering, the new EICO ST97 combines the features of station.monitor
quality and fringe-area reception capabilities with exceptional ease of assembly
for the kit-builder. No test or alignment instruments are needed. The two most
critical sections, the front-end and the 4-IF stage circuit board, are entirely pre-
wired and pre-aligned for best performance on weak signals (frlngl area rec gtlon)
The front-end is drift-free even with AFC defeated. The four IF stages and 1M

ratio detector achleve perfect limiting, full-spectrum fiat response, very iow dis-
tortion, and outstanding capture ratio. The 10-stage stereo demodulator—EICO's

M Sterss Tuner ST98 -—
|'
famous zero- phase-shift filterless detection circuit (pat. pend.}—copes successfully |

AT

with all the problems of high fidelity FM stereo demodulation and delivers utterly
clean stereo outputs. Excellent sensitivity, selectivity, stabllity, separation and
clean signal add up to superb fringe-area reception. The automatic sterec indi-
cator and station tuning indicator travel in tandem on twin slide-rule dials.

Antenna Input: 300 ohms balanced. INFM Usabls S-mltlvm JuY (30 db quutlng),

Kit $99.95* Wired $149.95"
Kit $79.95+ Wired $129.95°

1.54V for 20db tulletmg Sensitivity fer phase-| Iocllns {synchronization) In sterse:
M uurupux 2.5u¥. Full Lim ! ensitivity: 10uY. IF Bandwidth: 280kc at 6 db points.
Autod: Ratio Detsctor Bandwidth: Imc p-p Separation. Audie Bandwidth at FM Detector:
MX99 (Patent Flat to 53kc dlscountin% pre- emphasu IHFM Signal-to-Nolse Ratio: —55db. IHFM
= Pending) Harmonic Distortlon: % Steres Harmonlc Distortion: less than 1.5%*. IHFM
. Klt ;3‘ (1 IM_ Distertion: 0.1%. Output Audie Frequency Response: ==1db 20cps-15kec.
d $64.93

IHFM Capturs Ratio: Jdb crmuul Separation: 30db. Audio Output: 0.8 voit. Output
d fow | d cathode followers. Contrels: Power, Separation, FM

Tuning, SIeroo-Mono. AFC-Defeat.

Listen to the EICQ Hour, WABC-FM, N. Y. 95.5 MC. Moa.-Fri.. 7:15-8 P.M.

Cover Optional $2 95

CIRCLE NO. 115 ON READER SERVICE PAGE

www americanradiohistorv. com
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New
Features
Now

In The

New
‘ICU RP100

"ransistorized
Stereo | Mono
4-Track

Tape Deck

Semikit: Tape transport
assembled and tested;
electronics in kit form $299.95
Factory-assembled: Handwired
throughout by skilled
American craftsmen  $399.95

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

Carrying Case $29.95
Rack Mount  $9.95

p£/Co%

—~

Gver 2 MILLION EICO instrumenls in use.
Most EICO Danlers offor budget terme.
Add 5% In Waest.

®1962 E1CO Elsctronic Instrument CA Ine
3300 Northern Boulevard. L. I. C..

EICO, 3300 N. Biv., L.1.C. 1, N.Y. EW- 1-|
] Send ﬂee 32.page catalog &

O Send new 36-page Guldebook to

|
|
HI-Fl for which | enclose 25¢ |
for postage & handling. l
|
|
|

Oy Tona  State

e r— — — — — — —————

*Actual distortion meter reading of derived
left or right channe! output with a stereo FM
signal fed to the antenna input terminals.

Ezport Dept.. Roburn Agencies Inc.. 431 Gresnwich 8t.. New York 13
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A new source of intense coherent light that
can be used as a carrier for space
communication systems or as the heart

of an ultra-precise radar. This versatile
electronic tool is also used as

a delicate scalpel for eye surgery or as

a cutting torch for tough metals.

By KEN GILMORE

N THE evening of May 9, 1962, a team of M.LT. and
Raytheon scientists sent a bolt of brilliant red light
hurtling toward the moon. It leaped the 230,000-mile

void, illuminated a two-mile-wide circle of the moon’s bleak
surface, and bounced back to earth, The entire half-million-
mile trip took just over two and a half seconds.

This startling accomplisliment—the first time man has
lighted another celestial body from the earth—was made pos-
sible by a super-powerful light maker called the laser.

Lighting the moon isn’t the only job for which this strange
new electronic tool is ideally suited. It also serves as the heart
of a new kind of radar with a resolution far sharper than any
conventional type, Surgeons have used it as a delicate scalpel
for removing tiny tumors deep within the human eye. Put to
work producing a carrier wave for a communications svstem,
it may, under certain conditions, transmit more information
on a single beam than 25,000 television stations all broad-
casting  simultancously. It also welds tough metals, cuts
through steel—literally in a flash—and may eventually power
spaceships and knock attacking missiles out of the sky.

The laser can perform these and scores of other startling
feats because it is the world’s first source of cohcerent light;
that is, all of its light waves are in step. All light until now—
from the sun, from light bulbs, from flame—has been inco-
herent. It is generated by heat. When atoms get hot enough,
they give off encrgy in the form of light. But atomns release
their light energy in a random pattern. For this reason, all

December, 1962

conventional light sources are, in a way, noise generators.
Thev're similar to the old spark transimitters which were once
widely used aboard ships. The spark transmitter generated
many frequencies simultaneously, along with a lot of miscel-
laneous hash and noise. Such a signal couldn’t be modulated
readily. To transmit meaningful messages with a spark trans-
mitter, you turned it on and off—sent code.

The spark generator’s random signals were largely inco-
herent. Modern transmitters, though, generate a regular,
single-frequency colieremt signal which can carry far more
information by being modnlated.

The laser is now doing tor light what the radio transmitter
does for radio-frequency signals. 1t harnesses the energy of
orbiting electrons, gets them to release their power in phase,
rather than at random as in a light bulb, and gencrates a
coherent beam of light.

Fluorescenee

In some ways, the laser’s operation is similar to that of a
common fluorescent tube. All Hluorescence hinges on the fact
that fluorescent materials are able to absorb eneigy of one
frequencey and release it at another frequency.

All electrons can exist on a number of different energy
levels. Normally, any given electron is in its so-called *ground
state.” But when it absorbs energy from outside it moves to a
higher energy state. In the fluorescent tube, for example, the
electrons in the thin fluorescent coating absorh energy in the

29
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A laser beam blasts through a plate of hardened steel at the
Bendix Corp. When the laser’s tremendous energy is focused
into a small spot, temperatures higher than the sun's surface
over a given narrow bandwidth are produced in microseconds.

FLASHTUBE

——
a
A Tl
ot
2
24
[ = A
BEAM

f
fereed
[ SL LN
TRIGGER ELECTRODE
QUARTZ TUBE
Fig. 1. Basic arrangement used in early Hughes ruby laser.
form of photons from an ultraviolet source built into the tube.
In the process, thev jump from one atomie orbit to another,
where they contain more potential energy. In other words,
they store up energy like a spring heing wound.

The high-energy state, though, is an unstable one, and a
few microseconds later the electrons fall back to their normal
lower energy level. During this process, they must gel rid of
the extra energy they absorb. The electrons do this by radiat-
ing the excess energy as light. Almost alwavs, the light radi-
ated is of a lower frequency than that which was originally
absorbed. This is true in the Huorescent light, for example,
where the white light given off is considerably lower in fre-
cuency than the ultraviolet which excited the electrons in the
first place.

The laser’s Hnorescent material is either a combination of
gases or syuthetic ruby made of aluminum oxide with a
sprinkling ot chrominm atoms. The chromium absorbs green
light of a certain frequency, which raises its electrons to a
high level. When they fall back to the normal low-energy
level, they fluoresce and give oft a red light,

The light resulting from natural fluorescence, thongh, is as
incoherent as any other light. To make the ruby into a laser,
each electron must be coaxed into radiating its energy in
phase with all the others.

To accomnplish this trick, the ruby is machined into a cvlin-
der some ¥-inch in dizmeter and trom 2 to 8 inches long, The
ends of the cvlinder are polished, then silvered so that they
beeome tiny mirrors. One of the ends is only partially silvered,
and remains somewhat transparent. When green light ol the
right frequency (from a flashtube) is applied to the ruby,
the chromium atoms are “pumped” to a high-energy state. As

3o ELECTRONICS WORLD

WWW americanradis 'étorv.co.

some of the electrons fall back to the normal state, the light
they radiate is reflected from the end mirvors and travels back
down the length of the rod. On this trip, it strikes other ex-
cited clectrons, prodding them into releusing their excess
energy (Fig. 1).

Fortunately, the light radiated by the triggered electrons
is in phase with the heam which tripped the reaction. As the
now-intensified light continues to travel throngh the ruby,
more and more electrons are stimulated into giving up their
energy, all in phase with the constantly building signal. It
reaches one end, is reflected, and starts back on another trip
throngh the tube. The light surges back and forth, and con-
tinues to build, until finally it is so powerful that a rav bursts
torth from the lightly silvered end of the tube in o cascade of
coherent light. The whole process, from pumping to output
of the beam, takes only a few hundred microseconds.

Meanwhile, of course, other electrons have radiated their
light in directions other than parallel with the tube’s axis.
These rays simphy leave through the side of the tube and do
not have an opportunity to build into a coherent beam,

The Maser

The laser grew out of work which began baek in 1954, Dr.
C. W. Townes, then of Columbia University, was looking for
a way to build a new kind of high-frequency amplifier.
Townes conflined ammonia gas in a tube and bombarded its
atoms with microwave energy at a frequency designed to
pump the electrons into a high-energy state. Then he piped
in low-level signals to be amplified. These small signals stim-
ulated large numbers of the unstable high-energy electrons
into releasing their stored-up energy. A small inpnt, in other
words, triggered a large output,

Townes called the device a “imaser”—microwave amplifica-
tion by stimulated emission of radiation. Other rescarchers
soon built solid-state masers working on the same general
prineiple. They were excellent low-noise, high-sensitivity am-
plifiers and made possible such feats as the M.LT. Venus
radar contact in 1938 and the cross-continent transmissions
bounced from the “Echo I” satellite in 1960.

Townes, meanwhile, had predicted that a similar device
could he made to operate at extremely high frequencies—ac-
tually in the visible light spectrum. Further, an active medinm
which would give out colierent light (it would be called an

Experimental loser radar devised by Hughes. The laser {at
left} produces an intense, tightly focused light beam that
is aimed toward a target ¢ number of miles away. The re-
flected light is collected in receiver mirror of telescope.
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VERTICAL ANGLE
ADJUSTMENT

REFLECTING
END PLATES —_

-ELECYRODES —
1
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::_—)T.nt—«r.,a." i BEAM
1.5 CM.
LD.
RADIO-
FREQUENLY
EXCITER |
100 CM™. - — —

Fig. 2. One of the first goseous optical masers built by
Bell. By maoking one of the end plates completely reflecting
and the other only partially reflecting, the output beam is
made to emerge in only one direction. A horizontal angle
adjustment at the right (not shown) moves the right-hand re-
flecting plate slightly in order to get horizontal alignment.

“optical maser” or a “liser”—I for light®) could be made to
oscillate by enclosing it in a resonant cavity., But with the
wavelength of light measured in angstrom units (the visible
spectrum includes wavelengths centering around 1/2000th of
a millimeter), a cavity resonant at laser frequencies would be
microscopic. At this point, Townes and Dr. Arthur L. Schaw-
low hit upon the idea of building the active medium—still to
be found in those davs—into a cylinder with a mirror at each
end to reflect the light energy back and forth and set up
laser action,

By this time research laboratories around the country were
trving to find a suituble active material which would work in
this configuration. Dr. T. H. Maiman of Hughes Aircraft Cor-
poration succeeded first, and displaved a working model in
Tuly, 1960. Many other experimenters succeeded with slightly
different materials and configurations hefore the end of the
vear. By 1961, Bell Labs scientists had built and demon-
strated a different kind of laser. It used a mixture of helium
and neon as the active medium (Fig. 2).

Early solid-state lasers were pulsed units. The excited elee-
tron supply was quickly depleted when luser action hegan.
Normal output was a servies of high-intensity pulses usually
lasting about a millisecond. Pulse rates of one to four or five a
minute were common. Recenthy, pulse rates of ten per second
have heen achieved. The gas laser operated continuously, but
was inherently a much lower powered deviee than the solid-
state version. Consequently, a great deal of research was
aimed at building a continuonsh operating solid-state device.
Bell Labs was first to demounstrate such a unit early last vear.

Bell Lobs scientists check olignment of optical maser tubes
containing the five noble goses—helium, neon, argon, krypton,
and xenon, The new masers generate fourteen coherent infrared
wavelengths, providing as many potential communications carriers.

*Some consider the term “optical maser™ a gencral one 1o describe devices
of this type operating in the visible and invisible portions of the spectrum;
the term “laser™ would then apply only to devices that operate in the visible
portion of the spectrum.

December, 1962

The laser’s coberent light beam is valuable in many way:.
First and most obvious, it is ideally sujted for communications.
Unlike the incoherent light beam which can only be turned
on and off te transmit intelligence—a “blinker” system used by
the Navy for ship-to-shore signaling for many vears—a lascr
beam can be modulated. Furthermore, since bandwidth—and
thus information-cavryving  ability—is  proportional to  fre-
guency, the amount of information a laser signal can carry
is staggering. (This assumes a laser beam of sufficient inter-
sity. Light is actually composed of photons. In order for a liglt
beam to assume wave-like characteristics, large numbers of
photons must be present, forming a relatively high-intensity
beam.) A single Liser beam under the right conditions can
easily have a bandwidth of 100,000 megacycles. A single sig:-
nal of this frequency can carry as much information—voice,
teletvpwriter, or television signals—as afl conmmunications
channels now in existence. Obviously, a few laser relay sate -
lites orbiting the carth could go far toward wiping ont the
rapidly worsening clectronic traffic jam.

Some of the Problems

Of course, there are problems. The laser’s beam, like other
light rays, can’t go through clouds, fog, snow, smoke, or other
types of poor atmospheric conditions. Thus laser satellite sta-
tions will have to be located in desert regions and other similar
areas which enjoy clear skies most of the time. A system f

This gas laser is the heart of Sperry’s moving-torget radar.

alternate stations will go far toward making the over-all reli-
ability of such a svstem higher, since if one is disabled by a
cloud cover, another can take over.

For overland transmission of information, laser signals will
probubly be transmitted throngh waveguides. Communica-
tions experts estimute that the message load in this countr:
doubles every ten vears. A network of laser-carrying wave-
guides from coast-to-coast would provide enongh information-
carrving ability to meet the need for decades. ITT scientists
lave estimated that a 2-watt gas laser (most present ones
have outputs in the milliwatt range) conld transmit a wide-
band signal 60 miles through such a pipe, maintaining a 20:
signal-to-noise ratio.

One of the prime problems in putting super information-
curying svstems into operation:  extreme lligh-freqm-m-j
modulation techniques have vet to be worked out. Progress:
in this field is being made, thongh. Certain electro-optical
materials which change their light-transmission characteristics
when subjected to an electrostatic field have been demon-
strated successtully, although methods used to date are lim-
ited. Ammonium dihvdrogen phosphate cryvstals, for example,
have been used to modulate laser signals at nearly 100% up
to 1000 me. The sane system vielded 3% modulation up to

3
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One example of a commercially available laser. The head for
the Hughes-built unit weighs about one pound. With the ac-
companying power supply (right) this model sells for about
$2500. Several other manufacturers have available for labo-
ratory and experimental use various low-power lasers, which
range in selling price from around $2500 to $10,000 or more.

15,000 me. A. E. Siegman of Stanford University recently re-
ported attaining 100% amplitude modulation at 2800 mc. with
the system illustrated in Fig. 3.

One of the big difficulties is that electro-optical crystals
such as these require modulation voltages on the order of 17
kilovolts, a level difficult to handle at the necessary frequen-
cies. The Kerr Cell, a well-known liquid electro-optical de-
vice, requires voltages on the same order of magnitude.

Sharply Focused Beams

Coherence brings with it benefits other than information-
carrying ability. It also makes it possible to focus the laser’s
light output into an incredibly tight, sharply focused beam.
As the light rays come from the end of present-day units, they
spread only about 1/20th of a degree. By way of contrast, the
tightest microwave beam, or the biggest spotlight, can barely
squeeze its beam into a one-degree arc. Furthermore, the
laser’s beam can be narrowed even more by focusing it
through simple lenses. The beam bounced from the moon by

200W. FROM
MAGNETRON
S-BANC CAVITY PHOTOCATHODE
2800 WC.
POLARIZER LENS
RUBY I_] {\
LASER L V
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R o,
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o
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Fig. 3. System used te obtain 100 % meodulation at 2800 mc.

fFig. 4. A gos laser being used in a precise Doppler radar.
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M.LT. scientists, for example, was sent through a telescope
backwards. Consequently, it formed a spot only 2 miles in
diameter on the surface of the moon. The tightest microwave
beam, on the other hand, would form a spot 23,000 miles
across the moon. Besides, the antenna necessary to focus the
microwaves into a 1° beam would be enormous—even for
ultra-high-frequency signals.

The laser’s sharply focused beam makes it a natural for a
number of applications. Radar, of course, is one of the most
obvious. Sperry Gyroscope has built one prototype model
which in early tests easily distinguished as individual targets
a row of floodlights ubout the size of automobile headlights
one foot apart at a range of 1500 feet. Engineers calculated
that the actual reflecting target was a spot about four inches
in diameter on each light. Future units should have even bet-
ter resolution. Such radars, with their relatively tiny optical
focusing devices, will be ideal for space, since they are so
much smaller and lighter than microwave units of comparable
resolution.

Sperry researchers have also built a prototvpe Doppler
radar which may be extremely valuable in measuring accu-
rately the closing rate between two rendezvousing spaceships.
Fig. 4 shows the arrangement. The output of a gas laser hits
the dichroic mirror, where it is split into two beams. One is
deflected at right angles to reflecting mirror “A,” and the
other continues in a straight line to the target. The beam from
mirror “A” is reflected, passes through the dichroic mirror,
and strikes the photomultiplier. At the sume time, the beam
from the target is reflected back to the dichroic mirror where
it is deflected at 90 degrees and it, too, strikes the photocell.

Now as long as the target is not moving, the two signals
hitting the photocell are at the same frequency. But when the
target moves in either direction, the returning echo is Doppler
shifted. A beat note is generated and is detected by the photo-
multiplier. The faster the target moves, of course, the higher
the beat-note frequency.

Doppler microwave radars working on the same principle
can be built, of course, but they are accurate only for rela-
tively high velocities. The basic frequency of the gas laser, on
the other hand (in the area of 260,000,000 mc.), is so high
that even a very slight movement of the target produces a
large Doppler shift. A target approaching at a rate of only
one inch per second, for example, produces a Doppler shift
of about 60 kc., easily detectable and measurable. Signals de-
veloped by a device this precise could be applied to an auto-
matic spaceship control system and would allow the ships to
meet with hardly a bump.

With the laser’s extremely tight bean, spaceships will be
able to communicate in perfect secrecy. Experts estimate that
a ship orbiting the earth a thousand miles up could aim a
beam at its home base that would cover a forty-foot circle on
the ground. No one not directly in the beam could intercept
the message or jam the transmission. Laser radar, by the way,
will enjoy the same virtually jam-proof quality.

A Super Heater

Coherence brings with it a third outstanding advantage:
tremendous amounts of heat can be packed into the beam.
Units already built produce millions of times the heat of the
sun in a specific part of the frequency spectrum. The sun, for
example, radiates about 7 kilowatts of energy from each
square centimeter of its surface. This may seem like quite a
lot of power, but it is distributed over a tremendously broad
spectrum. Most of this energy is emitted in the visible spec-
trum, covering wavelengths from about 4000 to 7000 ang-
strom units. Each of these angstrom units stretches over a
frequency range of about 100,000 me. The visible spectrum.
then, covers a band of over 300,000,000 mc. This compares
with our present radio spectrum which is only a few thousand
megacycles wide.

(Continued on page 72)
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PER-CENT
REGULATION

December, 1962

Useful chart for the technician that permits quick POWER SUPPLY
calculation of regulation by use of a straight edge.
By DONALD W. MOFFAT REGULATION

THE quality of a power supply is generally expressed in terms of its

regulation. Ideally, the output voltage should remain the same under
any load from open circuit to full rated current. However, this ideal NOMOGRAM
arrangement could be achieved only if the power supply could be a

voltage source with zero internal impedance, a condition that can be
approached to within a fraction of an ohm with well-designed feedback
regulators. Of course, we are not considering power supplies that provide
a potential only, such as second-anode high voltage, where a high re-
sistance is purposely added to limit current for safety reasons.

Regulation is expressed as the percentage difference in output voltage
when the power supply is unloaded and when it is fully loaded, using fully
loaded output as the reference.

No-load output — Full-load output

Full-load output x 100
This formula shows zero per-cent is perfect regulation because then the
output voltage is the same, irrespective of load. The nomogram will en-
able you to solve this formula quickly, without having to perform calcula-
tions.

Because the power supply is the circuit that connects to all stages
of a system, it is often the cause of undesirable coupling of signals. Poor
regulation and high internal impedance go together, therefore it is easy
for signals to stray from their intended paths and travel by way of the
power supply. On the other hand, a power supply with good regulation has
very little internal impedance across which signals can appear.

Although the basic definition of regulation starts with no-load output
voltage, it is also possible to speak of regulation over a range of load
currents that do not go down to zero. To make this change, simply inter-
pret open-circuit voltage to mean voltage at minimum load current whenever
it appears.

0

Per-cent Regulation =

N

Oy

A

(b)]

~

Using the Nomogram

Voltages on the nomogram are shown from zero to eleven but the scales
can be used for all power supplies by adding any number of zeros to
both voltage scales.

To evaluate a power supply, first determine the minimum and maximum
currents it will be called upon to deliver, and then measure the output
voltage under each of these conditions. The load for each measurement
can be a simple resistance, calculated to draw the proper amount of
current, or it can be a complete circuit.

Locate the two measured voltages on the appropriate scales of the
nomogram. Then a straight line drawn through these two points and ex-
tended to cross all three scales will cross the “Per-Cent Regulation” scale

at the correct value,
For example, assume the output terminals of a power supply measure

300 volts d.c. when no circuit is connected, and 265 volts d.c. when
connected to its intended load.

Add two zeros to all numbers on both voltage scales and then locate 300
on the "No-Load Voltage” scale, and 265 on the “Full-Load Voltage"
scale. Draw a straight line through these two points and, when extended,

1)

(1]

0
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this line will cross the left-hand scale at 13.2% regulation. A "
FULL-LOAD NO-LOAD
VOLTAGE VOLTAGE
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ACOUSTICAL LENS

By GEORGE L. AUGSPURGER

Operation and performance of various types
of devices used professionally and in home
hi-fi speaker systems to disperse and shape
sound energy from horn-type driver units.
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PLANE LIGHT WAVES  AS LIGHT LIGHT EMERGES  PORTIONS OF ¢ d

TRAVELING IN AIR

WAVEFRONT

GOES THROUGH AND RESUMES
GLASS NORMAL LEAVING CONCAVE

VELOCITY IS VELOCITY LENS FIRST GET
DECRE ASED, AHEAD OF REMAINDER,
WAVEFRONTS WAVEFRONT IS BENT
ARE CROWDED AND LIGHT BEAM
CLOSER DIVERGES

TOGETHER

Fig. 1. Light waves passing through flat glass and concave lens,
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SOUND WAVES
TRAVEL ING
THROUGH AR

ARRAY OF SMALL RIGID

OBSTACLES IS "INVISIBLE"

TO SOUND, BUT VELOCITY
IS REDUCED

SOUND WAVES EMERGE
FROM OBSTACLES
AND RESUME NORMAL
VELOCITY

Fig. 2. Sound waves are shown passing through an obstacle array.

Fig. 3. Cross-section drawing of perforated-plate acoustical lens.
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N the last few years, more and more attention has been
paid to the desirability of wide high-frequency disper-
sion in high-fidelity loudspeakers, This concern with a
loudspeaker’s distribution pattern is a good thing, but it is
nothing new to the designers and users of professional equip-
ment. In elaborate soind-reinforcement svstems and theater
sound installations, the problem is much more complicated
than simply trving to avoid beamiug of the treble frequencies.
Careful control of loudspeaker directional characteristics is
just as important here as are the optical properties of a spot-
light to the lighting designer.
One of the most sophisticated, least understood, vet cer-
tainly most interesting methods of controlling sound direc-
tionality is the employment of an acoustical lens.

What the Lens Does

An acounstical lens is usually used in conjunction with a
horn-tvpe loudspeaker. The horn, especially in the high-fre-
quency range, has numerous assets, but two major disadvan-
tages: first, a good horn and driver combination tends to be
more expensive than a cone-tvpe loudspeaker and second, it
is extremely directional. The first drawback is largely counter-
balunced by the efficiency, dynamic range, and fidelity of the
better units. The second can be overcome in a number of
ways—by making the horn a special shape, by making a fan-
shaped array of smaller horns, or by adding an acoustical lens.
The lens introduces no tonal coloration and can be designed
to give almost any desired directional pattern.

Historical Background

The possibility of making an acoustical lens, analogouns in
function and operation to an optical lens, first occurred to two
Bell Telephone Laboratories’ engineers who were working on
refraction effects in conjimction with microwave transmission,

W. E. Kock and F. K. Harvey decided to sce if certain tech.
nigues applicable to radio microwaves wouldn’t also work, as
theory suggested, with sound waves. In their experiments,
thev developed various acoustical converging and diverging
lenses, as well as prisms.

The findings of Kock and Harvey were reported in the Sep-
tember, 1949 Journal of the ASA under the title “Refracting
Sound Waves.” The account is highly readable and vemains
the basis for present acoustical lens design.

How Acoustical Lenses Work:

There are two basice classes of acoustical lenses: the “ob-
stacle arrav” and the “path-length refractor.” Both operate
exactly as do optical lenses, by effectively slowing down a
portion of the advancing wavefront as it passes through the
lens.

When light passes through an optical lens, the effect is
usually explained along the lines illustrated in Fig. 1. If we
imagine a series of parallel light rays (as from the sun) this
means that the wavefront is a plane surface. As this plane
moves through, sav, a picce of glass, it is slowed down mo-
mentarily. The refractive index, an ommipresent term in op-
tics, is nothing more nor less than an indication of the relative
velocity with which light travels throngh the medivm in
question,

So. our light wavefront slows down as it goes through the
glass, then resumes its usual bustle when it gets back on the
freeway. If the two surfaces of the glass are not parallel, but
curved into the Familiar lens shape, the part of the wavefront
which has the least glass to go through resumes its normal
velocity first and the wavefrout is curved as it emerges,

Since the direction of travel of wave-propagated energy is
at right angles to the wavefront. the light emerging from a
lens tends either to diverge or converge, depending on
whether the lens is concave or convex. Those who remember
Huvgens' principle will also probably recall the hours spent
with ruler and compass laboriously plotting this effect.

ELECTRONICS WORLD

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

To make the lens work with sound waves instead of light
waves requires only that we find a substance which is trans-
parent to sound, but which reduces the velocity of sound
waves traveling through it.

The Obstacle Array

Harvey and Kock discovered that an array of small ob-
stacles (small in comparison to any wavelength under consid-
eration) has the same properties as a transparent homogene-
ous medium with a refractive index greater than one. In other
words, sound will pass through such an array as if it wasn't
there except that it comes out the other side just a little later
than if it had traveled the same distance through air.

Fig. 2 shows what huppens. The wavefront diffracts around
individual particles, but in doing so its velocity is decreased.
The obstacles, it was found, could be irregular, spherical, disc
shaped, or parallel strips. Even a series of perforated plates
exhibited the same refractive properties, and this configura-
tion is obviously the easiest to use in constructing a concave,
diverging lens,

Fig. 3 shows a cross-section of such a perforated-plate lens
built into the mouth of an exponential horn. This basic design
is used, for example, by James B. Lansing Sound, Inc. both in
large theater assemblies and in smaller units for home high-
fidelity installations.

Perforated-plate lenses are usually made of circular discs,
and the resulting distribution pattern is symmetrical. The
assembly shown at (B) in the photo, for example, has a
smooth distribution pattern extending through a solid angle of
about 90 degrees.

Path-Length Refractors

This configuration is easier to understand than the obstacle
array since one can sce why a portion of the wavefront is de-
laved. In this case, the delay is achieved by making a portion
of the wavefront travel a greater distance to get from one
side of the lens to the other. The enforced detour produces
the same results as if the sound had traveled straight through
at reduced velocity.

The two common varieties of path-length refractors are
shown diagrammatically in Fig. 4. Sound traveling through
the serpentine configuration winds back and forth until it
emerges, while sound going through the slant-plate config-
uration travels in a straight line, except that the line is not its
original direction of travel.

In the latter case, common sense tells us that the emerging
wavefront will be heading in a different direction than when
it entered. But common sense is wrong. Once through the
detour, the sound continues in exactly the same direction as
before! The separation between plates, remember, is small
compared to a wavelength and the composite wavefront does
not become tilted. If you are still suspicious, get out the ruler
and compass and try Huygens' construction,

In terms of cross-section view then, a wavefront passing
through either a serpentine or a slant-plate lens emerges
traveling in its original direction, having only been slowed
down momentarily. Where does the lens cffect take place?

The answer is apparent if we look at a top view, as in Fig.
5. The design shown is equally applicable to either slant-plate
or serpentine lenses, and it js easv to see that from this angle
at least, the device has the characteristic of a diverging lens.

Such a path-length refractor can be compared to an astig-
matic optical lens—it disperses sound waves in the horizontal
plane while keeping them concentrated vertically. Such a
distribution pattern is especially valuable in auditoriums and
theaters where sound energy must be concentrated on the
audience, and kept off reflecting surfaces to avoid excessive
reverberation and echo.

Parts (A) and (C) of the photo show two JBL driver-horn-
lens assemblies. The larger unit incorporates a slant-plate lens,

(Continued on page 62)
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SOUND WAVES
*, APPRQACHING
+ PATH LENGTH .°
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. WAVES TRAVELING THROUGH
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. DIRECTION OF TRAVEL

Fig. 5. Top view of slant-plate or serpentine acoustical lens.

High-frequency reproducers using (A) serpentine-type, (B) per-
forated-plate, and (C) slant-plate type acoustical lenses.
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RECENT ‘
DEVELOPMENTS
IN
ELECTRONICS

{
y

A New Microelectronic Circuits
A new technique for producing microelectronic
circuits has been developed by G-E which cuts
production time by 80% and allows a wide va-
riety of circuits to be made. As many as 18
transistors and 66 tapped resistors are available
on a single silicon chip in a TO-5 case. The
various elements are then interconnected by
deposited aluminum strips in a custom design
as required by the user.

S-megawatt U.H.F. Antenna |
This 114-foot, 13%-ton television broadcasting an-
tenna indicates a trend developing among u.h.f. sta-
tions toward improving their technical facilities. First
of its type, the antenna is shown being tested by
RCA at Gibbsboro, N.J. The cylindrical antenna can
radiate 5-million watts of power from its oblong slots.
The antenna is to be put into service by WSBT-TV,
South Bend, Ind.

! L4

Truck-Borne Radar

Part of the first shipment of a new tactical long-range search
radar from Westinghouse to the Seymour-Johnson Air Force Base
in Goldsboro, N.C. is shown in the photo during its post-loading
check. The complete radar, including components, inflatable
antenna and radome, can be transported in about five such
trucks. Prototypes of the radar are also housed in the radomes
in the background. The system can be set up and put into
operation within six hours after landing anywhere on the globe.

-« Plastic Antenna Lens
Plastic-impregnated Fiberglas coated with silver and formed
into a cellular lens is being used to focus high-energy radar
beams. Sperry Gyroscope Co. has recently been granted a patent
for the manufacturing process. The company is using giant
plastic radar lens, as shown in the photo, to reduce the weight
and increase the efficiency of shipbcard missile guidance
antennas.

36 ELZCTRONICS WORLD
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Electronic Phone Exchange A
Wiring for the first electronic community dial telephone ex-
change I1s shown being completed at Rochester, N.Y. plant
of General Dynamics/Telecommunication, which designed
and manufactured the system for Independent Telephone
Corp. Put into commercial operation at Etna, N.Y., the ex-
change uses solid-state circuitry which makes connections
in fraction of a second and affords improved transmissions.

Commercial Visible-Light Laser 14
The first visible-light continuous-wave laser designed for the
commercial market is shown below. The unit uses hetium and
neon gases to produce a continuous bright red beam of co-
herent visible light at a wavelength of 6328 angstrcms. The
excitation chassis, mounted in the housing at the center of
the tubular assembly, is a 40-watt, 41-mc. r.f. oscillator. The
laser is being marketed by Perkin-Elmer Corp. at $7900.

Project ‘“Relay’” Equipment A
This equipment at ITT Federal Labs, Nutley, N.J. will soon
take part in intercontinental communication tests via NASA's
“Relay” satellite to be launched late this year. A iink is to be
set up between the United States and Brazil over which
multichannel voice and teleprinter or high-speed data in-
formation is to be transmitted. Project “Relay” is a low-alti-
tude, active repeater communications satellite experiment.

High-Power
Traveling-Wave Tube

A new high-power traveling-wave tube, de-
veloped by Hughes Aircraft Co., could elim-
inate radio blackouts experienced by astro-
nauts. Company scientists said the new
tube could preduce encugh power to trans-
mit through the heat-induced “ion shields”
which surround spacecraft during re-entry
from orbit and normally prevent communi-
cations. The tube operates in conjunction
with a powerful permanent-magnet assem-
bly as shown in the photo. The unit has been
tested at a frequency of 55,000 mc. with an
efficiency of 30 per-cent.
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ELECTRONIC

WEIGHING

By WALTER H. BUCHSBAUM
Industrial Consultant, ELECTRONICS WORLD

Electronic devices speed up automated weighing,
mixing, and packaging operations and assure
higher product uniformity in many industries.

the grocery store and have the clerk weigh out a

pound of sugar by dipping the scoop into the barrel
and pouring the sugar slowly on the scale. When we consider
the labor that woull be involved if we were to depend on
hand weighing for all the things available in a modern super-
market, we realize how important automatic weighing proc-
esses are. Few of us, however, are aware of the important
part that electronics plays in weighing, nor does the layman
appreciate how widespread and vital automatic weighing is
to all phases of our economy.

In addition to food, practically all chemicals, plastics, and
other raw materials of modern industry are weighed prior to
processing. Weighing is an important industrial process not
only for packaging but alse in mixing. Weight is further used
as a measure of quality control on such diverse items as steel
pipe and foundry sand. In pipe it is a measure of pipe uni-
formity and in foundry sand it indicates the amount of mois-
ture present.

The field of weighing is large and well established but the
addition of electronics is a new feature. While the electronic
principles involved are well known and not very sophisti-
cated, all-electronic weighing systems can become quite com-
plex. The examples given here are intended to illustrate the
hasic configurations which are widely used where electronics
and scales are combined.

P ] OT SO many vears ago we were accustomed to go to

The Functions of Eleetronics

The contribution that electronics makes to automatic
weighing is in three separate areas. Electronic devices are
used to detect when the scales are balanced, they also measure
the weight itself, and they record the weight. In many auto-
matic weighing systems the weighing and recording are an
integrated process, almost entirely dependent on electronic
circuits, but these systems usually deal with relatively large
weights, not pounds or ounces. Where weighing is part of an
automatic packaging process, such as filling sugar bags, the
scale is usually a mechanical balance, similar to the one the
druggist uses. The electronic device senses when balance is
reached and actuates a shut-off gate. Because electronic de-
vices operate almost instantaneously, the weight will be exact,
without overflow or underweight.

38

In practically all industrial scales the counterweight is
much less than the weight to be measured and balance is oh-
tained by mechanical leverage. A very simple system of bal-
ance sensing involves a switch actuated by the scale-bean
motion, as shown in Fig. 2. While industrial systems are
usually more complex, this illustration contains the basic ele-
ments which make up more complex systems. As the material
pours into the bag, the scale beam tilts upward until, at the
correct weight, the switch is tripped. This opens the holding
cireuit for the solenoid which controls the flow of material.
The spring working against the solenoid now pnlls the shut-off
gate across the loading funnel. When the full bag has been
replaced by an empty one, the scale indicator will move down,
closing the switch and actuating the solenoid again. The flow
of material starts again. There is a moment in this cvcle, when
the full bag is removed and before the empty one is in place,
when the solenoid gate should be closed to prevent material
from spilling. This is accomplished by inserting a latching

Fig. 1. Simplified schematic of a reed-switch batching scale system.
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Fig. 2. Balance detector. When
bag is full, solenoid closes gate.
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relay between the shut-off switch and the solenoid. A second
switch then resets the latching relay either after a fixed time
or when the empty bag is in place. Here is room for additional
electronic controls such as a photo-electric system to detect
the presence of an empty bag.

Industrial scales use a variety of motion-sensing devices for
balance detection. Typical of them are variable capacitors,
variable inductors, photocells, magnet-operated switches, and
differential transformers. In one unique svstem made by The
Howe Scale Company an ordinary circular dial scale is con-
verted to automatic balance detection by attaching a small
Alnico magnet to the scale pointer. A second stationary
pointer containing a miniature reed switch is then set to the
desired scale reading. When the regular scale pointer comes
up to the preset pointer the magnet pulls the reed switch
together and the electronie circuit then actuates whatever
controls are required to stop the flow of material.

Fig. 1 illustrates how a set of four such reed switches can be
applied to mix three different materials into a single-batch
container. As material A pours into the container on the scale,
the pointer carrying the magnet approaches switch Si which
closes and energizes relay B. When relay B is energized, it
removes power from the holding contact on relay A, causing it
to open, thereby closing the gate on material A. Relay B, when
energized, supplies power to the solenoid in material B’s bin.
Relay B is held closed by its holding contact which receives
power from relay C, as long as relay C is open.

When the magnet pointer reaches the next weight level,
switch S: closes and energizes relay C which shuts off material
B and lets material C flow into the container. At the final
weight switch 8. is closed and C is shut off. Only when the
pointer returns to the weight of the empty container and the
magnet closes switch S, and through it relay A, is material A
again allowed to flow. Each switch is closed only during the
time that the magnet pointer is opposite it. It is therefore
necessary to use holding contacts on each relay to keep it
closed. Each successive relay supplies holding power when
it is open to the preceding relay. The arrangement is a typical
ring-relay circuit that can be replaced by a four-position step-
ping switch.

Probably the most widely used device for balance detecting
is the differential transformer. This device is also used in mo-
tion-sensing of many industrial devices and its principles
should be understood by anyone interested in industrial elec-
tronics. The circuit diagram of Fig. 3A shows that the output
signal at the secondary will depend on the amount of coupling
provided by the movable iron core. The motion of the core is
mechanically linked to the balance beam of the scale, or to
whatever motion the device is intended to report. A more
complex differential transformer is shown in Fig. 3B. Here
the output voltage of one secondary winding will increase as
the other one decreases. When the core is cxactly in the cen-
ter the two secondary outputs will be equal. As the core

LA g !
SWITCH OPEN AT
BALANCE
COUNTERWEIGHT

December, 1962

moves, their difference is a measure of core motion. Most dif-
ferential transformers use bifilar windings so that primary and
secondary wires are wound together for maximum conpling.

One reason why differential transformers are so widely
used is because their output signal is a sine wave, directly
applicable to servo control systems. In a more sophisticated
version of the basic system shown in Fig. 2, the output of a
differential transformer would drive a servo system which
would then control the flow of material.

Electronic Weight Measurement

All mechanical scales operate on the principle of balancing
the gravitational force of the unknown weight with a known
force, either as counterweight or spring tension. To determine
weight by electronic means, the gravitational force is often
measured directly by means of transducers. These devices
convert force into an electrical signal. Probably the simplest
such transducer is the strain gage in which the change in
resistance of a wire grid due to elongation is proportional to

o e OUTPUT A
- OUTPUT
) DEPENDS

< ON CORE <F
2 POSITION =
o ouTPUT B
MOVABLE IRON CORE
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Fig. 3. Basic single {A) and dual (B) ditferential transformers.
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Fig. 4. In strain-gage transducer, weight changes rasistance of grid.

Fig. 5. Hydraulics translates force on piston into cere position.
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SCALE

Fig. 6. Servo balance system uses
dual differential transformers.
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Fig. 7. Outputs of shadowgraph scale system have several functions.

the force applied. Fig. 4 shows such a resistance grid bonded
to the column. When the column is stretched, the grid will
stretch too. This reduces the eross-section of the vertical con-
ductors and therefore increases their resistance. If the grid is
part of a balanced Wheatstone bridge, the change in resist-
ance will upset the balance and cause an error signal, propor-
tional to the weight, to appear across the meter. Strain gages
are widely used in industrial electronics and were described
in some detail in the May, 1960 issue of this magazine.

In clectronic weighing, the assembly which converts weight
into a signal is usually called a load cell; the most widely used
type is basically hydraulic. Eleetronies enters only to convert
the hydraulic force into an electrieal signal which can con-
veniently be transmitted and measured. A basic hydraulic
load cell, shown in Fig. 5, consists of a large diameter piston,
held concentric by the stayplate and the bridge ring, which
“Hoats” on oil. As the piston is forced down, it exerts pressure
on the oil which is passed through a very narrow tube. Al-
though the motion of the piston may only be .005 inch maxi-
mum, the difference in diameter between the piston and the
tube results in a much larger motion of oil in the tube in ac-
cordance with hydraulic principles. If the tube is curved and
sealed at the end. it will be stretched as the pressure increases.
This is called a bourdon tube and is used in many hydraulic
systems to indicate oil pressure. In electronic weighing sys-
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tems the motion of the bourdon tube is sensed by a differential
transformer whose movable core is mechanically linked to the
end of the tube as shown in Fig. 5.

The basic circuit for null balancing is shown in Fig. 6; it is
used in practieally all weighing systems which depend on dif-
ferential transformers. Note that both primaries and second-
aries of the transformers are connected in series although in
other svstems this is not always the case. A matching trans-
former links the difference signals to the input of the servo
amplifier but in other systems a resistor network performs the
same function. As long as a difference signal exists at the
servo amplifier, power will be supplied to the control winding
of the servo motor which will turn to pull the core of trans-
former T: to match the position of the core of T, the sensing
device for the load cell.

Elcctronic Weight Indication

If we add another gear train and a counter to the linkage
of the circuit of Fig. 6, the weight can be indicated directly
in numbers instead of by the pointer on the scale. If the servo
system were replaced by a digital voltmeter which measures
the output of differential transformer T. we would have an
indication of weight in digital form, both visually and elec-
trically. Actually the most widely used means of reading
weight electronically is with a digital shaft-position encoder.
This device translates shaft position into a binary number by
means of a printed-circuit pattern on a disk and a set of sta-
tionarv contacts. The position of the shaft determines the
electrical connections that are made. If the shaft is geared to
the servo motor then the output of the encoder can be used
directly to furnish binary data to a computer or automatic
printer. There are also a number of all-electronic devices
which convert an a.c. or d.c. voltage into pulse trains with
binary codes. These so-called A/D (analog-to-digital) con-
verters constitute a highly specialized field in themselves and
while they will often be found in industrial installations, their
servicing should be left to qualified specialists,

Practically all electronic weighing systems that provide a
numerical display or which furnish data to a computer use
some means of converting the analog output of the scale into
a digital signal. One unique method of providing both a visual
scale indication and a digital read-out is used in the so-called
shadowgraph scale. As illustrated in Fig. 7 the scale is an
even-balance tvpe with a counterweight. The indication is by
means of a light beam which is formed by a reticle mounted
on the scale beam. By adding a binary coded portion to the
reticle and a set of photocells adjacent to the dial chart a
binary ontput of weight indication is obtained.

This binary signal can be used either to drive a counter, ac-
tuate certain signals, drive a data printer or some other control
equipment. This type of scale is used in such special applica-
tions as coin counting as shown in Fig. 8. A carefully counted
roll of coins is used as a checkweight and the shadowgraph
indicator shows the amount of over- or under-weight. At the
same time this information can be recorded to keep count of
large amounts of coins, A

Fig. 8. Shadowgraph
coin-tounting scale is
basically the same
device shown in Fig.
7. Roll of coins is
balanced against an
exact count of coins
in another roll. Over
or underweight con-
dition is indicated
by projecting o line
on translucent scale.
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British Grtmnd Station for Satellite Communications
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Steerable dish antenna is B85 feet in diameter with moving parts
weighing more than 850 tons. No protective radome is used and
because of exposed location and high winds, extremely solid con-
struction is employed with considerable driving power reserves.

ANY comnmumications experts believe that orbiting

relay suatellites are destined to play a vital role in

world commumications during the next decade.
Projects “Telstar,” “Relay,” and “Echo” have pointed np the
likely pattern of satellite techniques and equipment, But
equd]ly important for a practical world-wide service will he
the establishment of a network of ground stations, with sensi-
tive antennas that can be accurately tracked on the satellites,
low-noise microwave receivers and high-power transmitters,
and full facilities for patching into national television and
telecommunications services.

In order to cooperate with the testing and assessment of
the experimental U.S. communications satellites, the British
Post Office—responsible for all telecommunications services
in the United Kingdom—has erected an elaborate ground
station on Goonhilly Downs, in the extreme southwest tip of
England. The site is close to the spot from which the Euro-
pean end of the original transatlantic tests were conducted
by Marconi in 1901, Although the Goonhilly station—com-
pleted by June, 1962 to meet the “Telstar” schedule~is only

December, 1962

telephone signals from U.S. to Europe rvia

By PATRICK HALLIDAY

Description of equipment installed at Goonhillv Downs
now heing used successfully to relay television and

“Telstar.”

Goonhilly Downs ground station is in
Cornwall at the southwest tip of England.

View of the antenna dish from the antenna control console.

experimental at present, it is intended that the station will
eventually become one of the first fully operativnal links in
any future commercial service. 1Full provision is made for
relaving from the United States of television, telephone, tele-
graph, and other signals.

What will these earth-space stations of the future be like?
The set-up at Goonhilly provides a key to what may be stand-
ard practice in a few years time,

The nuain constructional feature is the steerable dish an-
tenna 83 fecet in diameter, the moving parts of which weigh
more than 830 tens. Since there is no protective radome and
because of the exposed hilltop location where high winds
sweeping in from the Atlantic are common, extremely solid
construction and considerable power reserves have been con-
sidered essentinl. Two 100-horsepower driving motors are
emploved and provide a maximum speed of 1 per second
inelevation and 2 per second in azimuth. The large parabolic
dish is designed to remain fully operational in winds of 63
m.p.h, and gusts of over 90 m.p.h. In more severe gales the
antenna is ckimped with the axis of the dish vertical.

The antenna is steered primarily from information coming
over the NASA minitrack network from the Goddard Space
Flight Center. The orbital predictions are fed into a computer
which processes the data to provide in each one-second inter-
val information in punched tape form for the antenna steering
equipment giving time, azimuth bearing and ity rate of
change, elevation and its rate of change, and the slant range
to the satellite. The computer is programmed to take into ac-
count such factors as changes in atmospherie refraction. The
design accuracy of tracking is better than 4 minutes of arc
(0.07°) plus additional manual or automatic correction.

Receiving & Transmitting Equipment

Immediately behind the reflector dish is a cabin containing
a traveling-wave maser tuned to 4170 mc. and cooled by
liquid helium and liguid nitrogen. The permanent magnet
for the maser weighs 250 pounds but to reduce the consunmp-
tion of liguid helium, the magnet is being replaced by a super-
conducting magnet. Coils wound with niobium supercon-
ducting wire lose all trace of electric resistance at extremely

(Continued on page 73)
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THE
BUSINESS
RADIO
SERVICE

By GEORGE W. PETTENGILL

Administrator, Product Planning, Mobile Communications Equipment
Radio Corporation of America

Two-way mobile radic communications
reduces costs through efficiencies

in the conduct of daily business.

Here are facts and figures

on this fairly new radio service.

WO-WAY mobile radio communications were first used

by the safety services such as police and fire depart-

ments, but it soon became apparent that this new
tool conld be used to good advantage elsewhere. Business
and commercial services started slowly to make installations.
using licenses issued in the Citizens Radio Service, The tempo
of these installations increased to the point where, on June
19. 1958, the Federal Communications Commission estab-
lished a new service known as the Business Radio Service
for the use of such commercial enterprises, Its growth was
verv rapid and at the end of the first vear, there were 8500
authorizations. After two vears there were 19.160 authori-
zations, after three vears 25400, and at the end of four
vears 37,430, The service continues to expand at a rapid rate.
Such growth clearly indicates the usefulness of this methaod
of commumication,

Limitations of Citizens Band

The first business radio operation was licensed in the Citi-
zens Band becanse there was no other category under which
the necessary anthorization could be obtained. However, the
CB radio service was originallv created by the FCC to provide
personal communications for individuals and was not intencled
for large flects of vehicles. It had a number of disadvantages.
The frequency band, originally 460-470 mc., was good only
for short-range commmication, power was limited, and all
stations were required to share channels with all other sta-
tions. Operation in this hand left something to be desired.

Since the Business Radio Service was established, the FCC
has changed the Citizens Band rules and has provided twenty-
three channels in the vicinity of 27 me. However, CB service
stil has some serious disadvantages for commercial use.
Power is limited to 3 watts input and the service must he
shared with more than 200.000 other nsers.

Fregueneios. Eligibility, and Licenses

The FCC recognized many of the shortcomings of the
Citizens Band for business operation and created the new
BRS which was much better adapted to such use. It provided
thirtv-three base-station or mobile channels in the so-called
low-frequency vihuf, hand of 30-30 me. (actually 27-43 mc.)
which could he nsed for stations requiring maximum range.
In addition. the FCC authorized twenty-one v.h.f. channels
between 130-174 me. (actmally 151158 me.) which provide
good operation for medium range. Also, it set aside more
than one hundred channels in the u.h.f. high band between
460 and 470 me. which are excellent for city coverage and
offer superior short-range communications.

Essentially, all business activities are eligible for the BRS,
as well as some educational, philanthropic, and religious
institutions. hospitals, and clinics. The main requirement s
that it he a lawful commercial activity and that the owners.
or in the case of a corporation all of the directors and
officers, be U.S. citizens. Messages carried on the system
should be confined to the accomplishiment of business activity
and must give way to any cmergency conmmunications in-
volving immediate danger to life or property. The rules set-
ting up the BRS do not penuit point-to-point conummication,
but oulv communication to mobile units,

To comply with legal requirements. the radio station niust
have an FCC authorization to operate, This is obtained at no
cost by filing an application which sets forth location of the
station, identity of the applicant. and some technical informa-
tion. The authorization is good for a five-yvear period. The
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base-station operator must have an operator’s license, or an
operator’s permit, and both the holder of the station license
und the operators must be U.S. citizens. In addition, if an
antenna tower is to be erected, permission must first be ob-
tained from the FAA which must pass on any tall structures
that could become a menace to air navigation,

The usual equipment for the BRS uses frequency modula-
tion and 3-kc. deviation for the lower bands and 15-ke. for the
high band. The FCC sets frequency stabilities of .002% for
the low band and .0005% for the two higher bands. The as-
signed channels have various plate-power input limitations,
some being restricted to 3 watts, to 30 watts, to 180 watts,
to 300 watts, and others to 600 watts input. Communications
over these channels is limited to voice messages and restricted
to the audible frequencies between 300 and 3000 cps.

Planning the System

Planning a communications system in the BRS is normally
a joint effort of the user and the supplier of the equipment.
The user can be very helpful and usually can supply infor-
mation on the following:

Table 1. Listing of frequencies available for Business Radio.

LOW V.H.F. BAND

FREQ. PWR. LIMITS FREQ. PWR. LIMITS
"27.235mc. 30 watts (shared channel) | 35.08 mc. 180 watts
27.245 " " 35.10 L
27.255 " ” 35.12 e
27.265 " " 35.14 "
21.275 " " 35.18 g
27.39 500 watts 35.70 500 watts
27.41 ” 35.72 "
2743 180 watts 35.88 180 watts
27.45 ” | 35.90 =
21.47 ” I 35.92 "
27.49 " | 3594 500 watts
27.51 3 watts 35.96 "
27.53 " | 35.98 "
33.14 ” | 42.96 180 watts
35.02 " | 4298 3 watts
35.04 180 watts 43.00 180 watts
35.06 " !
HIGH V.H.F. BAND
FREQ. PWR. LIMITS | FREQ. PWR. LIMITS
151.625 me. 180 watts 151.955 mc. 600 watts
151.655 ” 152.300 600 watts (shared channel)
151.685 ” 152.360 4 "
151.715 4 152.420 " "
151.745 e 154.540 180 watts
151.775 " 154.570 3 watts
151.805 0 154,600 "’
151.835 " 157.560 600 watts {shared channel)
151.865 e 157.620 " "
151.895 " 157.680 " "
151.925 600 watts

U.H.F. BAND
461.05 mc.-469.95 mc.
110 channels with various power limits; most channels shared with
other services.

Notes: 1. Power figures refer to maximum plate-input power
to final r.f. stage. 2. For other limitations and specific regula-
tions, see FCC Rules & Regulations, Part 11,
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1. Area to be covered by the radio system.

2. Number and types of vehicles in which mobile units
will be installed.

3. Locations available for the base station.

4. Location of the dispatcher, or dispatchers if more than
one is required.

5. Local building laws governing the erection of antenna
towers.

With this information, a supplier'’s representative can de-
termine the tvpe of equipment and transmitter power re-
quired to build an adequate system. He also will be helpful
in selecting the desirable frequency band and the specific
channel best suited to the area. In defining the area to be
covered, it is well to consider any expansion contemplated
for the future as it is often less expensive to make provision
for extension of the original system than to modify it at a
later date. The same thinking can be applied to mobile units,
as the FCC will permit an applicant to license the number
of units he expects to have within the next five-year period
even though he does not put them all in originally.

Antennas & Equipment

Location of the base station and antenna tower should he
worked out jointly with the equipment representative as it
ties in directly with the area to be covered and the amount
of transmitter power which can be used. The dispatcher does
not have to be located at the same place as the base station.
so usually this does not create any problem. It is possible
to have several dispatching locations on the transmitting
equipment if there are several departments using the same
radio system.

In general, the user will be more thoroughly acquainted
with local building laws which ofttimes restrict the location
or height of antenna towers. In many places, a building
permit is required to erect such a tower. While the usual
system consists of a base-station transmitter and receiver
with jts accompanying antenna, a number of alternate meth-
ods is available to adapt a radio system to the special re-
quirements of the user. These take the form of directional
antennas which radiate most of their energy in the desired
direction. Such antennas are usually used when the base
station is on the edge of the area to be covered.

If greater range is required. the base station can be located
on top of a hill or a tall building and controlled over a leased
telephone line or by a separate radio circnit. On the two
higher bands, antennas are also available which have power
gain and will extend the range by radiating signals which
are equivalent to transmitters having greater power.

FCC-approved equipment to provide the radio system de-
scribed here is available from several reliable manufacturers
in all three frequency bands and comes in a variety of trans-
mitter powers and types of enclosures. Mobile equipment
is available for both six- and twelve-volt operation but is
usually limited in power output to approximately 100 watts.
This limit is imposcd by the power available from the ve-
hicle’s electrical system.

Two-way mobile radio communications is a new tool which
many users find helpful in reducing costs through efficiencies
in the conduct of daily business. Radio transmitters must
conform with certain legal and technical requirements im-
posed by the FCC, and stations may not be placed in opera-
tion without proper authorization. Good planning of the
system before installation will pay off by better operation
and more satisfactory communications. A
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Fig. 1, How to remove metallic par-
ticles from the movement's magnet,
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Service That” Meter Movement

Despite the “hands off” warning for some defects, many remedies
for erratic action are within the scope of the non-specialist.

By THOMAS R. HASKETT

specialists, few technicians will attempt to work on

the movements of their meters. It is true that certain
jobs must be left to the meter shops and labs specializing in
this field. Nevertheless, there are certain maintenance and
repair measures which, although they may recuire some care,
are within the scope of the average technician interested in
saving the expense of replacement or outside repair.

If the pointer tends to stick or move erratically, or if it
cannot be "zeroed” reliably by means of the external, zero-
set screw, the trouble is likely to be one that can be handled
without going elsewhere. This applies to the d’Arsonval
movement. or basic d.c. ammeter, which is common to most
instruments technicians are likely to encounter and use. It
is such meters with which we deal here.

The first rule is that work should be done in a closed room;
one with little air circulation. A clean, well lit table should
be covered with a large sheet of white paper. Any tools to
be used should first be freed of metal particles, dirt, and
lint by brushing with a small, clean paint brush. The tech-
nician then rolls up his sleeves, washes his hands thoroughly,
and dries them. He is now ready for “surgery.” At this point,
the meter can be inspected to determine whether it can be
repaired or not.

: ;INCE THEY feel that such work is properly left to

Preliminary Examination

The movement is removed from its
ease carefully and a visual check is made
of the coil and springs. If these have
been bhurned out, no further attempts
should be made; the unit is beyvond re-
pair.

If the glass or the case has been
broken, it's extremely likely that dust

"7V
PR IRERY

Fig. 2. A simple burning tool for re-
moving fine particles of dust and lint.

Fig. 3. Hook-up for deflection check.

it is also likely that the meter pivots are dull, and these can't
be repaired in the field. However, if glass, case, coil, and
springs are intact, cleaning and re-adjustment can be per-
formed.

Lint and Dirt

If the pointer tends to stick at some particular spot on
the dial, or if tapping the case while a static measurement
is being made couses the reading to increase without an in-
crease of coil current, the most probable cause is lint, dust,
or metallic particles in the coil or on the magnet surrounding
it. Such foreign particles can be removed by either or both
of the techniques described here.

A thin sliver of steel is most suitable for drawing off ¢hips
of ferrous metal clinging to the magnet. This implement.
which can be fabricated easily, should be filed extremely thin
at its point. It should then be wiped carefully to make certain
there is nothing on it that it can deposit in the movement.
Then, as shown in Fig. 1, it should be inserted between the
pole piece and the core in such a wav as not to touch the
springs or coil. This is not an easy job, particularly for some-
one who has not done it before, but it can be managed.

Use a magnifying glass to check for lint, since even a tiny
piece can cause sticking. Relatively large
pieces can be removed with fine tweez-
ers. For others, a burning tool like the
one in Fig. 2 may be needed. Wires can
be taped to the outer surface of the
wooden dowel for support. The working
end is formed much like a small soldering
tip. It may be necessary to hammer the
point flat so that it can be inserted in
the coil without disturbing the latter too
much. Although the stepped-down volt-

3" WOODEN DOWEL

L—ABOUT 3"
#24 NYCLAD
WIRE

has found its way into the coil. This
would account, at least in part, for any
shuggishness noted in the pointer’s ac-
tion. This can be remedied. However, T|—

__[_""&'“

L5V,

age is intended to control the build-up
of excessive heat, avoid a heavy hand

5008 or the application of the bumning tool in
QR LESS a
one area for too long a time, lest the
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springs or the wire of the coil be subjected to damage.
Friction Problems

If the moving pointer scrapes the dial at one or more
points, this friction will of course cause sticking and erratic
movement; the obvious remedy is to straighten the pointer.
Use tweezers and work gently. Too much force can damage
the coil or springs.

If a meter has been subjected to excessively rough treat-
ment, there is a chance that the jewels have been cracked or
the pivots dulled. You can do nothing about either of these
defects—but there’s one other possibility that could cause
similarly erratic deflection. The bearings may be too tight.
The jewel screw, located in the center, should be loosened
slightly to see whether friction is thereby reduced. It will
probably be necessary to use a jeweler’s screwdriver for this
job. If one isn’'t handy, a thin scrap of metal can be filed
down to size but, once more, be sure to brush away any
filings before use.

Rebalancing

If the meter movement no longer returns accurately to
zero indication when current is not applied, it is possible that

sible mawks, As a rule. any that are found can be removed
with an ordinary pencil eraser~but don't run the risk of hav-
ing eraser particles get into the movement. Hold the meter
upside-down so that debris will fall away from the coil and
springs.

Checking and Calibration

It is a good idea to get the meter back in its case before
final checking and calibration, and this can be done if no
internal shunt is used. Where a shunt is involved, the move-
ment is best left uncased for these final steps, since the shunt
itself may require correction,

First the deflection action of the pointer with current
applied should be observed. A suggested hook-up is shown
in Fig. 3. The scries potentiometer should be high to start
out with, greater than internal resistance of the movement.
The procedure can be started safely with both potentiometers
at full resistance, but one of the wires to the meter terminals
should be held in place by hand rather than connected
securely. Thus, if rotating the arm of the series pot causes
the pointer to deflect suddenly, the wire can be released
before the coil has a chance to burn out,

If abrupt motion of this type is noted, a series pot of

<

(A}

[ o)
I
TAIL SIDE
WEIGHT WEIGHT
(B) {c)

Fig. 4. Zero set holds well in any position with proper balance. Check and adjust in the three positions shown.

misuse has disturbed its delicate balance. There is an ex-
ternally available zero-set screw on the face of the case, of
course, but its re-adjustment may not bring the pointer to
rest at zero regardless of the position of the meter.

Correction of this condition involves adjustment of the
balancing tail and side weights, located at the bottom end
of the pointer near the pivot. Before attempting this, make
sure that the pointer is straight. Then hold the meter so that
the zero mark heads up at an angle of about 22 degrecs
from the horizontal, as in Fig. 4A. In this position, adjust
the zero-set screw so that the pointer is exactly over zero.

Next rotate the meter until the zero mark and the pointer
are heading horizontally, as in Fig. 4B. In this position,
adjust the tail weight for exact zero. Finally, hold the meter
so that the pointer and the zero mark are pointing straight
up (Fig. 4C), and adjust the side weights for accurate zero
indication in this position.

Screw-type adjustments may be used for these weights, but
they vary with the make and model of the movement. Some
ingenuity may be required in utilizing and even fabrieating
tools that will facilitate manipulation.

Before the movement is returned to its case, the latter
should be cleaned, but never use a cloth: lint will almost
certainly find its way back into the coil. Use a clean, soft-
bristle brush and always stroke away from the movement
itself.

Although this is largelv a matter of appearance rather
than performance, the dial face should be inspected for pos-
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higher value should be substituted and the operation can be
attempted again. By alternate re-setting of the two controls,
a point is found where manipulation of one control produces
a controlled deflection of the pointer. It should now be pos-
sible to adjust for deflection from one extreme of the dial
scale to the other, in order to make certain that the painter
moves freely and smoothly throughout its are of travel.

If another meter of known accuracy is on hand, it can be
used to check the accuracy of the repaired unit by substitu-
tion for the latter in the arrangement of Fig. 3 or by placing
the two meters in series. If such a precise standard is not
availuble, the best thing to use is probably a simple, 20,000-
ohms-per-volt v.o.m. Such an instrument generally contains
a movement rated at about 50 microamperes in association
with other elements that are entirely passive. Its inherent
accuracy and stability are high. The v.o.m. should be switched
to a current range as close as possible to the full-scale value
on the dial of the repaired unit, but not lower than the latter.

If this test shows the repaired unit to be inaccurate and
the latter uses an internal shunt, it may be possible to re-
connect or replace the shunt to improve precision. Accuracy
may have been impaired because age and the effects of other
magnetic fields have weakened the magnet. Nevertheless,
“re-shunting” can correct this condition. The proper resist-
ance value is determined simply by the trial-and-error method.
Make certain that voltage is not applied to the movement
whenever the shunt is removed. or coil burn-out may result.

(Continued on page 66)
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By JOHN T. FRYE

Putting on the Pressure

ARNEY came into the service shop stamping the first
wet, clinging snow of the winter off his feet under
the disapproving eves of Amanda, the office girl.

“Boyv! It's really beautiful out there this moming with the
snow stickiug to the wires and tree branches,” he said to
Mae, his emplover.

The latter looked up from the pamphlet he was reading
and sadly pleaded, “Quit reminding me of how old I'm grow-
ing! Al T thought about on the way to work was how slippery
the snow made driving, the trouble it would cause the line
crews, and whether or not it would break any hranches off
my apple tree in the back vard. When you cease just enjoying
the endless panorama of the weather aud start regarding a
change as merely a big fat nuisance, the years are catching
up with vou.”

“Pon’t take it so hard,” Barney suggested with a sympa-
thetic grin. “What are vou reading?”

“An article published by a friend of mine who works in the
Sonar Syvstems Branch, Sound Division, of the U, S. Naval
Research Laboratory in Washington. His name is Chester L.
Buchanan, but that “L.” stands for Leroy, and I've alwavs
called him Roy. He and a fellow worker, Matthew Flato,
published this paper called ‘Putting Pressure on Electronic
Circuit Components’ in the ISA Journal, and Rov sent me
a reprint of it.

“You see in oceinographic research various forms of clee-
tronic deep sea probes are used, and these instruments have
to take tremendous pressures without failing. There are two
ways of tackling the problem: (1) vou can seal the equip-
ment in a rigid, pressure-proof capsule, or (2) vou can use
parts inherently capable of taking the pressure without dam-
age or change. The first method results in bulky, heavy
probes. For example, a velocimeter weighing only four ounces
requires a twenty-five pound housing to withstand the 16.000
psi pressures encountered four miles down in the ocean. Roy
and his fellow worker decided to investigate the second
method by subjecting a variety of electronic components to
hyvdrostatic pressures up to 10.000 pounds-per-square-inch-
gauge in a laboratory pressure chamber that permitted the
component to be viewed and electrical connections to be
made to it while the pressure was being applied.”

“What did they find out?”

“Resistors made by depositing carbon film or tin oxide on
glass rods did not change at all. Standard carbon composition
resistors changed radically with increasing pressure, going
down in resistance in an almost linear fashion. The change
varied from about 14% for 100-ohm resistors to about 25%
for 10-megohm resistors. It was concluded film deposit re-
sistors would work very satisfactorily and carbon resistors
might be useful as pressure transducers.

“When capacitors were tried in the pressure chamber,

a6

molded mica or glass types showed no appreciable change.
Some ceramic tvpes changed 2%, Miniature paper capacitors
with the conductor deposited directly on the dielectric
showed only about 1% change in capacitance. It was a differ-
ent story, though, with capacitors sealed with air entrapped
in them. Electrolvtics, for example, collapsed at relatively
low pressure; and paper capacitors made by placing them
in paper tubes and sealing with wax or compound poured
into the ends did little better.

“The next victims for the pressure torture chamber were
magnetic materials used as coil cores. Coils wound on these
materials were checked for change in inductance as pressure
increased. Types tested included grain-oriented silicon steel,
75% wickel-iron, 30% nickel-iron, powdered iron of high-,
low-, and medinm-frequency formulation, molybdenum-
nickel-iron dust core, and ferrite core, The grain-oriented
silicon steel core produced about a 14% decrease in induc-
tance at maximum pressure. The molvbdenum-nickel-iron
cored inductor increased about the swne amount. Powdered
iron core inductors all increased in inductance with pressure,
with the low-frequency formulation increasing the most. The
73% nickel-iron core inductor changed only slightly as the
pressure was cyveled. The egregious performer, though, was
the 50% nickel-iron core. Its coil nearly doubled its inductance
at only a little better than 1000 psig, and most of this increase
was retained after the pressure was removed. Obviously mag-
netic core materials have to be selected carcfully in critical
inductances subjected to great pressure.”

“How about tubes and transistors? Did they check those?”

“Yep. A BALS3 failed by ‘catastrophic implosion’ at about
2000 psig, but some subminiature types withstood 10.000
psig without any type of failure. Penlight bulbs, instrument
bulbs, and small commercial neon lamps mostly came through
without failure. A few imploded, and others leaked the
paraffin oil used to transmit the pressure through their seals.
Glass tubes were tested along the same line. Those having
a wull thickness of .039” and an outside diameter as large as
355" withstood the full pressure, suggesting that some com-
ponents could be sealed in glass envelopes and used in high
pressures,

“Transistors did not do so well. Most of these are sealed in
metal cases filled with some inert material to prevent con-
tamination; and these cases, not being designed to withstand
high pressure, simply collapsed. On the other hand, a few
early transistors potted in epoxy resin withstood the pressure;
and the cased ones also passed the test when their cases
were pierced and the paraffin oil allowed to enter, The pres-
sure did not affect the clements of the transistors; only the
cases failed. Uncased passivated-surface semiconductors de-
signed to be immersed in fluids or potted in resins without
fear of contamination operated quite well under great hyvdro-
static pressure.”

“Why uot just pot any element vou want to protect from
pressure?”

“It’s not that simple. Simply placing a resistor, for example,
in resin affords it little protection because the pressure is
transmitted undiminished through the epoxy. But experiment
revealed that when the same resistor is first coated with a
spongy tvpe of silicon rubber and then potted in dense epoxy,
it will withstand the full 10,000 psig pressure without any
material change in resistance.

“Most components were subjected to high pressure for only
a comparatively short period of time, but in one case a com-
plete three-stage transistor amplifier was encapsulated in
epoxy-type resin and operated without failure for several davs
under continuous 10,000-psig pressure. At some points, com-
ponents were within 1/16" of the surface of the plastic; and
the circuit contained many components that, unprotected,
would have failed under the pressure.”

“1t looks, then, as though almost any basic electronic need

(Continued on page 80)
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Author's model was built from scropped TV set parts,

Fig. 1.

Construction of a rugged, low-cost bench
power supply that can furnish up to 400
volts and will deliver 250 ma. at 250 v.

problem in his laboratory: the need for well-regulated

d.c. power for design and scrvice work, This supply
will meet the requirements of a variety of projects whose
needs are as little as 9 v at a few ma. to 330 v. or more at
a couple of hundred ma. The output voltage is regulated
within 1% tor a wide range of line voltage and load current
variations within the recommended current ratings,

r I YHE electronics experimenter often encounters a major

Operation

The supply operates in this manner (refer to Fig. 2): T,
and Vi form a conventional full-wave rectifier. A choke was
omitted for two reasons: (1) it would introduce resistance
and limit the current that could be delivered by Vi, and (2)
it would oppose sudden changes of current demanded by the
load.

Think of V: as a variuble resistor; by changing its bias, its

VARIABLE-
VOLTAGE,
REGULATED
POWER
SUPPLY

By JAMES P. RODGERS

plate resistance, the current throngh it, and consequently the
output voltage of the supply will change. V., a d.c. amplifier
samples the supply’s output voltage at R and produces an
error signal to change Vi's bins. As Ve is a “starved-amplifier.”
its 10-megohin plate resistor is not a mistake, Voltage changes
at the plate with this size resistor are mnch greater with small
changes in grid voltage; the result is better regulation.

Assume that the Toad is decreased and the supply’s ontpnt
voltage rises. A proportion of the rise in onutput appears at
Riand the grid of V.. This rise in grid voltage (the grid be-
comes positive with respect to the fixed. highly negative
cathode voltage) canses an increase in cnrrent through Ve and
a fall in its plate voltage. (The plate voltage in approaching
the negative cathode voltage becomes negative with respect
to ground.) Now, as Vi's plate is connected to the grids of V.,
Vs grid voltage becomes negative with respect to its cathode
cansing its plate resistance to increase and the supply’s output
voltage to decrease.

There are no construction problems and lavout is not criti-
cal. When selecting the power transformer from an old TV
receiver, make sure it will supply the necessary current. The
service literature for the set will include the voltage

(Continued on page 77)

Fig. 2. R. applies — 206 to — 300 volts, from V., V., and V,, to V.'s cathode. When b
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DOORBELL 4

MONITOR

e O"

for the DEAF @

By ERNEST S. GORDON / Armour Research Foundation of lilinois Institute of Technology

Home-built unit in which r.f. voltage superimposed on 117-volt a.c. line gives sustained

visual indication when doorbell button

is depressed. No special house wiring is required.

Two different carrier-current frequencies differentiate the front and back deorbells.

T is a great convenience and almost a necessity for the

deaf and hard-of-hearing to know when a caller is at the

front or back door. What is sometimes done is to connect
a relay to the doorbell ringer and complete a circuit to a
117-volt kimp. In order to have signal kunps in varions rooms
of the house, long 117-volt wiring must be kid out, either
along the wall surface or inside the walls. The latter must
be installed during construction of the building and is very
expensive; the former is an evesore and a fire hazard.

This article will deseribe a carrier-current tyvpe electronic
doorbell monitor. It requires no special wiring throughout the
home. In the system, a low-voltage, low-frequency r.f. signal
is superimposed on the 117-volt line during the time when
the doorbell button is depressed. A small transmitter unit is
pennanently connected to the doorbell ringers and may be
wall-mounted. The small receiver may be carried to any room
in the house and simply ptugged into the 117-volt socket for
operation, Actually, the receiver mav be operated equally
well at the house or apartment next door, or at any home
within a square block if the home is serviced by the smne
distribution transtormer. Two bright panel lights are monnted

on the receiver, one energized by the front door ringer and
the other by the back door ringer. The lights remain on after
the doorbell is momentarily depressed; a reset button on the
receiver extinguishes the lamips.

Transmitter Circuit

The circuit diagram for the transmitter unit is shown in
Fig. 1. The circuit is built around the single type 117TN7
vacuum tube, the diode section of the tube acting as the
rectifier for the “B+" supply and the cathode-heater being
directly comected across the a.c. line. The basic oscillator
(which was described in “Electronic Shorteuts for Hobbvists,”
Syleaniu Electrie Products Ine., Second Edition) is of the
Hartley arrangement; the beam power pentode is capable
of delivering about one watt of power. The energy is coupled
to the line with a small secondary winding (over the resonat-
ing inductor) in sevies with the 0.5-pf. capacitor. In this par-
ticular circuit two resonating capacitors are used to give two
oscillating frequencies, one corresponding to the front door-
Lell and the other to the back doorbell. The relay coils are
counected to the incoming lines of the doorbell ringers, and

Transmitter unit is 5" x 4" x 3", Fig. 1. Doorbell monitor transmitter produces two different carrier-current signals.
NOTE: T T0
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Fig. 2. Doorbell monitor receiver employs two completely separate channels.

the relay contacts complete the “B--" circuit to the oscillator
and to the proper resonating capacitor.

The “front” and “back” frequencies of oscillation are ap-
proximately 150 ke, and 100 ke, respectively, depending
upon actual value of components used. The r.f. impressed
upon the line is 4 to 7 volts peak-to-peak at the oscillator loca-
tion. At other locations on the same side of the 117-230 volt
line, the signal is as low as 2 or 3 volts while on the other side
of the line it is as low as 0.4 or 0.3 volt.

Recoiver Cirenit

The cirenit diagram of the two-channel receiver is shown
in Fig. 2. Each channel emplovs a series-resonant cireuit to
detect its respective frequency, the variable capacitors Cr and
C: performing the dual function of coupling the v.f. from the
line and resonating with the series inductors L. and L. Ger-
manium diodes are used to detect the r.f. from the resonating
inductors and apply the signal to the control grids of the
thyratrons. The filter circuits Ri-C- and R--C. prevent inter-
fering short-term line transients from firing the tubes. In the
quicscent state the grids are binsed negatively 3.5 or 4 volts
due to the voltage dividers at the cathodes, R -R) and R:-R..
After firing from the positive grid signals, the tubes remain
conducting, energizing their respective lamps in the anade

The transmitter shown out of its cose. The two 12-volt a.c.
relays are mounted on the front panel as shown in the photo.
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Receiver unit is 6" x 5" x 47,

circuits, until the anode voltage is interrupted with the reset
switch, The rectifier for the “B+" supply is of the small selen-
imin or silicon rectifier tvpe. The series resistunce in the fila-
ment transformer secondary circuit decreases the heater volt-
age to its rated value.

Construction and Operation

The two mits were constructed by the aunthor in Bud
miniature sheet metal utility cabinets with attached chassis.
The transmitter is 3 h. x 4” w. x 3” l. and the receiver meas-
ures 6” h.x 5” w.x 47 d. The transmitter pilot lamp, which is
indicated on the circuit diagram, was not used with the
original it but was found necessary tor convenience. In
general, the wiring and component placement is not critical
and other arrangements could be used. Note that in the circuit
diagrams no connection to chassis ground is shown; such a
connection is not necessary and should not be used, for safety
reasons. The “B+" supplies are of the line-rectifier type (one
side “hot” to ground ) and all electrical components and wiring
should be insulated from the chassis.

The transtormer T, in the transmitter is constructed From
a commercial 4-pi 2.5-mhy. r.f. choke. A tap is made between
the first and second pi to the cathode and the secondary cou-

{(Continued on page 66)

The receiver shown out of its cose. Two indicators are on
front ponel, reset switch is installed later in top of case.
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V INTERFERENCE
PROBLEMS

By GEORGE P. OBERTO, K4GRY

Striking case histories illustrate various types of TVI,
how obscure causes are tracked down, and their remedies.

SERIES of unusual interference problems, largely
dealing with AM broadcast, short-wave, and FM re-
ception, were described by the author in these pages

over a vear ago. Although TV interference was not neglected
altogether, little was said on this subject. The diversity and
complex nature of TVI merit special treatment.

Television involves broader handwidths than most other
broadcast services. Also, circuits are relatively complicated,
involving signals of various frequencies. These factors make
the receiver inherently prone to interference from sources and
frequencies far removed from regularly assigned v.h.f. and
w.h.f. channels, as well as from nearby signals.

The variety of manifestations and their uncertain correla-
tion with specific causes make systematic coverage of TVI
troubleshooting difficult. The categories with which we will
deal here thus are not hased on symptoms. Within each
group, emphasis is on individual case histories. Noting how
they were resolved can perhaps suggest as much about gen-
eral methods as any other approach. It may help the reader to
remiember that, no matter how tough a dog an interference
problem may secm, the remedy—once the cause is found—is
simple.

Front-End Overload

When interference originates from a strong signal below
the assigned TV channels—ham, CB, commercial, or other
transmission—the offending source is often quite close to the
TV receiver. The r.f. section of the TV tuner tends to become
overloaded by the high-level signal, thus being driven into
non-linear operation. In this condition, it will develop, from
the original interfering frequency, harmonics that fall within
the pass-band of receiver circuits. These, of course, are passed
along in the TV set along with desired signals.

If the interfering station is transmitting legally, it is not at
fault here. Inadequate receiver design is more likely to be
responsible. Nevertheless, the cure is usually a simple one. A
high-pass filter that attenuates sharply below 50 me. (Fig. 1),
installed between the antenna line and the tuner, generally
solves the problem.

The technician could fabricate one himself, winding coils

10ppf.
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Fig. 1. Troublesome
signals below the
TV band are kept
out of the receiver
by this filter at the
input of the tuner.

Fig. 2. A hidden
break in the short
lead between the
antenna terminals
and the tuner al-
tered the charaoc-
teristics of the
input system, per-
mitting entry of
undesired signals.

HIGH-PASS FILTER

300N 5

TWIN-LEAD ] TV TUNER
BREAK AT :l
THIS POINT

ANTENNA TERMINALS
ON BACK OF TV SET

50

to achieve the desired cut-off frequency, but good commercial
filters, designed to match the 300-ohmm impedance of conven-
tional antenna systems and tuner inputs or the 72 ohms of
coaxial lines, are available and preferred. Such filters should
e mounted as close as is practical to the tuner. This reduces
the possibility of strong-signal pickup on the length of trans-
mission line from the filter to the tuner.

There are cases, however, where this remedy will not work
when the situation seems to be cxactly of the type noted here.
Consider the problem encountered on one top-brand, well-
designed set, which had a high-pass filter built into the tuner
input, adequate shielding, and interference traps in the i.f.
system and elsewhere. It worked very well until Joe Ham,
located only a few doors away, fired up his new 300-watt
radiotelephone transmitter in the 75-meter (4-mc.) hand. An
odd and irritating point was the fact that, although the TV
picture was completely blanked out when the amateur went
on the air, a cheap portable used as a second set by the owner
of this excellent receiver was not being affected at all.

Investigation showed that, when a common, rabbit-car an-
tenna was substituted for the customer’s good outdoor an-
tenna, the interference disappeared! Although picture quality
was acceptable, the customer had invested in a good outdoeor
installation to obtain the best possible reception, and he was
not overjoved at the prospect of having to abandon it.

With suspicion thrown on the antenna system, everything
was carefully checked. The antenna and transmission line ap-
peared to be in good condition. The length of 300-ohm line
from antenna to set was changed on the chance that the orig-
inal length may have heen resonant to the ham’s transmission
frequency, but this improved nothing. As a last resort, the
short length of twin-lead from the antenna post on the bhack
cover to the tuner input was replaced, although it had heen
checked out already. The interference vanished.

Close inspection of this short line revealed an intermittent
break (Fig. 2) in one conductor, which had maintained
enough contact to slip by a continuity check. One side of the
antenna line had been acting as a long-wire antenna that
picked up the amatew’s strong fundamental signal, as well
as desired transmissions, indiscriminately. The tuner input
was unbalanced. The filter was largelv bypassed. Replacing
the broken length of lead had restored the balanced input,
returned the filter to full effectiveness, and re-inserted the fre-
quency-selective, outdoor antenna into the system.

Another case: Several months ago, a customer complained
of cross-hateh interference, involving channels 8 and 12, on
a newly purchased set. A check revealed that the offending
signal originated from a CB operator down the street, with
the front end being overloaded on these two channels only.

After wasting more than an hour on applying conventional
remedies without success, we decided to try new tubes in any
circuit that might possibly be involved. The interference com-
pletely disappeared after a replacement was inserted for the
2nd video i.f. stage.

How could that tube be responsible? Front-end overload
was clearly occurring. There was no relation between the TV
receiver i.f. and the interfering frequency. We took the re-
moved tube back to the shop and pondered the problem. In
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fuct, we inserted the tube in the 2nd i.f. stage of a set that
was similar to the customer’s (Fig. 3) so that we could check.
After a while, it was noted that the a.g.c. voltage would
change, becoming more positive.

Further investigation revealed the tube would become
gassy when kept in operation for a time. Grid current devel-
oped a positive voltage at the grid itself, which was fed back
into the a.g.c. line through the secondary of the i.f. trans-
former, bucking the negative voltage here. The a.g.c. line was
also connected to the grid of the r.f. stage in the tuner. With
tuner gain thus increased, non-linear operation occurred when
the circuit was overloaded by such strong signals as those
from the affected channels.

LF. Pickup

In the early davs of TV, when 21-mc. i.f. strips were stand-
ard, interference from hams using the popular I3-meter band
by direct pickup in the if. strip was a common problem. A
good high-pass filter often helped, and input traps tuned to
the if. were also useful. In many cases, it was necessary to
re-align the i.f. section to shift the frequency.

Because the interfering signal often enters through the
front end and feeds through, rather than heing picked up
directly in the i.f. strip, a good high-pass filter at the tuner
input will still cure a lot of present-day problems. Often a
trap at this point (Fig. 4A), tuncd to the intermediate fre-
quency, is another effective measure. Where direct pickup
is a factor, shielding inside the set is needed. Sometimes hoth
measures must be used to clear up a stubborn case.

Such an instance is illustrated by complaints we had last
spring from customers who were being troubled by interfer-
ence from a MARS (Military Affiliate Radio System) network
operating at 4.393 mc. This is verv close to the 4.5-mc. inter-
carrier sound frequencey. Interfering signals would mar TV
pictures with sound bars and override TV sound with their
own ear-splitting volume. In these cases, we used copper-wire
and aluminum screening to shield the entire 4.3-mc. sections
of the affected receivers. In addition, we installed a pair of
traps tuned to 4.395 mc. at the tuner input, where necessary,
with onc on each side of the transmission line (Fig. 4B). This
eliminated interference on most sets.

Secondary Radiation

After a long, rainy spell during the cold months of last win-
ter, we received a number of customer complaints clustered
in one arex concerning severe interference from an amateur
operator who lived in that vicinity. Most of the TV sets in-
volved were good designs properly equipped with high-pass
filters. Since the ham’s own TV set was also being affected,
there appeared to be a good case against him.

However, an interview with him indicated he had done
evervthing possible to no avail. He was most cooperative, Sev-
eral of his high- and low-power transmitters were tried, all
with the same result. They were all high-quality, properly
filtered, commercial units in good order. Individually switch-
ing in his various antennas for different bands also made no
difference. We checked his entire svstem, more than once,
from stem to stern. Finding nothing else, we lowered his an-
tenna system and overhauled suspected parts, but to no good
purpose.

As a last resort, and with the permission of local property
owners, we decided to use a small, batterv-operated TV re-
ceiver as an interference probe, to sce whether some other,
hidden factor was involved. Sure enough, we were on the
right track. After probing most of the neighborhood with the
operating portable, we noticed that the interference hecame
most severe as we approached the clothes line on one of the
properties. Replacing it cured the problem.

The line was a plastic-coated one whose core consisted of
hard-drawn, stranded wire. After a period of time, and accel-
erated by the recent spell of unpleasant weather, the strands
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had corroded considerably, With rectification possible at
points where corroded strands came into contact with each
other, the line became a non-linear device. 1t would pick up
the ham’s cleanly transmitted fundamental and generate
strong harmonics up into the TV band, which it would re-ra-
diate to cause interference.

We might note that we have encountered similar problems
with corroded connections in TV receiving antennas and
transmitting antennas.

Rectification Puzzler

Harmonic generation through rectification or non-linear
action in some clement is not unheard of, although the source
may not be obvious. Consider this case, however. which was
encountered several vears ago, The customer complained that
he could hear strange voices coming out of his TV receiver
even when it was turned off. In fact, he insisted the voices
could still be heard when the line plug was pulled!

Whatever we may have thought when we heard the story.
a trip to the scene confirmed the strange symptom. The voice
was that of a ham operating in the 6-meter band, and he was
talking up a storm. The set owner would often be awakened
during the night, wondering what on earth was going on.

The receiver was a 1951 Zenith, vsing a turret tuner with
a large drum. The sound was found to be coming from this
tuner, rather than from the loudspeaker. Disconnecting the
transmission line from the antenna post, however, did stop
the voice. The antenna was picking up enough of the ham’s
signal to light a small, neon bulb connected across the open
end of the 300-ohm line.

The key step in the cure was to clean the hadly corroded
contacts in the tuner. To be on the safe side, the outdoor an-
tenna was also re-oriented for minimum pickup of the ham’s
signal and a high-pass filter was installed.

In this case, rectification at the corroded contacts was de-
tecting the audio modulation of the amateur’s transmission
directly. Considering the level of his signal available from the
antea, the demodulated audio was strong enough to he
reproduced by mechanical vibration in the tuner structure.

Self-Inicrference

In another case, we had licked a rather difficult TVI prob-
lem in a neighborhood thickly populated by amateurs and CB
operators. Several months later, the customer complained
that the interference had returned. Sure enough, our own

(Continued on page 76)
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High-Accuracy

Satellite Tracking System

By JAMES E. KIRCH / Program Manager, Goddard Range & Range Rate System, Motorola Inc., Military Electronics Div.

HE mixture of fact and fantasy one reads today about

space and spaceships, missiles and satellites, exotic

propulsion systems and spectacular methods of com-
munication has somewhat neglected one extremely important
phase of man’s ventures into space.

This editorially neglected orphan of the space race is the
means by which earthbound scientists can keep track of
vehicles after they are launched.

Perhaps this represents the unspectacular phase of space
exploration, or perhaps it is assumed, erroneously, that once
the satellite or spacecraft is placed in orbit or shot out into
space, its position, rate of travel, and orbit can be easily
determined to any degree of accuracy,

The National Aeronautics and Space Administration
(NASA) is expending considerable time and effort in de-
veloping a sophisticated new satellite tracking system, the
CGoddard Range and Range Rate Tracking System, which will

provide an improvement in the resolution capability with
which the satellite or space vehicle can be located in space
and its velocity determined.

The new system was initially conceived by the Goddard
Space Flight Center at Greenbelt, Maryland. Following the
research and engineering of the system by Goddard engincers
and scientists, fabrication of the system equipment was en-
trusted to the Motorolu Military Electronics Division in
Phoenix, Arizona,

Use and Accuracy

The new system, which will be suitable for tracking near-
space and cis-lunar (this side of the moon} distance satellites
and probes, is expected to play a major role not only in current
near-space satellite tracking projects, but also to serve as a
prime tool to gain data required for the advanced systems
that will be required in our future deep-space probes.

Description and operation of a new system that can pinpoint

spacecraft with a tracking resolution of 16 yards in distance

and within a speed of as little as -t inches per second.

SATELLITE "8~

SATELLITE "A"

2290MC, (XMTR TO SATELLITE) ——

1704 MC. (SATELLITE TO RCYR}

136 MC. (SATELLITE TO RCVR}

2291MC.

COLLIMATION
TOWER

TEST
TRANSPONOER

Fig. 1. Sysiem equipment ond frequency configurations. Sotellite “A"
(left) is being ocquired and ranged on by a single station using the
frequencies indicated. Satellite ''B'" (ceater) is being simultoneously

POWER SUPPLY

{

SHELTER

acquired by means of the 136-mc. beacon being received at three completely identical stations, one of which
is illustrated. Then, fine tracking ond ranging occurs through use of frequencies on the order of 1700 mec.
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The Range and Range Rate Svstem, when used to track
satellites in near-space operations, will provide a resolution
capability for determining the spacecraft position to within
+ 15 meters (16 yards) in range and = 0.1 meter (4 inches)
per second in range rate. Range is described as the satellite’s
position in relation to the tracking station, and range rate is
the velocity in relation to the tracking station,

Equipment Required

Cround-based tracking facilities will consist of tracking
stations deployved around the world. Each tracking station will
be equipped with a very-high-frequency (v.h.f.) antenna
system, an S-band antenna svstem (1700-2300 me.), and
transmitter and receiver equipment installed in vans similar
to the semi-trailer trucks on the nation’s highways (see Fig. 1).

The ground-based equipment is just “one end” of the gear
needed to communicate back and forth with a satellite to
obtain the required information for precise tracking, The
“other end” of the system is an electronic device in the
satellite known as a “transponder.”

Transponders to be used with the Range and Range Rate
Svstem—some of which will be produced by Motorola and
others to be furnished by the government—are highly sophis-
ticated devices which receive the signal from the earth track-
ing station, automatically process the signal, and return an
answering signal to the ground station.

One Station or Three

The Range and Range Rate System can be used effectively
with one ground station tracking a spacecraft or with three
ground stations set up in a trilateration pattern,

When single stations are employed to track, the stations
are positioned around the globe in the approximate path of
the expected orbit. Different orbits can be accommodated by
moving the stations to other global positions. The tracking
station equipment, mounted in air-transportable trailer vans,
can be easily moved to anv desired location.

When the system is used with three tracking stations set
up in a trilateration pattern, simultaneous measurement of
specific regions of a satellite’s orbit is obtained. The three
stations employed in this mode of operation are accurately
surveved to insure that incorrect positioning of the ground
equipment does not adversely affect the data obtained. De-
pending on the mission of the satellite being tracked, the
stations can be placed at various points around the globe with
cither all three stations within a few hundred miles of cach
other or spaced thousands of miles apart on different conti-
nents,

Because the transponder in the satellite will have to func-
tion as well with single stations as with three stations in a
trilateration pattern, it incorporates three channels. \When
used with the trilateration complex of tracking stations, the
transponder will be capable of responding simultaneously to
the signals sent from each of the three stations.

The system requires that a minimum of advanced informa-
tion about the satcllite be forwarded to each tracking station
prior to the arrival of the satellite over that station. This in-
formation includes the expected time of arrival of the satellite
over the particular point and the satellite’s approach azinmuth
(elevation) angle. By furnishing this information to the track-
ing station in advance, the time required by the tracking sta-
tion antennas to locate or “acquire” the satellite (antenna
search time) is decreased.

Obtaining the Data

As the satellite passes over the tracking station, one of two
different methods can be used to obtain the range and range
rate data. In the first method, the S-band antenna system
is used to extract the range and range rate information while
using the v.h.f. antenna to locate or “acquire” the satellite.
The v.h.f. antenna sweeps back and forth i a sector-scanning
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Fig. 2. Simplified block diogram of the tracking system.

function until it locates and locks onto the signal being re-
ceived from the 136-me. minitrack beacon in the spacecraft.
While the v.h.f. antenna is searching for the satellite, the
S-band antenna is “slaved” to the v.h.f. antenna—that is—it
follows exactly the same sweeping movements as the v.h.f.
antenna, Thus, both antennas are always “aimed” at the same
point, and when the v.h.f. antenna locks onto the satellite
signal, the S-band antenna is also automatically locked onto
the signal,

At this point the function of the two antennas is separated.
The S-band antenna automatically adopts an autotrack mode
of operation, remains locked onto the satellite, and begins
extracting range and range rate data by sending signals to
the satellite for processing by the satellite’s transponder and
return to the tracking station. By acqniring or “finding” the
satellite for the S-hand antenna, the v.h.f. antenna has now
completed its responsibility in this particular method of oper-
ation. See Fig. 2.

In the alternate method of operation, the v.h.f. antenna is
used to both acquire the satellite and to carry out the function
of extracting the range and range rate data.

Measuring belocity & DPosition

Range rate or relative satellite velocity, which is the speed
of the satellite in relation to the particular tracking station
obtaining the data, is measured by the Doppler principle. In
this method the two important considerations are the time
requiired for a signal to he sent to the satellite and returncd
to the tracking stations and the strength of the signal when it
is returned. By measuring the Doppler cycle shift or charecter

(Continued on puge 79)

ON OUR COVER

SATELLITE or space vehicle orbiting the earth or pene-

trating deep space accomplishes nothing for our country’s
space program unless we can accurately track the vehicle and
gain pertinent data from it.

Lowell V. Havener, Graphic Arts Supervisor at Motorola’s
Systems Research Laboratory in Riverside, California, illustrates
his conception of satellites being accurately pinpointed in
space by means of three earthbound tracking stations. Trans-
ponders on the satellite being tracked pick up the three beams
and re-transmit the signals back to the ground stations.

The accompanying article discusses the principles involved
in the new tracking system which will provide the resolution
capability for tracking a spacecraft with a high degree of ac-
curacy. The system is being produced by Motorola for NASA's
Goddard Space Flight Center. A
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/Part 2. Post-War Sets

By MAURICE P. JOHNSON, W3TRR

Circuit design techniques that have led up to the highly sensitive, very
selective, and stable radic amateur and short-wave receivers of the present.

HEN receiver manufacturers returned to the pro-
de(-ti()n of commercial products after World War

I cevidences of new design efforts began to ap-
pear, The multi-purpose communications approach reached
a peak of versatility with the impressive "SX-42" produced
by Hallicrafters. This complex 13-tube package of modern
stvling attempted, with a large measure of success, to function
as a high-fidelity AM and FM broadcast receiver, as an all-
band general-coverage set tuning from broadeast to above
108 mc., and also as a bandspread ham receiver with crystal
filter, noise limiter, and b.fo. included for good measure,
Despite the necessary compromises in such an encompassing
design, the set perforimed quite well.

Several other receiver designs appeared, invariably using
the standard 455-ke. if. with crystal filter (Fig. 3), and
one or more tuned r.f. stages. Signal-to-noise ratios improved
with newer high-gain r.f. tubes, so that high-frequency per-
formance got better. The finer designs lavished attention on
reduction of drift in the h.f. tunable local oscillator. Image
response continued to be a problem, and was particularly
bad at 30 mc,

By the late 1940s, some representative receivers on the
market were Hammarlund’s “SP-400,” and "HQ-129" and
National's "HRO-7.)” "NC-173,” and "NC-183.” lallicrafters

National rA) NC-173, (B) NC-270. rC) NC-303.

compact "$-337 hinted at things under development, with
the unusually high i.f. frequency of 2.073 me.

Dual Conversion

The image problem was never completely resolved in
single-conversion receivers, even with two tuned r.tb. stages.
Because of the wide tuning range of most communieations
receivers (usually from 330 ke. to 30 mc.) and the fact that
the i.f. frequency should not appear in the receiver r.f. tuning
range, an i.f. near 435 kc. had become standard, Images then
appeared at frequencies twice the i.f. removed from a de-
sired signal. or only 910 ke, away. This was very close to a
carrier at 30 me. The net result was double-spot tuning. so
familiar on the ten-meter band. The 433-kc. if, was satis-
factory in terms of image response up to about 10 mc., but
higher i.f. frequencies were called for at 14. 28, or 36 mc.
The i.f. frequencies of 1.5 to 5 mc. would be suitable for
good image rejection at these r.f. ranges, but again percentage
bandwidth interferes in the form of poor i.f. skirt selectivity.

The solution to these conflicting problems is the dual-
conversion i.f. strip. wherein both high- and low-frequency
i.f. amplifiers are combined in cascade. The first high i.f.
provides the desired image rejection, while the low i.f. gives
the needed selectivity to define the passband. See Fig. 6.

Hallicrafters (A) 8X-42, (B) SX-100. rC) SX-101A.
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Hallicrafters used this design approach in its Model SX-71,
a receiver of about 1930 vintage. This set gave continuous
coverage from 350 ke. to 36 me, The low-frequency i.f. with
variable crvstal filter operated at 455 ke, but above 7 mec.
an additional converter and 2.075-mc. first i.f. were added
to the string. The over-all i.f. selectivity was made quite
sharp and no attempt was made to provide for wide-hand
high-fidelity reception. Without the crvstal filter, the if.
bancdhwidth was 3.5 ke, at 6-db down, and 14 ke, at 60-db
down. With this narrow bandwidth, the signal-to-noise ratio
was good and the set was quite sensitive. Provision was made
tor NBFM reception as well. Both high and tow i.f. amplifiers
and the second conversion oscillator were fixed-tuned, con-
sequently the hf. first oscillator was timable, With the im-
proved selectivity, plus extended coverage to the six-meter
band. first oscillator stability was a very important factor.

Double conversion appeared in Hallicrafters deluxe rug-
gedized Model “SX-73” receiver. Nutional nsed double-con-
version techmiques in the "NC-183D and up-dated the
“IRO-50" to double conversion with the “HRO-60.”

With the combination of high and low i.f. frequencies doing
a good job of solving the image problem over tuning ranges
extending to six meters, the choice of the second i.f, fre-
queney, which had remained near 435 ke. for so long, was
re-evalnated, Again the percentage-bandwidth factor=lower
if. frequencies conld be used for narrowing the over-all
passband in the dual-conversion system. The increasing popu-
larity of single-sideband signals on the air did much to
spur development of increased i.f. passband control.

Hallierafters introduced the “SX-88.” which featured dou-
ble conversion on all bands from 333 k¢, to 33 me. This
receiver had two r.f. stages. tunable first oscillator, and sclec-
table high it channels of either 1.330 or 2.073 mc. The
second conversion used crvstal-controlled oscillators with a
choice of either 1.300 or 2,125 mc. as beating signals, This
permitted selection of either the upper or lower sideband
output from the second mixer to he passed throngh a follow-
ing 30-ke. if. strip. The 30-ke. if. foatnred eight tuned
cirenits in the three stages, with six-step variable selectivity
without crvstal filtering, the bandwidths ranging from 10 ke.
to only 250 cveles on the "nose.” An interesting aspect in-
dicative of the selectable single-sideband approach was evi-
dent in the fact that bandwidth narrowing was not svmmetri-
cial. Instead, the carrier was located at one edge of the if.
passhand, with bandpass narrowing from one side as selectiv-
itv increased. See Fig. 7.

Previonsly, most i.f. strips had been designed to pass both

Htammarlund (A) HQ-110A, (B) HQ-180, (C) SP-600.

PHASING/

+ L < ganowiotn

BASIC I.F. CRYSTAL FILTER

+60 — DESIRED SIGNAL IN PASSBAND SLOT

+40 —
@
o
[ NOTCHING ACTION OF CRYSTAL FILTER
5 IN I.F. PASSBAND DUE TO PHASING CONTROL
w0

+20 |—

SINGLE-SIGNAL EFFECT

-]
450KC, L\qssxc. 460KC.
REJECT NOTCH
Fig. 5. Typical crystal if. filter and passbond notching

action of the phasing control. Another control is provided
in the circuit in order to vary the bandwidth of the amplifier.

carrier sidebands through a symmetrical passband, with car-
rier centrally located. Bandwidth control was by means of
variable mutual inductance coupling, which served to sym-
metrically reduce the passhand. In the “SX-88,” the passhand
variation was obtained with more complex interstage cou-
pling, by means of capacity and resistance rather than in-
ductive coupling, In addition to the selectable sideband
feature, the increased use of single-sideband on the air was
recognized in the isolation of second detector, a.v.c. and
b.fo., variable L.f.o. injection level, and attention to the
stabilization of the tunable first oscillator.

Specialized-Use Recoivers

The development of special-purpose receivers continned
as National introduced the "NC-300" intended for ham-band
operation only. This was a ten-tube double-conversion design
of about 1955. Besides coverage of ham bands to ten meters
directly, an additional 30- to 33-mc. tuning range was in-
cluded to act as a tumable if., giving triple conversion on the
6-, 2-, and lY-meter bands in conjunction with accessory
converters. Thus the problem of stability on six meters and

Collins (A) 75A-1, (B) 75A-3, (C) 758-3.

1
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Fig. 6. Block diagram of typicol present-day communications
receiver employing double-conversion. Note the use of the
tunable high-frequency oscillator and the fixed i.f. amplifier,
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Fig. 7. Comparison between symmetrical and one-sided narrowing.

above was attacked by means of crystal-controlled converters
and, effectively, a tunable i.f. amplifier.

This receiver included other features worthy of mention.
The type 6BZ6 high-gain pentode, characterized by low
cross-modulation or crosstalk, was used for the r.f. amplifier.
A 6BA7 and 6AH6 tunable h.f. oscillator handled the first
conversion. The high i.f. frequency was 2.215 mc. and here
appeared a crystal filter with variable selectivity and rejection
notch. The second i.f. was at 80 ke., with variuble bandwidth,
A choice of diode or a 6BE6 heterodyne product detector was
provided, while the selection of upper or lower sideband
was governed by b.f.o. frequency.

National then produced the “NC-303" receiver, a revamped
and up-dated version of the “NC-300." The crystal filter was

NOTCH FREQUENCY
-

GAIN-DB

Fig. 8. Typical T-notch if. filter and passhand notching
action. The variable resistor determines the depth of the
notch while tuning the coil shifts the position of the noich,

removed from the 2.215-mc. i.f. and a “Q”-multiplier added
at 80 ke, Second conversion was now crystal-controlled. Both
diode and product detectors were continued, with noise lim-
iters for each.

Hallicrafters continued the development of the selectable
sideband receiver with the “SX-96” and then the “SX-100.”
These sets continued the use of dual-conversion on all bands.
A GCB6 r.f. stage, BAUG mixer, and 6C4 tunable first oscil-
lator comprised the front end. The first i.f. was 1630 ke., fol-
lowed by crystal-controlled second conversion oscillators at
either 1600 or 1700 ke. The second i.f. was 50 ke., with five
selectivity ranges from 3.0 to 0.3 ke. A bridged-T notch
filter (Fig. 8) included in the “SX-100” permitted adjust-
ment of notch depth and frequency to help remove an ob-
jectionable signal from the passband. A series diode noise

56

limiter was useful on both phone and c.w. signals. The a.wv.c.
and b.f.o. could be switched in or out individually,

Thus, it is evident in the receiver designs of the 1935
period to the present time that single-sideband reception had
influenced design principles. Selectivity and stability con-
tinued as the goals of much design effort. Heterodyne product
detectors for c.w. and SSB had been paired up with the
more conventional diode AM detector. Bandpass shaping
methods had become more sophisticated. The b.f.o. and its
injection level had heen given attention and a.v.c, time con-
stants had been modified for SSB. The sideband selection
feature was suited to AM as well as SSB reception. Double-
conversion techniques had improved image rejection to a
very marked degree. For example, the “SX-71” had an image
rejection ratio of 40 db at 30 mc., with one r.f. stage, com-
pared to only 26 db for an earlier single-conversion receiver
with two tuned r.f. stages. The “SX-88.,” in turn, had an
image rejection of 60 to 120 db over its tuning range.

Some other receivers of this period, deserving of mention.
include the ruggedly built dual-conversion Hammarlund
“Pro-310" with bandswitching coil turrct, reminiscent of a
deluxe TV tuner turret; the quality “GPR-90” receiver of
Technical Material Corporation; and the RME “4350” with
its verv good noise figure of under 6 db.

The “SX-101" which appeared in late 1956 was another
Hallicrafters design, adapting much of the “SX-100" circnitry
to a ham-band-only type receiver. With sensitivity and selec-
tivity rather well accounted for in previous sets, this receiver
is notable for its emphasis on the third important design
criterion: stabilitv. Mechanical ruggedness was apparent in
the heavy chassis and solid assembly. Electrical stability was
evident in the attention given to the first conversion oscillator,
which included ceramic trimmers and coil forms. Crystal
control was continued in the second oscillator, Voltage regu-
lation was provided for all oscillators, plus extensive tem-
perature-compensation methods. The use of a small eight-watt
heater, connected directly to the power line to run continu-
ously. contributed to stability by preventing buildup of
humidity within the chassis confines. The newer “SX-101A”
version even keeps heater voltage on the first h.f. oscillator
tube by means of an independent filament transformer wired
directly to the a.c. line.

Other receivers were indicative of the design efforts being
directed toward increased stability. Heath produced the
“Mohawk.” a 15-tube double-conversion ham-band-only re-
ceiver in kit form. Hammarlund turned out the “HQ-160."
which had a tuned r.f. stage. separate mixer and h.f. oscil-
lator, and a 3.035-mc. first i.f. amplifier. This was followed
bv a crystal-controlled converter to generate the 435-kc.
second i.f. Selectivity was controlled by a shunt-type “Q”-
multiplier and a T-notch filter, replacing the crystal filter
that Hammarlund had previously developed to a high state
of perfection.

The desire for increased selectivity had resulted in new
methods of bandpass narrowing, With this reduced i.f. band-
width, however, the need for stability in the conversion
oscillators had become greater than ever. Stability in the
second conversion oscillator was relatively easy to obtain,
because the frequency was comparatively low and usually

(Continued on page 69)

Fig. 9. Block diagram of typical present-day double-conver-
sion communications receiver with tunable i.f. amplifier.
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RADIATION “FINGERPRINTING”

Pulse-height analvzers, which can identify:

levels, have

-

By JOHN R. COLLINS

N THESE times of universal concem over nuclear radia-
tion, probably everyvone knows that certain elements
spontaneously give off gainma rays that can be detected

with a geiger counter or similar instrument. Less widely
known is the fact that gamma radiation is emitted from each
different source at a characteristic encrgy level. Thus, gamma
ravs from cobalt 60 and cesium 137 have energy peaks of
1.33 and 0.661 mev (million electron volts), respectively.

It is also true that elements not ordinarily radioactive will
emit characteristic gamma radiation when they are subjected
to an intense x-ray beam. By measuring the energy of the
camma rays thus produced, it is possible to identify the ele-
ments making up a test sample. This provides a fast and ac-
curate method of performing a chemical analvsis.

While a simple geiger counter will detect the presence of
radioactivity, it cannot discriminate between rays of different
energy levels. It reflects the sum of all radioactivity present,
including radiation due to cosmic rays and the scattering of
gamma rays by surrounding objects. By itsclf, therefore, it
is worthless for determining the nature of the radiation source.

The many peaceful uses of atomic energy developed in
recent years emphasize the necd for more sophisticated in-
strumentation, capable of distinguishing between radiation
of different energy levels. Radioactive tracers, for example,
are now widely used in medicine, agriculture, and industry,
for such diverse tasks as locating brain tumors and diseased
tissue, for determining the best methods of feeding crops,
and for finding the causes and marking the progress aof wear
on piston rings and valves in an internal combustion engine.

By measuring their individual energy levels, it is possible
to use several tracers in a single experiment. This permits
the use of greatly advanced techniques since, for example,
the wear on piston rings and valves can thms be measured
separately in a single engine. Furthermore, the ability to dis-
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tinguish between primary and background radiation provides
exact, quantitative information not otherwise availuble.

Instruments capable of separately measuring ganima rays
of different energy levels are called pulse-height analyvzers.
A tvpical model is shown in Fig. 1 and in block diagram in
Fig. 2. It consists essentially of a radiation detector (usually
not an integral part of the PHA, but necessary to its opera-
tion), a linear amplifier, a base level discriminator, an upper
level discriminator, and an anti-coineidence circuit. The PHA
output is to a scaler or ratemeter—also essential to the opera-
tion but usually not part of the instrument.

The detector is usually a photomultiplier tube which is
optically coupled to a thallium-activated, sodium iodide,
scintillation ervstal. \When gamma rays strike this crvstal,
their energy is completely absorbed in the crystal and is
converted into photons, or flashes of light. The magnitude
of these flashes is, of course, in direct proportion to the energy
of the gamma ray. The photomultiplier tube converts the light
energy into voltage and amplifies it, producing output pulses
which are also proportional to the impinging gamma radia-
tion.

Fig. 2 shows three gamma rays with energies of 200. 250,
and 300 kev (thousand electron volts) striking the crystal.
The resulting scintillations are converted into minute voltages
which are amplified by the preamplifier to pulses of 0.04,
0.05, and 0.06 volt, respectively. They are then multiplied
by a factor of 1000 by the linear amplifier, emerging as pulses
of 40, 50, and 60 volts.

The pulses are next applied to a base level discriminator
and an upper discriminator. The former rejects all pulses
below a pre-set level and passes all pulses above that level.
The upper discriminator is referenced to the base level dis-
criminator setting and may be adjusted to a level from 0 to
10 volts above the setting of the base level discriminator.
Pulses which pass through the “window™ between the setting
of the lower and upper discriminators are recorded by the
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scaler or ratemeter. However, pulses which exceed the setting
of the upper discriminator are canceled by the anti-coinci-
dence circuit and are not recorded.

The method is illustrated by Fig. 2. Here the base level
is set at 43 volts and the upper level at 55 volts. The 40-volt
pulse is eliminated by the base level discriminator, since it is
not lurge enough to pass. Both the 30- and 60-volt pulses
trigger the base level discriminator, producing ontput pulses.
However, since the 60-volt pulse exceeds the setting of the
window, it triggers the upper discriminator and the ontput
pulse cancels the corresponding pulse from the base level
discriminator. Hence, only the 50-volt pulse, initiated by the
250 kev gamma radiation, is recorded by the ratemeter. Either
of the other gamma rays might have been selected and
counted by proper adjustment of the base level discriminator
and the window width.

The Amplifier

The amplifier is designed to accept input pulses up to 2
volts from the preamplifier and to provide output pulses of
up to 100 volts that are lincarly related to the encrgy of the
gamma radiation striking the photomultiplier tnbe. A delay
line is sometimes used iu the input circnit to produce narrow,
flat-topped pulses, which are best for the operation of the
discriminators. Feedback circuits are emploved for stability
and to insure linearity over the necessary range.

Since large, positive pulses are applied to the amplifier
tubes, there is danger that grid current will flow. This prob-
lem is handled by connecting the tubes as cathode followers
in the critical stages. In this way, when the grid is driven
positive, the cathode moves the amount necessary to prevent
grid current from being drawn, Also, direct coupling is used
in one stage so that, when the grid is driven positive and
draws current, it will recover instantly when the pulse falls.

Except for these precautions, the amplifier design is con-
ventional. These special features permit the amplifier to
withstand heavy overloads with negligible effect.

The Diseriminators

The major elements of a base line discritninator are shown
in Fig. 3. The circuit is a modified Schmitt trigger, a tvpe of
multivibrator which produces u flat-topped pulse output for
the period during which the input exceeds a selected vahre.
A twin triode, such as the 6BQ7, is generally used. The two
cathodes are commected together and are operated at about
100 volts above ground. The grid of V- is about 10 volts nega-
tive with respect to the cathode, being operated at approxi-
mately 90 volts with respect to ground. The potential of the
grid of V. is selected by the setting of the potentiometer, and
may vary from 0 to 100 volts. The potentiometer setting de-
termines the base level in selecting pnlses, since pulses below
the chosen level will have no effect on the circuit.

In the quiescent state, hoth triodes draw current of a few
milliamperes. When a pulse greater than the sclected level
appears at the grid of V., however, that tube draws substantial
plate current and its plate voltage drops sharply. Since the V,
plate is coupled to the V. grid, the grid voltage of V. falls
accordingh and it is driven to cut-off. The plate current ot V:
therefore ceases and its plate voltage rises sharply, forming
the leading edge of a pulse. This pulse continues for about 1
microsecond, the period during which the grid of V, is posi-
tive. At the end of this period, the grid of V. returns to its
initial state, plate current flows again, the plate voltage drops,
and the output pulse is complete.

The result of this operation is a sharp output pulse of abont
7 volts. The pulse height is determined solely by the difier-
ence in the plate voltage of V: in the quiescent state and at
cut-off, and is consequently independent of the size of the in-
put to V.. It is only necessary that the input to Vi exceed the
selected base level for V. to produce a 7-volt output pulse.

The outpnt pulse is shaped through the use of diodes CRy,

December, 1962

Fig. 1. PHA-type radiation analyzer, by Nuclear-Chicage Corp.
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Fig. 2. Model 1810 onalyzer of Fig. 1 in block-diagram form.

and CR.. CR: is a silicon junction diode which, in common
with other diodes of this type, has a sharp reverse voltage
characteristic. When connected in this manner, a silicon june-
tion diode will maintain a constant voltage despite a varving
load, in much the same way as a gas-discharge, voltage-regu-
lator tube. Acting as a clamp, it keeps the plate voltage con-
stant despite minor fluctuations in plate current, \When over-
loaded by the sudden current surge resulting from the input
pulse. however, it breaks down sharply, unclamping the plate
circuit. This trigger action sharpens the leading edge of the
pulse.

Diode CR: speeds recovery to the quiescent state at the
termination of the input pulse by permitting the charge left
on the coupling capacitor, C, to be discharged through its
forward resistance.

The upper discriminator is alimost identical to the lower.
It is arranged so that its trigger level can be adjusted from 0
to 10 volts above the setting of the base level discriminator.
A chunge in the setting of the base level does not necessitate
a change in the setting of the upper discriminator. It is reler-
enced to the base level discriminator, and the window width

Fig. 3. Both analyzer discriminators, responding only to in-
put pulses above a fixed level, follow this basic circuit.

+ 300V, . =
3
E + <
+00V, : cRi :
] 3 3

INPUT

3 + 100V,
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Fig. 4. Analyzer output (botiom row) consists only of pulses
whose amplitudes fall in the ronge between both discriminotors.

will remain the same unless the setting of the upper discrim-
inator is changed.

The upper discriminator is triggered by pulses that exceed
the setting of the base level discriminator by an amount equal
to the window width. This situation is illustrated in Fig. 4.
The lower discriminator is set to trigger on pulses whose am-
plitude is greater than 48 volts. With a window width of 6
volts, the upper discriminator will also operate when the am-
plitude exceeds 54 volts. By using a larger resistor in the plate
circuit of V: for the upper discriminator, an output pulse of
9 volts is obtained from the latter.

Anti-Coincidence Circuit

Since the function of a pulse height analyzer is to count
only those pulses of the proper height (those passing through
the window), an anti-coincidence circuit, shown in simplified
form in Fig. 5. is provided to cancel out those pulses which
trigger both the upper and lower discriminator. Referring
again to Fig. 4, it will be seen that pulses 3 and 5 trigger both
discriminators, and hence do not appear in the output to the
ratemeter.

To compensate for slight differences in time of arrival at
she anti-coincidence tube, V:, the output of the base level
discriminator is narrowed while the pulse from the upper dis-
criminator is stretched. To accomplish this, the 7-volt pulse
from the lower discriminator is passed through a differentiat-
ing circuit made up of a capacitor C. and resistor R+. The out-
put of such a circuit is normally a positive spike caused by
the leading edge of the pulse, and a negative spike caused by
its trailing edge. In this instance, crvstal diode CR, is inserted
in the circuit to attenuate the positive spike, so that only the
negative spike remains.

The negative spike is inverted by tube V., producing a nar-
row pulse of about 2 volts. This pulse is applied to the grid
of tube V-1, one half of the dnal triode used as the anti-coinci-
dence tube. This tube is self-biased near cut-off, with both
halves drawing approximately 2.5 milliamperes in the quies-
cent state. If there is no input from the upper discriminator
(and hence no signad on the grid of V), the pulse from the
lower discriminator causes a negative pulse of about 8 volts
to appear at the plate of V=.. This pulse is fed to a ratemeter
or scaler and is registered as a count.

Pulses from the upper discriminator are stretched by the
resistor-capacitor network, R. and C., shown in the upper left
of Fig. 5. Capacitor C. is charged through a high-back-resist-
ance diode, CR.. This charge decays with a 2-microsecond
time constant through resistor R.. When this voltage is ap-
plied to the grid of tube Vs, a large plate current flows, caus-

60

ing a voltage drop of 5 to 7 volts across the cathode resistor
which is common to both Vi and Vz. The effect is to raise the
cathode potential 5 to 7 volts, so that Vaa is cut off and no pulse
appears at the Ve plate.

In this manner, pulses large enough to trigger both the
base level and the upper discriminator are cancelled out and
are not counted by the ratemeter. A positive pulse may occur
at the plate of V.. as a result of the abrupt cut-off of normal
plate current, but a diode limiter in the trigger generator clips
this pulse so that it does not reach the ratemeter.

Scalers are designed to record the total number of pulses,
and normally have capacity to about 1,000,000 counts. Rate-
meters provide information on the number of counts per min-
ute, and are therefore useful in making rapid measurements
of changes in radiation levels. Typical instruments have full-
scale ranges of 0-100, 300, 1000, 3000, 10,000, 30,000, 100,-
000, 300,000, and 1,000,000 counts per minute.

Other Considerations

Manufacturers of pulse height analyzers can supply radio-
active standards which may be used for calibrating the instru-
ments. The controls are flexible, and a particular setting ol
the base level control can represent any desired energy level
within the range of the instrument. Thus, a setting of 66.1
volts may represent the 0.661-mev energy peak of cesium 137,
When the energy scale is properly calibrated in this way, it is
readily possible to identify unknown sources from their en-
ergy peaks.

The discriminator circuits are unable to function within a
few volts of zero, and will oscillate at very low levels, causing

HY,
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Fig. 5. The onti-coincidence circuit, which cancels analyzer
output when both discriminators are triggered by large pulses.

a false peak. Where very low energy levels are to he meas-
ured, it is best to recalibrate the instrument using a higher
amplifier gain factor. In this way, the scale can be expanded
so that the required measurements do not fall near the zero
level.

The resolution time of a pulse height analyzer is the period
required for the detector and its associated circuit to recover
after a gamma particle has entered the system, If two particles
enter the system within this period, only one pulse will be
produced, since the detector system will be “paralyzed” by
the pulse that entered first, The loss of counts due to this effect
is called the “coincidence loss.”

In a good pulse height analyzer, the resolution time is about
2 microseconds. Since pulses occur at random intervals, there
is as much chance of pulses occurring during the dead time as
in anv other period of equal duration. It is not difficult, there-
fore, to compuite the coincidence loss when the resolution time
and the counting rate are known. Coincidence loss will ob-
viously be greatest at the highest counting rate. At 1,000,000
counts per minute, for example, it amounts to slightly more
than 3 per-cent.
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The new Weathers ‘“66’’ weighs 96 ounces

...and every ounce is pure performance!

The Weathers 66" is the finest achievement in uncompromising
design and performance. The low mass of the Weathers 66" makes it
the proper turntable for today’'s high compliance stereo cartridges and
tonearms. In appearance alone, the 66" is radically different. It is 16"
long, 14" deep, but only 2" high, including the integrated base. It is
the closest approach to rotating a record on air. It achieves this ideal
through unique engineering design and precision manufacturing.

The Weathers ‘66" uses two precision hysteresis synchronous

motors mounted on opposite sides of the deck. Virtually vibration-free,
they directly drive two soft rubber lathe-turned wheels which in turn
drive against the inside rim of the platter. This is the quietest, most
accurate and dependable drive system yet designed. Its =60 db. rumble
is the lowest of all turntables.

Eliminates Feedback Problem—Because the new high compliance
cartridges and tonearms track at extremely light pressures, they can
pick up floor vibrations which are transmitted into the music as audible
distortion. The *“battleship’ type of turntable more easily picks up
room vibrations and transmits them with greater amplitude. When a
high compliance pickup system is used with the heavier turntable,
acoustic feedback is apt to occur. And there is no practical, effective
way to acoustically isolate these heavier units.

The Weathers 66" is suspended on 5 neoprene mounts which
produce an isolation from floor vibrations of more than 500 to 1. Paul
Weathers calls this system a “'seismic platform’ (imglying that only
a violent earthquake could cause any vibrations or feedback).

On Pitch—The speed constancy of the Weathers *'66" is so accurate
that a special test record had to be made to measure its 0.04% wow
and flutter content. It reaches 3314 rpm immediately, and will be
accurate within one revolution in 60 minutes. Most heavy turntables
will usually deviate 4 or more revolutions in 60 minutes—a painfully
obvious inaccuracy to anyone with perfect pitch. You hear only the
music—no rumble, no wow, no flutter, no feedback, no noise of any kind.

The '66" is a strikingly beautiful turntable that you can use
anywhere, without installation. And you need not buy a base—it's an
integral part of the turntable! w Turntable—$75.00 net. With viscous-
damped arm—%$99.50 net. Turntable and Arm with new Weathers
LDM Pick-up—$129.50 net. At your high fidelity dealer, or write: Desk E\

WEATHERS

Division of TelePrompTer Corp.
50 W. 44th St., N.Y. 36, N.Y.



www.americanradiohistory.com
www.americanradiohistory.com

‘add audio to unused
tv channels on any
matv system

no extra distribution eqnlih-nst

NEW! BLONDER-TONGUE AUDIO MASTER

It’s so easy to add sound to unused TV Channels on any MATYV system with
the Blonder-Tongue Audio Master. Its head-end design and compact size
allow the installer to mount it in the same housing with other head-end
equipment — right where it belongs! Simply add a sound source (FM Tuner,
AM Radio, Record Changer, Tape Deck or Microphone) and TV listeners
can immediately enjoy a new entertainment channel. No extra distribution
equipment ... No cables to install ... No cabinet to buy.

EVERY MATV SYSTEM ... A HOT PROSPECT The five or more unused channels
in any MATYV system are easily turned into audio channels with a Blonder-
Tongue Audio Master. Every MATYV system is a hot prospect: = Motels
® Hotels ® Apartment Buildings ® Schools. Audio Master can bring the
enjoyment of background music, radio broadcasts and original programs to
allof them ... quickly ...immediately ... and inexpensively.

TOP PERFORMANCE . .. BLONDER.-TONGUE ENGINEERED The Audio Master
reproduces high fidelity sound, too. It originates a TV Signal for any spe-
cified VHF TV channel with a crystal-controlled video carrier and an FM
sound carrier held precisely 4.5 Mc above the carrier. The video carrier out-
put level is variable between 0.05V and 0.5V, The sound carrier output level

is variable between 0 and 0.5V. For this reason it is ideal for interference

free adjacent channel operation.

The new Audio Master rounds out the
Blonder-Tongue line, With Blonder-
Tongue, you can bid on new installa-
tions using products of only one man-
ufacturer — matched and integrated
for best performance. Write for free
30-page Installation Manual.

]\ /“J’
<8~
HT‘ 1 ,.,ft /71.

. - “'-.-

ed and manvh ed by

BLONDER TONGUE

9 Alling SI., Newark, 2 N. J.

Canadian Division: Benco Television Assoc.. Ltd.. Toronto Export: Rocke Int’l, N, Y. 16, N. Y. Cable: ARLAB

Home TV Accessories * UHF Converters * Master TV Systems * CATV Systems » Closed Circuit TV Systems
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The Acoustical Lens

(Continued from puge 33)

while the smaller has a serpentine lens.

Like the perforated-plate lens, path-
length refractors can be designed to give
almost anv desired dispersion, but the
ability to control horizontal and vertical
distribution independently makes them
even more versatile for professional use.

Design Considerations

Like optical lenses. acoustical leuses
operate effectively only through a defi-
nite band of frequencies, The size of the
horn mouth can be correlated with the
characteristics of a particular lens to
keep distribution nniform down to the
cut-off frequency of the driver-horn com-
bination. At the upper end of the spee-
trum, the smooth distribution pattern
afforded by the lens begins to shosw
irregularities as the spacing between ob-
stacles or plates approaches a half wave-
length.

This means that a lens designed for
use up to 10 ke should not have the
plates separated more than a half-inch or
so. Horn-lens combinations have been
developed which maintain imiform dis-
persion characteristics from 400 to more
than 135.000 ¢ps. This is an cflective
handwidth of about five octaves. ob-
viously no mean achievement.

One might think that a substantial
portion of the sound energy passing
throngh a leus, especially an obstacle ar-
rav, would be absorbed. As long as the
lens is designed properly, and its cle-
ments are rigid, this is not the case. Ina
well-designed lens. less than 19 of the
encrgy passing through the device is lost.
Of course. in any tyvpe of dispersion ar-
rangement. there is an apparent change
in high-frequency intensity since all the
encrgy which was formerly concentrated
in o narrow beam is now spread through
a nmch greater angle.

If one wants to pursue the optical
analogy far enough, focal lengths and
even fmmubers can be assigned to acous-
tical lenses. The unit shown in part (B)
of the phota, for example. is roughly
equivalent to a 150 mm. £/0.5 optical
fens. Tt will probably be some time De-
fore & comparable wunit is available to
camera enthusiasts, A

FM STEREO STATIONS UP

CCORDING to Harold L. Kassens,
head of the FCC's Aural Llxisting
Facilities Branch, roughly 25 per-cent of
the FM stations in the U.S. will be hroad-
casting in FM stereo by the end of this
)(ur
If the present rate of conversions to
stereo continues, the FCC chief said it is
possible for the number of stations to go
as high as 300 by January 1—3530 more
than the pre sent estimate.
The FCC is undertaking revisions in its
FM broadeast rules to loster this growth
of FM service.

ELECTRONICS WORLD
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Get Your Choice of Valuable “Bonus Packages'”
with Your Easy-Buy PHOTOFACT Library Purchase!

own the world’s finest TV-radio service data and get these free extras

Now, more than ever, it pays to own a PHOTOFACT way, and get absolutely FREE with your purchase, any
Library—the time-saving troubleshooting partner that one of the valuable dollar-saving '*Bonus Packages''
helps you earn more daily! Now, you can start orcom- described below. Make your choice now—order from
plete your PHOTOFACT Library the special Easy-Buy your Sams Distributor today!

*''"Bonus Package' offers available only until April 25, 1963

BONUS 1 BONUS 2 BONUS 3
PACKAGE PACKAGE PACKAGE
|
FREE WITH YOUR PURCHASE FREE WITH YOUR PURCHASE FREE WITH YOUR PURCHASE
OF 60 PHOTOFACT SETS OF 180 PHOTOFACT SETS OF 240 PHOTOFACT SETS

Order 60 PHOTOFACT Sets the Easy- Order 180 PHOTOFACT Sets the Easy-
Buy way and get the following FREE: Buy way and get the following FREE:
1. All-steel, single-drawer file 1. All-steel, top quality 4-drawer '
cabinet holding 60 Sets; worth file cabinet holding 240 Sets; | Order240 proToFACT Sets the Easy-Buy
$8.95 actual value $36.50 way and get the following FREE:
2. Complete Color TV Servic- 2. Complete Color TV Servic- 1. All-steel, 4-drawer file cabinet
ing Course ing Course holding 240 Sets; worth $36.50
3. Complete 2nd Class Radio- 3. Complete 2nd Class Radio- 2. 8-Volume Set of **101 Ways*' Test
telephone License Course telephone License Course Instrument books, covering
4, Complete Transistor Radio 4. Complete Transistor Radio scopes, sweep generator, VOM-
Servicing Course Servicing Course VTVM.‘sngnal generator, audio
5. Test Equipment Guide ] 5. Test Equipment Guide 3 L equ'pme"t,' ?tc. Worth $18.50
The correspondence-type courses | Here'samoney-saving “'bonus pack- o (LI IA LA/ Seryncmg S
alone are literally worth hundreds of age” offer you won'twant tomiss—it | 4. 2nd Class Radiotelephone Course
dollars to you—they’ve helped thou- helps build your profit in every way. 5. Transistor Radio Servicing Course
sands of technicians increase their 6. Test Equipment Guide

earning capacity.

Get this great” bonus package” today!

\
CT LIBRARY THIS EASY-BUY WAY!

OWN YOUR PHOTOFA HOWARD W. SAMS & €O., INC.

i e than 1
ct Library mot Howard W. Sams & Co., Inc., Dept. 5-M2
ga;’: A e from th%%‘:ta%i{lgglue SEE "?:‘: o : 4300 W. 62nd St., Indianapolis 6, Ind. & :
LA r shop. tY3
put :)tu"‘:,ti(:gg:sﬁ: .eBongsllgC:R.gBeﬁy DIﬁT“‘B“;ﬂuPD" 0O Send full information on Easy-Buy Plan 1
g} zour choice this specia asy SEND Y1 | am interested in the following Photofact “Bonus Package'': |J
way: 1' TODAY: | 160 Sets (1180 Sets  [J 240 Sets ]
O INTERES
: :o CARRYING CHARGE = My Distributor is:_ - :
¥ $10 DOWN
s O 0 3 MONTHS TO PAY for an Easy-BuYy B shop Name__ — — -
¥ our Distributor today( our FREE ‘'Bonus Attn !
cal o ses pour DINERITLG Y o |
;‘;g:aog':e" choice! B Address _ . ) :
City_____ _ Zone. State
IS S S E G @ & & & & & & & & & & . .
December, 1962 CIRCLE NO. 145 ON READER SERVICE PAGE 63
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ROTATORLESS ANTENNA
CAN BE AIMED

By HAROLD HARRIS, V.P. Engineering, Channel Master Corp.

A switch selects the elements for pickup or rejection
in any direction, dispensing with mechanical rotation.

OST ANTENNA design secks
higher gain for the deep fringe.
Yet other problems—interference  and
wultipath reception, or ghosts—plague
millions of TV and FM fans clsewhere.
Two advances, color TV and FM stereo,
mike these traditional difficulties more
serions than ever. Effects are far more
destructive to enjovinent than in mono-
chrome TV or single-channel FM.

Heretofore, eluborate antenna-rotator
combinations have met these problems.
Now nany viewers and listeners may
find a simpler, economical solution in
Channel Master's "Onmi-Rayv”™ design. A
stacked version is shown in Fig, 2,

It is a broadband, v.hif., TV-FM de-
sigm whose reception pattern is the fa-
miliar figure-S of the half-wave dipole
(Fig. 1, Diagram 1), which features a
78° angle at the half-power points and a
fromt-lo-side ratio of 10:1. In the “Omni-
Rav.” however, the lobes can be turned
either to pick up signal or to kill ghosts
and interference without physical rota-
tion.

Its basic element is adapted from the
classic bat-wing: a low-band dipole
broadbanded by cat-whisker stubs { Fig.
1, Diag. 2) for high-hand pickup.

The simplest way to provide choice of
directions is to cross a pair of dipoles
(Fig. 1. Diag. 3) at right angles, then
use either one dipole or the other. Solid

lines show the north-south reception
pattern of the east-west dipole; broken
Tines show the pattern of the north-south
dipole. This gives peak coverage (or re-
jection) in four directions, N, E. S, and
W, but not for signals wrriving from in-
termesdiate directions.,

In the “"Omni-Ray,” the principle of
patternt addition provides eight positions
(the top of Fig. 1), which permit maxi-
mum selection (or rejection) in 16 direc-
tions of the circle, cach only 22.3° trom
the next. This is achieved with a $-con-
ductor tead-in conmecting to the antenna
clements at one end (Diag. 1) and ter-
minating at the other in a switch at the
control console. The latter permits the
user to pick various combinations of cle-
ments. then feeds signal from the chosen
arrangement to the receiver.

As to pattern or lobe addition. con-
sider the case of the 45° angle between
cardinal directions N and E (signal ar-
riving from NE; Diag. 3). Elements N
and W are joined by the switch, as are
segments § and E. Both basic dipoles
(N-S and W-E) receive some signal, but
cach at an angle where sensitivity is
70.7% of maximum gain (where solid-
line lobe N and broken-line E cross).
Since the two lobes are in-phase at this
point, thev add. Thus total NE gain is
restored to about 1007, the effective
pickup lobe being indicated by the

Fig. 1. Pattern-switching details and other special features,
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shaded area in Diag, 3. Addition ocenrs
similarly in the SW direction.

Where the S and E lobes overlap,
however, instead of addition. cancella-
tion produces a null or signal rejection.
We appear to be dealing with lobes that
have polarity! This can be understood it
we acknowledge that arriving signal sets
up a potential in a half-wave dipole, with
polarity at one enud opposite to polarity
at the other.

Diag, 6A illustrates the same situ-
ation in another wav to indicate this.
Arviving signad from NE polvizes di-
poles N-S and W-E as shown. These two
dipoles are connected in-phase by the
switch, so that half-elements N and Won
one side of each dipole reinforce cach
other, as do half-elements S and E on the
other side. However, arriving SE signal
{Diag. 6B) reverses polarity of the N-S
dipole only. With the siune switeh con-
nection, dipoles N-S and W-E are in op-
posite signal phase. They cancel each
other to produce an SE null. The same
occurs in the NW direetion. The result-
ant pattern is Diag. 7.

This behavior in the 43° positions be-
tween cardinal directions is obtained by
feeding equal amounts of power from
both dipoles to the receiver, By feeding
unequally, the pattern can be made to
fall at points between the eardinal direc-
tions and the 45° positions. The user can
do this with the switch on the “Target

Fig. 2. “Omni-Ray’ is aimed with a switch.

Tuner” control console, located near his
set. The 16 directions available are indi-
cated in Diag. 8.

To maintain the desired pattern in all
positions, there must he no coupling be-
tween the conductors in the transmission
line from the dipoles to the phasing
switch. The specially developed Duo-
Twin 4-conductor line (Diag. 9) main-
tains this condition, simplifying installa-
tion. Using two separate lengths of
standard lead-in is not likely to result in
the desired performance.

To solve their reception problems, the
large munber of non-fringe users have
herctofore had to invest in equipment
designed for the smaller number of out-
lving viewers and listeners. This special
design may provide an economical solu-
tion for many harassed people in popu-
lons cities and suburbs,

ELECTRONICS WORLD
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Fill in coupon for a FREE Onc¢ Year Sub
seription w O SON ELECTRONICS Fam
astic li.:q.\m Packed Cuatalog Unihcard
of LOW. LOW. DISCOUNT PRICES on
Brand Name Speakers, Changers. Tubes
FTaols, i Fi's. Sterco Amps, Tuners and
thousands of other  Electronic  Bargains
Credit phan asailable

NAME
ADDRESS

ZONE STATE

1f yan have a friend interested in electromcs
yend his name and address for a FREE sub
senption also

OLSON ELECTRONICS, INC.

CIRCLE NO. 135 ON READER SERVICE PAGE
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Doorbell Monitor for the Deaf
(Continucd from page 49)

sists of ten turns of 18 enameled wire
loosely wound. The variable trinmer-
tvpe capacitors Cr and C: in the receiver
are adjusted with the aid of a v.itv.m,
and with the thyratron tubes removed.
The d.c. input of the meter is connected
“front-door” alignment and
across G for "back-door” alignment. The
respective relays of the transmitter may
be pulled-in manually and held with
tape; the capacitors are each, in turn,
adinsted for maximum reading,.

The receiver indicating lamps, Type
1086, are actually small-sized candelabra
screw-hase units rated at 10 watts, 230
volts and are used here for long-life per-
formance. The 6S6 (G-watt, 120-volt)
lamps way be used for greater brilliance
il desired. The tubes of hoth units also
have long lite due to the absence of
anode current dissipation in the quies-
cent state. The set which was constructed

| has beeu operating almost continuously

1

in the home of an associate of the author
for four years with the only required
maintenance being the replacement of
two indicator lamps, The total cost of
parts purchased at a local parts distribu-
tor was approximately 835 or $40. Of
course, if only one doorbell is to he moni-
tored, the cost would be somewhat less.

The doorbell monitor be con-

may

[ Superior's New Model 820

TUBE TESTER

TESTS ALL MODERN TUBES

INCLUDING THE NEW

leakage up to 5 megohms.

»* NOVARS
»* NUVISTORS |
» 10 PINS ‘

»” 12 PIN
COMPACTRONS | |

Use of 26 sockets permits testing all popular tube types.
Dual Scale meter permits testing of low current tubes.

7 and 9 pin straighteners mounted on panel. |
All sections of multi-element tubes tested simultaneously.
Ultra-sensitive leakage test circuit will indicate ]

Price
.19

Qty. Type
__ 183

Qty. Type

structed with only a knowledge of solder-
ing and wiring and can be a great con-
venience and contribute peace of mind
to one who is deaf or hard-of-hearing.
The system requires no interconnecting
wiring; the portable receiver may be
operated in any room of the house or in
that of a wneighbor. The author is in-
debted to Mr. Harold Combs who pro-
vided the impetus for the development
and who also supplied the operating-ex-
perience information,

Servicing Meter Movements
(Continucd from puge 43)

Increasing the shunt value will increase
current throngh the movement. prodire-
ing « higher reading. If readings are
too high, compensate by reducing the
shunt or adding one it needed.

A final note of caution is in ovder, The
mevement may be so delicate, once it
is out of its case, that air movement will
affect its action. Thus, it vou are working
with the meter at close quarters, normal
breathing mayv interfere with the job.
If yon ran into this, tving a clean hand.
kerchief or other cloth over the nose
and mouth should diffuse exhaled breath
sufficienthv to eliminate the problem.
This mayv lead to a ribbing if someone
shonld happen to see you, but it is an
effective measure for dealing with the
problem.,

RAD-TEL
WILL SAVE YOU MONEY!
RAD-TEL'S QUALITY

BRAND NEW TUBES
ror TV, RADIO ano HI-FI

1-YEAR GUARANTEE

wrof 5% OFF

e Employs new improved emission circuit. 1-DAY SERVICE « Over 50

o Tests over 850 tube types.

o Tests 0Z4 and other gas filled tubes. SEND FOR NEW SEND FOR

o Employs new 4” meter with sealed air-damping FREE D TUBE & PARTS D TROUBLE SHOOTING
chamber resulting in accurate vibrationless readings. CATALOG GUIDE

sAMPLE OF RAD-TEL'S AVAILABILITY
& NOT AFAILITED 'WITH ANT OTHER WAL ORDER TRRE COMPANY @

Qty. Type
—12a07

Price

Oty Type
55|

6ALS — BB16

Model 820 comes complete with tube charts and Instructions;
housed in handsome, portable, Saddle-Stitched Texon case. Only

SHIPPED ON APPROVAL
NO MONEY WITH ORDER - N0 € 0.D.

—1X2
——3CB6
__4BQ7
—_Su4

82| —6AUS
.56 | —BAX4
101 | —6BQ6

50 | 6807

——12BH7
—35W4
3523
—30C3

—BCBb
_—6CG7
—BSN?
| —6u8

.55
61
8%
83

53850

Try It for 15 days before You
buy. It completely satisfied
then send $3.00 and pay
balance at rate of $5.00 per
month until total price of

P
MOSS ELFCTRONIUC
RI% T v,

INC,

on terms specified. Otherwise T

Name.

New York 1, N.Y.
Please rush Model 820. If satisfactory, I will pay

BENT. i

TV, RADID
anp HI-Fi

== RA RAD-TEL TUBE CO.

55 CHAMBERS STREET, NEWARK 5, HEW I[R’S-E'I'

will return tester.

0. Ouwders under 55

t
1)
[}
|
t
I
$38.50 {plua postage) is pald 1
1
[l
1
]
1
1

— No Interest or Finance Address___ TERME: 25% um-:ll musl accompasy il orders, balance C.0

Ch-nl!.v- L IR G ity P add %1 handling chasge plus pestage. Orders aver 35 plus :lla.ﬂu5 :pprl: § fubes
letely satisfied, ret to ne. ate

:, o explanat! urn 5 All prites net. P.O.B.. N.Y.C. H l per 1 b, Subject 18 prier sale. He C.00.'s mitiids cealinenta
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To assure ADVANCEMENT or to
turn your hobby into a new and

PROFITABLE CAREER in the fast

- growing field of ELECTRONICS

you should 1nvestigate
Qualify for Higher Pay

You must be trained 10 qualifv for higher earnings
and advancement. Whichever branch of Elec- e OI I Ie- u y
tronics you sclect, vou’ll find that NR! training

is the time- proved way to get into this interesting
and fast growing industrv.

Courses 1n Industrial
Electronics, Radio-TV
Servicing, Radio-TV

Training Equipment Included | (COMMUNICALIONS 1o & .

When vou learn Electronics through NRI vou use

scientifically developed “learn- by- puacucc" meth- immediate and growing need for trained Technicians in many branches of
ods. At no extra cost, NRI sends special equip- Electronics. In fact, four to seven trained Techriicians are needed for
ment that gives actual experience. makes theory every graduate engineer. Better than average jobs await you in the fast
yow-learti Coms: o life in an)cay-fo-graspy imicr: growing industry of the 1960’s . . . offering high pay and prestige,
esting manner. You perform a wide varietv of 5 2 it .

experiments working with basic cireuits and com- interesting work and a bright future. Join the thousands of NRI graduates
ponents. All equipment is yours o keep. who have benefited from career opportunities in this Electronic Age.

Mail the postage-free card today.

Turn Pagefor Facts on NRI Courses

Cut Out and Mail—No Stamp Needed

f"\
NATIONAL RADIO INSTITUTE -
’ N RI . Washington 16, 1>. C.  EJ \The Amal“‘g

Please send me vour Electronic, Radio-TV catalog with- f
out cost or obhganon I am interested in course checked ﬁe‘ 0
below. (No salesman will call. PLEASE PRINT.

Oldest and Largest School 2 U 1
g S \E\edromcs

For nearly half a century, NRI has featured Elec-
troniCs training, progressing from Radio and Tele- 1 O Math for Electronics O Aireraft Communications
vision scrvicing and communications to Industrial 0O Communieations (Combletc O Marine Communications
and Military Electronics. As the oldest and largest
home-study school of its kind, NRI can supply Name \ge
training at reasonable cost. \Tomhl) payment
plans. Take the first step toward a successful
career now. Mail postage-free card. Get NRI A chidresy
CATALOG without cost or obligation. National

Radio Institute, Washington 16, D.C. Gify Fone - 4 "
L .

I ACCREDITED MEMBER NATIONAL HOME STUOY COUNCIL
Approved for Veteran's under Korean Gl Bill

www dmericanradiohistorv com
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PICK THE CAREER YOU WANT

IN THE WONDERFUL FIELD OF ELECTRONICS
TRAIN AT HOME WITH THE LEADER

INDUSTRIAL ELECTRONICS

Prepare for a career as an Elec-
tronic Technician in industry,
business, government, the mili-
tary, with this NRI course in
Electronics—Principles, Prac-
tices, Maintenance. Computers,
telemetry, automation, missiles,
rockets all employ the same
basic principles . . . and that is
""'-g what this NRI course stresses
with illustrated lessons, special

training equipment.

TV-RADIO COMMUNICATIONS

In the NRI Communications
course you get actual expertence
as NRI prepares you for your
choice of Communications fields
and an FCC License. Com-
mercial methods and techniques
of Radio and TV Broadcasting;
teletype; facsimile; microwave;
radar; mobile and marine radio;
navigation devices; FM stereo
multiplexing are some of the
subjects covered. You work with

special training equipment.

4l SEE OTHER SIDEEK

TELEVISION-RADIO SERVICING
(INCLUDES co;?l?’ vtlme tested course

Servicing not only trains you to
fix radios, TV sets, hi-fi, etc,
but also shows you how to earn

in

spare-time money starting soon
after enrolling. Fast growth in
number of sets, color-TV, stereo,
means moncy-making oppor-
tunities in your own spare-time
or full-time business or working
for someone eise. Special train-

ing equipment included.

FCC COMMERCIAL LICENSE

For men with Radio-TV expe-
rience who want to operate or
service transmitting equipment
used in broadcasting, aviation,
marine, microwave, facsimile or
mobile communications. A Serv-
ice Technician is required by law
to have an FCC License to work
on C-Band, other transmitting
equipment. From Simple Cir-
cuits to Broadcast Operation,
this new NRI course trains you
quickly for your Government
FCC examinations.

ALSO: Special courses in Mobile Communications; Afrcraft

Communications and Guidance; Marine Communications;
Math for Electronics.

FIRST CLASS
PERMIT

NO. 20-R
349, P.LA&R)
W ashington, D.C.

(Sec.

BUSINESS REPLY MAIL |

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

NRI@ National Radio Institute

3939 Wisconsin Avenue
Washington 16, D.C.

Today, a career in Electronics offers unlimited oppor-
tunity. Job counselors advise, “For an interesting
career, get into Electronics.” The National Associ-
ation of Manufacturers says, “There is no more in-
teresting and challenging occupation in American
industry.”

When you train for a career in Electronics through
NRI home-study methods your home becomes your
classroom, and you the only student. You pick your
own study hours, study when you want, as long as
you want. No need to give up your job or go away to
school. And there are no special requirements of pre-
vious Electronics experience or education. Train
with the leader. Your NRI training is backed by
nearly 50 years of success. Mail the postage-free
card. National Radio Institute, Washington 16, D.C.

4 MAIL POSTAGE-FREE CARD NOW
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Communications Receivers
(Continued from page 36)

fixed, Likewise, the b.f.o., operating at
the second L. frequency and of narrow
ting range, could be stabilized by
means  of temperature  compensation,
voltage regulation, and mechanical rigid-
ity. In both cases, where a verv stable
design was required, crvstal-controlled
oscillators could be called into service
for these circuits.

The problems of stabilizing the high-
frequency oscillator, particularly when
timable over the extremely wide fre-
quency range needed for multi-band
coverage, were not so readily solved.

Tunable 1.F, Roceivers

Rather than attempt to stabilize the
h.f. oscillator working into a fixed-fre-
quency if. strip, another design ap-
proach has become increasingly popular
in some very recent receivers. Essen-
tiallv, this is simply a happy marriage
between a low-frequency superhet re-
ceiver and a crvstal-controlled front-end
converter to extend the rf. tuning
ranges. The technique had previously
been used to extend the coverage of
the usual communications receiver to the
six- or two-meter bands, The combina-
tion might well be termed the “fixed
h.f. oscillator, tunable i.f.” receiver (Fig.
9). The present trend is to extend this
technique down into the usnal coverage
range of conventional receivers.

Probably the first advocates of this ap-
proach were the designers at Collins,
who produced the “T5A” series receiv-
ers. Unusual in concept at the time was
the “75A1,” which had a crystal-con-
trolled first oscillator, followed by tun-
able high-frequency i.f. amplifier and
transmitter-tvpe v.f.o. as tunable second
oscillator. A second if. amplifier at 500
ke, with ervstal filter was used. This re-
ceiver timed the ham bands only.

Collins continued with the “73A2"
and then introduced the mechanical i.f.
filter in the “T5A3." Next came the
“"T3ALT in contiming revisions of the
serics. This version used a 6DCE r.f.
tube, 6BAT mixer. and 12ATT crvstal-
controlled first oscillator, The tunable i f.
ranged from 1.5 to 2.5 mc. as the vf.o.
tuned 2.955 to 1,935 me. A mechanical
i.f. filter appeuared in the 433-ke. strip
which followed, as did a bridged-T Q-
multiplier. The bridged-T notched the
if. passband somewhat like the phasing
adjustment of curlicr crystal filters, The
b.fo. and main tuning were ganged to
produce a unique passhband  tuning,
which served to move the signal in the
receiver passband without changing the
b.f.o. note.

A somewhat similar approach is used
in the recent Drake “2A™ and “2B" re-
ceivers, In these sets, crystal control is
again used for the Lif. oscillator, which

December, 1962

is bandswitched over twelve bands, but
is not tumable. Instead, the high if, is
varied over a 600-ke. increment. from
3.5 to 4.1 me, This it is mixed against
a v.fo.-type second oscillutor covering
3.955 to 4.555 mec,, to produce a fixed
lower if. of 433 ke, Because the v.f.o.
operates at fairly low frequency, and
over a limited tuning range as well. sta-
bility is more easily obtained. A third
conversion produces a final i.f. frequency
of 30 ke., which then passes through an
amplifier with tunable bandpass filter.
The main tuning dial drives a ganged
capacitor to tune the v.f.o. and tunable
if. The rf. stage is independently
peaked in grid and plate circuits by
means of another ganged capacitor. This
presclector covers 3.5 to 30 me. by band-
switching.

Other Recent Designs

Another recent receiver to use crvstal-
controlled hf, oscillator design is the
Hallicrafters “SX-115" which tunes the
lam bands in nine 500-ke. steps. This
set uses Dbroadband circuits in the r.f.
and mixer stages, with ganged tunable
if. and v.fo. The first if. ranges from
6.005 to 6.305 me. as the v.f.o. covers 5
to 5.5 mec, The second i.f. is thercfore
1.005 mc., which is amplified and intro-
duced to a third mixer. Here the selec-
tuble sideband feature appears; the
choice of crystal-controlled oscillator fre-
quencies of 1.033 or 0.955 mec. is avail-
able for this conversion. The third i.f. at
50 ke. includes a selectivity control with
five steps and a T-notch filter.

This improved design approach has
produced receivers with less than 500
cveles dvift after warmup, The tunable
i.f. technique results in a constant tuning
rate, irrespective of the signal frequen-
cies being rececived. However, it will be
noted that this stability has been
achieved at the expense of limited tuning
range per band, hecause of the reduced
tuning range of the tunable i.f. The usnal
result is a limited-coverage receiver—
ham-bands-only in most designs.

Complete coverage requires a large
nummber of bands and a considerable
outlay for first-oscilkator ervstals. Design
is also further complicated by possible
spurious problems. However, some high-
lv stable general coverage receivers have
been designed using this particular tech-
nique.

One such set is the Eddystone Model
“880" which covers a range of 300 ke. to
30.5 mc. in thirty bands, the tunable i.f,
covering one megacvele for each band.
The selling price of over $1500 limits
the market for this receiver, hut it is an
example of an extremely stable design.
Other designs intended largely for mil-
itary use feature cryvstal-controlled svn-
thesizers as local oscillators, sometimes
phase-locked. giving precision and sta-
bility for rigorous applications. A

www americanradiohistorv. com

QUALIFY
FOR YOUR

FUTURE

in the
broad range of

ELECTRONIC
ENGINEERING
TECHNOLOGY

= v - T .
AN ACCREDITED FTECHNICAL INSTITYTE

Embry Riddle

I AERONAUTICAL INSTITUTE
I DIRECTOR OF ADMISSIONS
Embry-Riddle Aeronautical Institute
I Aviation Building, Miami 52, Florida
Ek Mail this coupon now and learn how YQU

I can acquire a College Level Associate of
Science Degree in just 24 months (Acceler-

ated intruction—three 16-week semesters

I per year—small classes assure personal-

ized training.) Free 80-page book explain
l all. No obligation.

O Electronic Engineering Technology

O Executive Pilot—Bachelor of Science Degree

O Business Pilot—B.B.A. Degree

O All Other Flight Courses

O Aeronavtical Engineering—B.S. Degree

O Aircraft Maint. Engr.—B.S. Degree

l O Aircraft Maint. Engineering Technology
O Aeronautical Engineering Technology

11-EW-122
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u EaAg with Heathdet!

With a Heathkit Catalog you can relax and
enjoy Christmas shopping—qift giving with-
out ever leaving your living room! You'll
find a Heathgift for everyone on your list,
regardiess of interest, from beginner to ex-
perienced technician. And you give so much
more with Heathgifts, for you save two
ways—by buying direct from Heath and by
buying in kit form. Savings that total 50%
or more !

Heathgifts are fun to give, fun to own, and
they're fun to build . . . so much so that
you'll be tempted to build them all before
giving! Simple instructions enable you to
compilete any kit 1n your spare time—in a
matter of hours—and they are unconditional-
ly guaranteed to perform to factory specifi-
cations.

So give the best in electronic kits, give
Heathgifts. Call or write our gift counselors
if you need help or give a Heathgift certifi-
cate. Begin making your Meathgift List to-
day and place your own name at the top!

Buy Now-
No Mouey Dow!

Here's help for your Xmas Budget! Order your
Heathgifts now, and any purchase of $25 to $600
can be paid for later on Heath's liberal time-pay
plan. No money down! Take as long as 18
months (o pay! You'll find complete details in
the new Heathkit catalog. Make.out your Heath-
pift order and mail it today!

NEW 23" High Fidelity TV Kit—None Finer at Any Price!

SAVE $10, order GR-52,

TV chassis & cabinet. ... .. only $249.95
SAVE $6, order GR-62,
TV chassis & wall mt.. .. .. only $189.95

OPTIONAL U.H.F. TUNER: Add art any
time! Tunes U.H.F. Ch. 14-82. Mounts in-
side TV chassis. Complete with knobs and
adapter stnp. Factory assembled and aligned,
ready to install.

GRA-22-3, no money dn., $5 mo......$27.95

A
K

NEW Deluxe CB Transceiver

4-tone sclective call circuitry; 5 crystal con-
trolled transmit & receive channels; variable
receiver tuning: built-in 3-way power supply
for 117 v. ac, 6 or 12 v d¢: and more! Most
complete CB unit ever designed!221bs.

Kit GW-42,no moneydn., .....$119.95

An outstanding TV value! Exclusive Heath-
kit advanced-design features inctude latest
TV circuitry to bring you both Hi-Fi picture
and sound! Incorporates the finest set of
parts & tubes ever designed into a TV receiver.
Easy to build 100! . . . all critical circuits
(tuner, 1.F. strip & Hi-voltage scctions) are
supplied as factory-built, aligned and tested
sub-assemblics, recady to install. The rest is
casy with two precut, cabled wiring harnesses
and circuit board. 70 lbs.

Kit GR-22, no moneydn.,$16 mo. . $169.95
BEAUTIFUL MODERN CABINET: Stviled 10
match Heathkit AE-20 Hi-Fi Cabincts in
rich, walnut solids and vencers. Complete
with picture tube mask. chassis mounting
board and extended-range 6" x 9" speaker for
GR-22 TV set. Mcasures 36° W x 323%™ H
x 20147 D.

GRA-22-1,no moneydn.,$3 mo.... .. $89.95
“'CUSTOM' TV WALL MOUNT: For rich,
attractive custom wall installations. Includes
cut and drilled board for TV chassis. Un-
finished white birch. Measures 199" H
N304 W ox 114" D, 13 Ibs.

GRA-22-2, no money dn.,$5 mo.. ... $25.95

NEW Advanced Transistor Stereo Amplifier

Smooth power—superb dynamic range! 100
watts |[HFM Music Power rated, 70 watts
Heath rating. 13 te 25.000 cps response @
rated output. 28-transistor, 10 diode circuit.
28 1bs.

Kit AA-21, no money down, $13mo.$134.95

www americanradiohistorv com
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Hear It for Yourself!

Send for this Heathkit organ demonstration
record . . . listen to the beautiful voices. rich
mellow tone and astounding range of ex-
pression otfered in this sensational instru-
ment. Send just 50¢ to cover cost of handling
and postage on this 7"—3313 rpm record.
Ask for record GDA-232.3,

NEW FM/FM Stereo Tuner

Stereo Indicator light: phase control for max.
separation and lowest distortion: adjustable
AFC for drift-frec reception: bar-type tuning
indicator; filtecred outputs for sterco tape
recording. Factory assembled tuning unit.
16 Ibs.

Kit AJ-12 ., no money dn.,
ST MO it ....$69.95

FREE 1963
HEATHKIT
CATALOG
New edition —
more than 100
new kits since
last issue—~
over 250 kits

all,

December, 1962

ANOTHER HEATHKIT FIRST!
A Real 2-Manual Organ for Only $329.95

The exclusive Heathkit version of the all-new
Thomas Transistor Organ now, for the first
time, offers you a real two-manual organ at
the market-shattering low price of only
$329.95 in casy-to-build kit form! Compares
in features and peeformance with assembled
units costing well over $700. Features two
37-note keyboards; 10 true organ voices: |3-
note puedal bass: variable vibrato: expression
pedal; variable bass pedal volume: manual
balance control. correctly positioned over-
hanging keyboards: built-in 20-watt peak
amplitier and speaker system; beautifully
factory assembled and finished walnut cab-
inet.
Kit GD-232 (less bench) . . .no

money dn., as low as $22 mo....$329.95

NEW Heathkit SSB “Six Pack”

A brand new SS1 exciter and lincar amplifier
for six mwter operation: 125 watts P.E.P.!
Only $289.90 for the pair . . . less than the
cost of most trunsverters. Loaded with extras
for maximum ¢fliciency and epcrating con-
venience!

Kit HX-30 Exciter. , . ............. $189.95
HA-20 Linear...................... $99.95

c:% HEATIKIT

by Dagaiomee
D PLEASE SEND FREE 1963 HEATHKIT CATALOG
Name - T

Address

CIRCLE NO. 123 ON READER SERVICE PAGE
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NEW 10-Transistor FM Car Radio

88 to 108 mc coverage: better than .25
microvolt sensitivity: AFC for drift-free FM
reception: tone control. Factory-assembled
tuning unit; easy circuit board assembly.
7 Ibs.

Kit GR-41 ... no money dn.. $7 mo.. $64.95

NEW FM
Portable Radig

10-transistor, 2-diodc circuit; vernier tuning:
AFC for drifi-free reception; tone control;
47 x 6" spcaker: built-in antenna: prebuilt
tuning unit. Battery lasts to 500 hrs. 6 Ibs.
KitGR-61...no moneydn.,$6 mo. . $54.95

World's Biggest

VTVM Value! ““b

Measures AC volts (RMS), AC volts (peak-
to-peak), DC volts. Resistance and DB. Has
415" 200 ua meter, precision 19, resistors
and 1l megohm input. Slim, all-purpose test
probe incl. 5 Ibs.

Kit1M-11 Special Value Price,.....$24.95

HEATH COMPANY

Benton Harbor 15, Michigan

Order direct by malt or see your Heathhit dealer.

Parcel Post [ Eroress €.0.0. O Besl way
Grdering insteustions: Foll oul 1 * Barcel povt
BCCOIUING 10 A€.aN3 Lhown. E.Drrss 0ders sh.ooed del..sry chaGes cotteel, Al
prcey F. O B Benion Harbor, Mich, & 20°; depas: auiced on Al €.O.0
@rgris. Prices subject fa chanae without
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Micro

ELECTRON TUBE

FABULOUS LOW PRICES!
LARGE SELECT STOCKS!
DEPENDABLE, FAST SERVICE!

Each and every tube Is tested in our
own | ¥ tual

ance and lite test.

We guarantee FREE replacement for
one year of any tube purchased from
us which tails to function cHficiently
under any or all operating condi.
tions. Prompt refunds are made on
any defective merchandise.

The agvertised tubes are not neces-
sarlly new. but may be etectrically
perfect  factory seconds or used
tuhes—each is clearly so marked,

&
ai/eZe
is 11723
19AU4aT 11726

FOR OUR FREE ComPLETE LIST OF TUBES
& SPECtAL rupPOSE TUBES

T
/RXFM

ALL TUB POSTAGE PAID. Pirase send J5¢C
handling for orders under $5. Send 25 %, deposit an
€,0.D, orders. Send approximate postage on Canad-
tan and foreign orders

MICRO -ccaron Tue co.

P.0. Box 55 Park Station, Paterson 3, N. ).

129 ON READER SERVICE PAGE

ENGINEERING } B.S. DEGREE
% IN 36 mos.

SCIENCE

AHN AUCCKREDITED H.S
i in g month

R

-
mth enginecering diploma alse davi .
nuary, March. June, September. QUALITY
luale ] 0 ghout the Uoso and ol
M veleran traind
buildin: b
New (Hbreary and rntories. Employient help
LUSAVE TIME AND MONEY., Write for catalog
Information

n full 5
1608 E. Washington Bivd., Fort Wayne 2, Indiana

INDIANA TECHNICAL COLLEGE
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Lasers and Their Uses

{Continued from puge 32)

If a single 100,000-megacycle-wide
signal in the part of the spectrum where
the sun radiates its greatest energy werc
filtered out, it would be found that cach
square centimeter of the sun was pro-
ducing only about 107 watt in this
band.

Even our coherent radio transmitters,
of course, operating over a far narrower
band, can transmit hundreds of thou-
sands of watts of power, because of their
coherence. Aud so can lasers. Within a
given bandwidth, the laser can generate
up to several million times the energy
radiated by the sun. Further, this energy
an be focused into a very small area
where desired, to produce extremely
high temperatures. Raythcon recently
demonstrated a high-powered unit
which could blast holes in sheets of
stainless steel in milliseconds. G-E re-
searchers burned holes in diamonds.

Future Weapons

The Armed Forces are working furi-
ously on high-powered lasers which they
hope will develop into military weapons.
Greatest usefulness would come, ot
course, if a super-high-powered laser
heam could transmit enough power to
burn holes in attacking missiles. Al
though this idea seems to hang on the
fringes of science fiction, many reputable
scientists are hopeful that it can be done,
and the Department of Defense is spend-
ing millions of dollars on research pro-
grams designed to develop such a sys-
tem.

Katl Kober, in charge of Martin Mari-
etta’s laser weapons program, envisions
a million-watt Iaser orbiting in a space-
ship, drawing its power from an atomie
power plant aboard. He estimates that
the haser would be as big as an army
searchlight, and would produce a mil-
lion-degree-temperature beam. Since it
would be above the atmosphere, there
would be practically no attenuation of
the bean between ship and target.

Some scientists in the field doubt that
such a weapon will ever be practical. A
laser doesn’t create power, they point
out. Tt only transforms it, and rather in-
efficiently at that. A unit with a mega-
watt output would need an input of
many megawatts, and that kind of
energy isn't easy to come hy. There
would also be fantastic heating prob-
lems in a unit handling snch power.
The advantages of having such a
weapon. though, are so overwhelming
that military planmers are pushing re-
search ahead at full speed in spite of the
lack of a guarantee that it will produce
results.

Power Without Wires

The laser beam's power-transmitting
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ability may be useful in more peaceful
ways, too. The old dream of wireless
power transmission, for example, may
come true at last. In transmitting energy
—light or microwave—through a nou-at-
tenuating medium such as space, the
only power loss is due to beam spread.
With microwave transmission systcms,
the encrgy spreads so rapidly that o re-
ceiver even a short distance away is able
to collect only a small fraction of the
total,

Laser beams, on the other hand, are
so sharply focused that the total energy
could be easily concentrated in a spot
five feet in diameter 100 miles away. A
collector this size could absorb it all

An American Optical Co. laser was used re-
cently at New York's Columbia Presbyterian
hospital to burn a small tumor from the

retina of a patient’s eye. The operafion,
done with the patient awake, took cbout
1 millisecond and was completely painless.
The doctor looks into the patient’s eye
through a special sighting system. When
he is focused on the tumor, so is laser.

with negligible transmission loss. If any
part of the transmission path is through
an absorbent medinm—air for example—
some power will be lost. But even so, it
is entircly possible that enough power
could be transmitted from the ground to
run the electrical and life-support sys-
tems of an orbiting spaceship. Such a
system should work well from the moon.

New Surgical Tool

The taser’s heat-packed beam has al-
ready been put to work in medicine.
Doctors at New York's Cohmmbia-Pres-
byterian Medical Center have used a
carefully controlled laser heam to burn
tiny tumors from the back of a patient’s
eve. The unfocused rays pass throngh
the eve’s lens harmlesshy. But where they
comverge at the rear of the eve, they cre-
ate enough heat to destroy the tumor in-
stantly. Surgeons say a similar beam may
also be used to “spot weld” a detached
retina to the back of the eve. This has
been done successfnlly on rabbits, but
has not vet been tricd on human patients.

ELECTRONICS WORLD
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The red beam may also serve as a super-
fine scalpel for other types of surgery,
also for cauterization.

The Promise of Lasers

The promise of lasers in countless
fields is so great that companies by the
scores have hurried into research and de-
velopment in the last two years. The De-
partment of Defensc estimates that more
than 400 firms in this country are now
doing laser work, and more are entering
the field. Although the first experimental
umit went into operation little more than
a few years ago, this tremendous amount
of research is already producing results.
A number of companies already have
commercial units on the market. Stand-
ard Kollsman, for example, markets its
“PistoLaser,” a 20-pound hand-hekd unit,
for $2925. Martin Maricetta can furnish
a portable ranging unit built into a suit-
case. Sperry-Rand is taking orders for a
gas faser with an exceptionally coherent
beam. Westinghouse has on the market
a high-powered unit for experimental
wekling, cutting, and so on. Raytheon,
Hughes, and others sell units of many
different kinds.

Although progress to date is spectacu-
lar, many workers in the field think that
the most exciting discoveries in laser
techmology are vet to come. Dr. Schaw-
low put it this way: “With the advent of
the laser, man’s control of light has
reached an entirely new level. Indeed,
one of the most exciting prospects for
workers in the field is that this new order
of control will open up uses for light that
are as vet undreamed of .” A

AIRBORNE TV SURVEY
A N AIRBORNE television network of

27 transmitters, of the type under
consideration for educational TV, could
serve the entire United States if certain
conditions with respeet 1o co-channel in-
terference and airerafy altitude could be
met, according to findings made by en-
gineers at the National Bureau of Stand-
ards.

These conclusions are contained in a
report entitled “Airborne Television Cov-
erage in the Presence of Co-Channel In-
terference” (Technical Note No. 131)
by M. T. Decker of the Bonlder Labora-
torics and available from the Office of
Technical Services, U.S. Department of
Commerce, Washington 23, D.C. for
$2.00 (PB-161-633).

The report notes that coverage is con-
tingent upon altitnde of the aireraft fly-
ing the transminters and conditions of
co-channel interference. Problems jnves-
tigated include expected coverage, equip-
ment requirements for specified cover-
age, interference from co-channel
stations, and number of stations and
channels required for a specilied large
area coverage. Graphs detail coverage in
two forms: the first is the probability
that at a given location a specified pic-
ture quality will be available for at least
some mininmm pereentage of the time;
and second a summation of “cflective
area” of a station or network of stations
expressed in square kilometers,

December, 1962

British Ground Station
(Continued from page 41)

low temperatures and can carry large
currents without dissipating any heat. A
small solenoid wound with niobium-zir-
conjum alloy is capable of producing the
intense magnetic field required by the
traveling-wave maser,

The maser at Goonhilly has a gain of
25 db and a bandwidth of more than 25
me. The maser itself has the extremely
low noise temperature of about 10° K,
permitting the construction of a micro-
wave receiver with an over-all noise tem-
perature slightly less than 100° K. The
maser has been designed to allow for a
movement of =43° about its vertical
axis, to accommodate the changes in re-
flector elevation angle. The muser
handles not only the communications
signals from the satellite but also the
4080-mc. beacon signals.

The initial transmitting equipment in-
c¢Indes two high-power microwave trans-
mitters. The first is a 10-kw. unit at 1725
me. for Project “Relay,” with the high-
power stage using a multi-cavity klystron
brought over from the United States. For
Project “Telstar” there is a 5-kw. trans=
mitter equipped with a British high-
power traveling-wave tube, The fre-
quency-conversion stages converting sig-
nals to and from an intermediate fre-
quency of 70 me. and the low-power
driver stages are adapted from commer-
cial microwave relay equipment.

For patching into the main British
television networks, two-way microwave
relay links have been installed connect-
ing Goonhilly with Plymouth and Bristol
from where video signals can travel all
over the United Kingdom and, if re-
quired, to many other European coun-
tries through the Eurovision television
network. There are also multi-channel
telephony and teletypewriter facilities to
London and to the United States via the
NASA switching center in London.

In order to help assess the perform-
ance of the experimental communica-
tions satellite links there is a full range of
measuring equipment as well as time and
frequency standards. In order to check
periodically the mechanical aligniment of
the antenna dish, the antenna is fitted
with a horesight telescope for ranging
on points of known bearing. Some 20
miles away, apparatus capable of simu-
lating the “Relay” and “Telstar” satellite
equipment has been set up.

All equipment has been made as flex-
ible as possible to allow for expansion to
mect future operational needs,

Information on the new Goonhilly
Radio Station and the photographic ma-
terial accompanying this article have
been made available to the author cour-
tesy of Her Britannie Majesty’s Postmas-
ter-General, A
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Now...build your
oW Tl)l? QUALITY
TV SET \

¢ Assemble America's First
COMPLETE TV SET KIT

o Enjoy a new sensze
of accomplishment

* PERFORMANCE
GUARANTEED

You don’t have to know Electronics
to assemble Conar’s ‘‘Custom 70.”
Anyone can build it with a screwdriv-
er, pliers, and a soldering pencil or
iron. A fascinating, practical project
that rewards you with years of superb
viewing from this professional, com-
pact, attractive receiver. Conar’s
“Custom 70" Kit includes everything
you need -—chassis, tubes, cabinet,
parts, aluminized picture tube, com-
plete instructions and picture dia-
grams for easy assembly. Every part
of highest quality. MONEY BACK
GUARANTEE.

Guaranteed by] SEND $2.00°
NRI twith a reg:d for

ord of nearly

years of pioneer- ASSEMBLY .MANUM
ing in electron- Credited

ics. Use order| 4 your order
form below.

CONAR ssmet oo

CONAR NB2CA
3939 Wisconsin Avenue, Washington 16, D. C.

D Enclosed is $135.00. Ship complete TV Set Kit
at once. I will pay shipping costs upon receipt.
I understand the prices include 10¢; U, S. tax.

D Enclosed is $2.00 for Aasembly Manual. Send
me facts about monthly payment plan and
**Custom 70" booklet,

D Send me facts about monthly payment plan
and “"Custom 70" booklet.
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A PREAMP TO INCREASE
OSCILLOSCOPE SENSITIVITY

By OTIS E. VAN HOUTEN

Construction of a preamp that is suitable for general-purpose scopes, that has a
voltage gain of 28 db and a response extending from 10 cps to 3 db down at 5 me.

OW muny times have you at- A ==

tempted to observe an elusive ] ©

waveform only to discover that o = N
the deflection obtained on your scope 2 ¢ )
left much to be desired? You adjust the g =X A
intensity and focus controls. flip the at- w -2
tenuator switch and give the gain control =k A
another twist, but the only hint of a sig- ~'% 50 100 100KC. 500KC, 1MC. SMC. 1OMC.

nal is a small green wiggle. Strained
eves and a perpetual squint usnally fol-
low this experience. A possible solution
would be another scope. However, after
scanning the specs of other instriments, none can be found
that will provide the necessary sensitivity and bandwidth at
a price within the hudget of the occasional user.

Additional amplification for vour prescnt scope is the
solution. A quick look at the trace with the gain control at
maximum and the vertical input shorted will indicate if ad-
ditional amplification is practicable. 1f the sweep is sharp
with no sign of hum or noise, an additional 20 to 30 db of
gain can be tolerated hefore they become excessive.

The quality of amplification is dependent on the quality
of your present scope. A preamplifier should have a band-
width as wide, preferably wider by one or two octaves. than
vour present scope. Phase distortion, hum, and noise should
be low and there should be an even number of phase re-
versals, The preamp described here, while designed for a
particular class of scope (response 3 db down at 2 me.) can
e modified so that it can also be used with higher quality
scopes (response 3 db down at 4 or 3me.),

This preamp will provide wore than one inch deflection on
vour present scope when viewing a signat as smalt as 5 mv.
In addition, syne will be improved since a larger signal will
be applied to the sync circnits. Also, if you use an isolation
probe that introduces a 20-dD signal attenuation, the preamp
will offset this loss.

The Circuit

The circuit shown in Fig. 4 provides sufficient gain so a

Fig. 2. Author's preamp. The placement of parts is critical.

cs el R9

FREQUENCY- CPS

Fig. 1. Response curves, Solid line, scope; dotted line, scope through preamp. Dia-
grams have been superimposed at 100 ¢ps to 100 ke, to show response more clearly.

small amount of negative feedback can be emploved to in-
crease the bandwidth and reduce phase distortion. Vi, a shunt-
compensated video amplifier, has had values selected for R:
and Lo that will produce the desired bandwidth. Because
over-all negative feedbuck is provided by using R: as a com-
bined cathode resistor for Vi and Ve, the over-all circuit
bandwidth will be about twice what it wonld normally be
at the —3 db points for Vi, The values given for R: and L.
provide a high-frequency 3-db-down point at 2.5 mc., so the
over-all bandwidth extends to 3 me. The 3-db-down point of
Vi can be extended to 3 me. by reducing R: to 1600 ohms
and by reducing L. to 24 ghy. and the over-all bandwidth
will be extended to 10 me. at a slight gain reduction.

V. provides additional amplification. Wide bandwidth
was achieved by using a low-value load resistor (R:) alone
hecanse the input capacity of Ve is very low. L: was not used
in the authors model. However, it should be incorporated
if R: and L, are changed to increase bandwidth, to extend
the upper-frequency limit, A small amount of positive feed-
back is provided by R. to compensate for the loss of gain
caused by not bypassing R..

V.r, a cathode-follower, provides a low-impedance output
allowing the use of a long shiclded lead, if necessary, be-
tween the scope and preamp so the high-frequency response
will not be affected. Adequate low-frequency response is
assured by heavily bypassing (C:) and bleeder stabilizing
(combination of R, and R:) the screen-grid voltage for V.
and by using large-value grid resistors, Ry and R, for both
Vi and V. Ru, the grid resistor for Ve, appears as a very
large resistance duc to the input-impedance magnification
characteristic of a cathode-follower.

Performance

The voltage gain of the author’s preamp is slightly greater
than 23 (28 db). The bandwidth extends from below 10 c¢ps
to 3 me. If a different amount of gain is desired, it can be
achieved by changing the value of Ri. Larger values in-
crease the gain and lower values reduce the gain. Lower
values also increase dissipation of Va and higher values will
cause an increase in distortion and a reduction in bandwidth.
The preamp will handle inputs up to 150 mv. rms. with-
out distortion with a plate supply of 180 volts, Higher or
lower plate voltage will cause a corresponding change in
signal-handling ability. Signals as small as 10 mv. r.m.s. will
provide a full five-inch deflection and a 2 mv. signal will be
clean enough for easy observation. Fig. 1 is not necessarily
indicative of the response of the author’s scope. It merely
shows the change iu response caused by the addition of the

ELECTRONICS WORLD
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preamp. The tests were made by de-
termining the voltage required to cause
a standard deflection at each selected
frequency. Front-panel controls were
not changed during the tests.

Construction

Since the author’s preamp was to be
installed inside a scope it was con-
structed on a 257 x 47 aluminum sheet
as shown in Fig. 2. A 1” mounting lip
was provided at the end adjacent to V..
Parts placement, as in any high-frequen-

Riq RIS

....... +|5205vb s
+ + V.
+/c8 | clo SoMA,

o [y
N =

»

-»
: i

N

-
~

cy circuit, is quite critical. The lavout mE
shown in Fig. 2 should he followed
closely, with all signal-carrving leads and
components installed point-to-point
above the chassis to prevent attenuation
of the signal. Standard audio-equipment

construction practices, such as tightly
twisting filament leads, dressing them

\—.l% 1/ ”_.Ig.
12477 1, . I/2v|§AT7
2, — s
e
0—’ -
- < &
s +]es 3 2
) RS2 SR RIS
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close to the chassis, and connecting the
groomd bus to the chassis at only the
scope input to reduce hum and noise,

= TO SCOPE VERTICAL AMPLIFIER

should be followed.
Filter and decoupling capacitors C,,

stalled where convenient inside the

scope cabinet. The necgative terninal

FROM
PRE AMP
ouUTPUT

L
1
]
1
1
1
1
1
1
1
1
i
C., and Cw may be a multiple unit in- I

1
]
)
:
)
E
BRAID T
:

-

PREAMP

e e e —  ————— e ————— - ——

! 2 S|
SEE TEXT
(\ M R~—120 ohm, Y3 w. res.
e e A 2 Ri—10,000 ohm, 2 . res.
INPUT - R:—20.000 ohm, 2 w, res.

--------

TO STEP
[~] ATTENUATOR

C—1

Fig. 3. $, and mo-dificoﬁon of scope input.

SCOPE
VERTICAL
INPUT

(metal can) should be insulated from the preamp chassis and
connected to the common-ground bus on the preamp chassis.
Ris and R should be installed on a terminal strip near the
filter capacitors.

Installation

The preamp should be installed as close to the vertical in-
put connections in the scope as possible; mount S, near the
vertical-input connectors in the scope. The lead connecting
S: to the input of the preamp (pin 1 of Vi) should not
be shielded unless oscillations develop. Oscillations cause
large vertical deflection without an input signal. Locate C, in
your scope, disconnect it where it connects to the step attenu-
ator, and connect it to terminal 1A of §: as shown in Fig. 3.
Connect a jumper from contacts 1 to 2A on S, and connect the
center lead of the shielded preamp output to terminal 2B.
Next, run a lead from terminal 1B to the vertical input ground
terminal. A wire, unshiclded if possible, from terminal 1A to
the input on the preamp and another to the chassis of the
preamp from terminal 1B on S finishes the wiring of S..

The preamp chassis should be insulated from the scope
chassis. The ground connection should be made only to the
vertical-inpict ground terninal in the scope.

Sources of Power
A great muny scopes have a sufficient reserve of power to

December, 1962

R R—A41.7 megohm, V3 w. res,
Ri, R.—3300 ohm, Vi w. res, (see text)

R—3000 oAm, V4 w. res.
Ry, R1——330 ohkm, Vi w, res.
Ry—560 ohm, Vi w. res.

R, Ru—3300 okm, 2 w, res.
Ri—1 megohm, V3 w, res.
Ris—1000 ohm, 2 w. res.
Cr—Scope input capacitor

Cs, Co—=.02 uf.. 600 v, capacitor

Cs Cr—AN5 pf., 600 v. capacitor

Cu Cs Cwo—-20-60-100 pf., 250-250-300 o.
elec. capacitor (Mallory FP335 or equiv.)

Ci—16 uf., 150 v. elec. capacitor

Cr—.1 pf., 400 v. copacitor

L—1I100 uhy. choke (J. W. Miller 4632 or
equiv,, see text)

L:—55 uhy. choke (I, W. Miller 4629 or
equiv., see text)

S—D.p.d.t. togele switch

Vi—8AU6 tube

V—I24T7 tube

Fig. 4. Preamp schematic. Reducing values of R;, L, increases bandwidth, lowers gain.

provide the modest requirements of the preamp. The au-
thor's scope, a Du Mont Model 241, has a very healthy
power supply that provides regulated 180 volts with sufficient
margin to power the preamp., If your scope cannot safely pro-
vide the required power, possibly you can disable a portion of
its circuitry (such as the little-used intensity modulation fea-
ture) to get additional power. If there is room in the scope,
a snnall silicon-rectifier power supply can be added. If power
cannot be provided by any of the above methods, the preamp
can be constructed in a small cabinet, with its own power
supply, and used as an outboard unit. This method would
have to be used if there is insufficient room inside vour scope
for mnounting the preanp; several small metal cabinets arc
available that would be suitable. If you are going to use the
preanp as an outboard accessory to your scope, a length of
low-loss shielded cable should be used to make the connec-
tion between contact 1A on switch S, in the scope and the
input of the preamp.

You may expericnce motorboating due to the excellent
low-frequency response and high gain of the preamp, This
will be apparent by the sweep jumping up and down when
operating at maximum gain, Sufficient decoupling is provided
by Ri-Cu, and Ri-C.. However, if motorboating persists, try
taking power from a different point in the scope. If a point
cannot be found which eliminates motorboating, a voltage
regulator (such as an 0A2) will have to be installed. A
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Genuine ““No-Noise”’
Products
BRAND NAME QUALITY MEANS

MORE Effective
PROTECTION

No-Nolse
VOLUME CONTROL and
CONTACT RESTORER

Scientifically formulated ta
clean, lubricate, restore, pro-
tect. NOT a carbon tet soiution.

Net to Servicemen

s l o0 $ 225
2 ox. 6 oz,
bottie spray can
no-Noise -
TUNER-TONIC

with PERMA-FILM

A non.toxic, non.intiammable
formula to clean, restore, lubri-
catc an nmers, inciuding water
pe. Use for TV, radio and FM
Juit a ﬁnla goes 4 long way!

5325

anll

Fo.

aemsol
can
Net to
Servicemen

nooaes
P
—

ELECTRONIC CHEMICAL
new formuia

EC-44

A must for all electrical contacts
—<Cleans, lubricates. conditions
and a littie docs a lot!

3350

6 o2,
spray can

FREE s” PLASTIC Push Button Assembly
with Electronic Chemical products.
Pin Point Precision! Won't Cause Shorts!

LECTRONIC CHEMICAL CORP.

Jeey Ciny 4, M. J
CIRCLE NO. 117 ON READER SERVICE PAGE

RELAY
New relay OPST & YOC Ceil 150
Cont. with every $10 purchnsn

VARIACS @ VARIACS @ VARIACS

118 VAC lnwt.oo 135 VAC Oulpui

B13 Communipaw AwrEnue

mp .. ... ... e s 12.50
l’/4 Amp. (spl) . *5.98 1'1; Amp ..... *14.95%
........ 7.50 20 Amp .......39.95

3 Am ..... .*8,9% 26 Amp . ...... 42.5

* Powerstat
1.3 Powerstat mounted in 4”x5”x3" steel box
W/2sw. knob & dial, fuse, pilot lite assy $6.95

SILICON FULL WAVE BRIDGE RECTIFIERS
250 V PIV

28A . 17.50 2SA ... ....... 19,50
a8A .. ........ 24,75 4SA .. ......-- 27.50
so veivsoa. . ... .. ...l 13.50
SILICON CONTROLLED RECTIFIERS
268300 PIV.. .. ¢ ovunnrunesonnnmne s $4.35

ESTERLINE ANGUS CHART RECORDERS
1 ‘AW—O to IMA
.....5$245.00
MARS POWER SUPPLY
115V AC Input 12-14V DC Output @ 2 Amps in
steel case—12"x8"x9” To close out 95
CIRCUIT BREAKERS HEINAMANN

1Amp ¢ S Amp e 10 Amp ¢ 120V AC—51.09¢a
Curve 15, S in A carton .. ...c.0000.. 95,00
SPECIAL! ORIGINAL CARTON 60 Amp—2 pole
—Curve 1, W/HDWRE +» $4.25 ea,

BLOWERS — REDMOND BLOWERS
115 VAC 15 50 rpm extremely quie!

H—imp Protected, 41/;” x 6” Black.....$9.25
METERS
17, sQ + R
0-500 Mu/I’A ....$3.98 0-100 MMA nc . 4.9
0-1 MADC . .. 3.7% 0-1 MA-(A
0-1 MV ... ... . 3.78 SCALE ) ...4.28
2" RD 0.5 MA pC5qQ .. 4.25
0.100 A- 0.100 MA AC .. 3.7S
(ARB SCALE) 3.75 0.150 MA DC .. 3.95
0.1 MA o0 .98 0-200 MA DC....4.25
0-3 MA DC 3.75 0.5 AMPS AC
0.80 MA DC ..3.98 (ARSG) ...:.. 3.78
0.100 MA DC. .. .3.95 0.20 AMPS RF . 3.50
S Meter. 0-150 V DC
Hammariund . 3.9% WESTON .... 4.50
0-10A vree. 3,08 0.180 VAC...... 4.80
©0-150 VAC .... 3.95 0-1 MA—4” 5Q. 6.78

We buy Surplus Invenseries. All Shipments F.O.B. N.V.C.

ADVANCE ELECTRONICS

79 Cortlandt St., New Yerk 7, N. Y. RE 2.0270
CIRCLENO. 101 ON READER SERVICE PAGE
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TV Interference Problems

(Continued from page 51)

check confirmed that severe, cross-hatch
interference was once more present,
principally on channel 6. This looked
like a real dilly, since just about every
remedy known had had to be applied to
arrive at a cure the first time around.

Nevertheless, a portable TV set used
as a probe could not pick up a trace of
interference anywhere in the vicinity.
\We decided to investigate the TV set it-
self, to see whether something had hap-
pened inside. The interfering pattern
was intermittent in nature, coming on
only for a few minutes at a time. Thus.
atter several repeat visits, we decided to
bring the set into the shop despite the
fact that TVI problems are best handled
on the scene. Besides, we already sus-
pected interal trouble.

A bench check disclosed that the by-
pass capacitor across the cathode bias
res‘istor in the 4.5-mc. i.f. stage (Fig. 5)

s intermittently shorting. Every time
1t shovted, it would shift bias by shunting
out the resistor, and the stage would go
into oscillation. After replacement of the
capacitor, the cross-hatch pattern disap-
peared.

Similar problems, in which some cir-
cuit or section of the TV receiver itseil
goes into regencration or oscillation.
have heen encountered from time to
time, This is not always due to an oni-
right defect. Sometimes a service tech-
nician or the do-it-vourself customer
himself has decided that the set would
perform better if a tubc in the tuner or
some other section were replaced with a
similar but “hotter” tube type. In mum
instances, such a substitution works ont
well. How ever it is always a good idea
to check cmefully whether impairment
is not produced in some other respect.

The examples described here do not
exhaust all possibilities to which the TV
detective should be alerted. These pos-
sibilities are not likely to be exhausted
no matter how many more articles cov-
ering unusual effects subsequently ap-
pear. However, the more one becomces
familiar with what can happen and why,
the greater becomes the reduction in
head-scratching time when these puz-

zlers crop up. 4
Fig. 5. Receiver defects may cause TVI|
internally. When this capacitor shorted,
its stage broke into heavy oscillation.

45
([
10
4.5MC. INPUT RATIO
DET.
ol

INTERMITTENT__ Lo g1e0n.

SHOAT | 3 \( non
oos
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Power Supply
(Continued from page 47)

and cwrent ratings in the parts list.
Older sets with twenty or more tubes
used 200- or 300-ma. transformers and
chokes which will work well, The high-
voltage winding should supply 730 volts,
center-tapped, to produce a maximum
no-load output of 400 volts. A five-volt
winding for Vi, and a 6.3-volt winding
are also necessary. On those transform-
ers with two 6.3-volt windings, use the
higher-current winding for V.. The other
6.3-volt winding ean be used for the
other tubes and connected to binding
posts to supply filament voltage for other
circuits, The choke used by the author
was a Philco Part No. 32-8479-2 with
ratings of 150 ma., 64 ohms, and 1.5
henrys. These values are not eritical,
however.

After the supply is turned on (close
S: approximately 30 sec. after S.), turn
R« to whichever extreme position pro-
duces the highest output voltage. R
should then be adjusted to produce the
highest output voltage possible, 400 to
420 volts if a 750-volt transformer is
used. With R. and Re set, Vi is cut off
and the full voltage of the supply will be
delivered unregulated from J. and J..
(The grid of V. is now negative with re-
spect to its cathode and the plate of V.

and Vs grids are positive causing Vs
to conduct heavily.) Adjust Ruw until thel
output voltage at J. and J+ drops 20 or
30 volts. R may now be varied to pro-
duce any desired output voltage. Within
its rated current, the output voltage will
remain stable within 1% with or without
load. Below 30 volts the supply loses its
ability to regulate well. R.: makes avail-
able 0-130 volts, unregulated, at J: and
I 84, across Jo and [, is normally closed;
opening it puts a milliammeter in the
circuit.  S: prevents high-voltage d.c.
from being applied to the tubes before
they warm up; PL: lights when S: is
closed. V: is rated at 230 ma., but an-|
other BASTG (Tung-Sol) connected in |
parallel with it and a larger power trans- |
former will increase the current capa-
bility of the supply. A

Voltage/current capability of power supply.

|' hanth o
Output Voltage | Qutput Current (maT'

400 25 [
350 | 80
300 140 ]
250 250 |
200 l 250
| 150 250 [
100 250
90 250 [
75 220
65 200
40 5
30 3
20 2
10 1

WIDE RANGE
AUDIO OSCILLATOR

The Model 655 is a wide range
oscillator providing voltages throughout
the frequency range of 20 to 20,000
cycles. The signal is generated ot its
fundomental frequency by a copacity-
resistance tuned bridge circyit which
provides improved operating character-
istics. No zero odjustments ore required
in the operation of this instrument.

The full frequency range is covered
in four logarithmic ranges praviding o
long effective scale length for maximum
readability and accuracy.

Jackson

Electrical

Instrun.ent Co.

124 McDonough St. Dayten, Chio
CIRCLE NO. 24 ON READER SERVICE PAGE

YOUR COPIES OF

ELECTRONICS =

o e

ARE VALUABLE!

LEARN FM

SERVICING

AT HOME

« Earn More Money

2-WAY RADIO

» Build a Better Future

KEEP THEM NEAT . .. CLEAN . ..
READY FOR INSTANT REFERENCE!

Now you can keep a year’s copies of ELECTRONICS
WORLD in a rich-looking leatherette file that makes it
easy to locate any issue for ready reference,

Specially designed for ELECTRONICS WORLD, this
handy file—with its distinctive, washable Kivar cover
and 16-carat gold leaf lettering—not only looks good but
keeps every issue neat, clean and orderly.

So don't risk tearing and soiling your copies of ELEC-
TRONICS WORLD—always a ready source of valuahle
information. Order several of these ELECTRONICS
WORLD volume files today. They are $2.50 each, postpaid
—3 for $7.00, or 6 for $13.00. Satisfaction guaranteed, or
your money back. Order direct from:

JESSE JONES BOX CORP.

Oept. EW (Established 1843), Box 5120, Philcdelphia 41, Pa.

December, 1962

Advancement and increased earnings are waiting for you in
the expafding communications field. The Motorola Training
Institute's home study course in FM 2-way radio servicing can
enable you to take advantage of these profitable opportunities
now. Learn all about servicing the new tra nsistorized equipment
- . . learn advanced techniques for handling complex service
problems easier and faster. i )

In addition to this wealth of practical application knowledge,
you will also be preparingl)(oursgrf foryour 2nd Class FCC Radio-
telephone License. For full details, send coupon today. There is
no obligation and no salesman will call,

MOTOROLA TRAINING INSTITUTE

4545 West Augusta Boulevard « Chicago 51, IllInois » Dept, AEF248

Please send me full details on the Motorola Training Institute's
planned home study program on FM 2. Way Radio Servicing.

1

]

! tnowhoid FCC License.

]

: Name._.

]

: Address__

: City. S Zone____State_ -
CIRCLE NO. 132 ON READER SERVICE PAGE
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FREE Catalog

*.+ OF THE WORLD'S FINEST
1% ELECTRONIC GOV'T
SURPLUS BARGAINS

DC SUPPLIES

former, Rectifi-
[ Capacitor,
Line
C Pilot
Light

Fuse, ctc. Indi

nted ratings
are for load
conditions.

switeh,

1

B

Dunl output 12/14 or 24/28
VDC @ 6 amps. Size: 7 X
61, x 137; Wt.: 17 lbs.—
STK #PS8-12/24VDC6A:
%IT of Parts ... .$20.00
Wired complete . . 24.98

Output 12/14 Volts DC « 6 amps. Size: 515 x
91, x 57 Wt.; 15 lbs.—STK #PS-12VDCBA:
1T of Parts. .$14.00 Wired complete. . $18.95

Output 24/28 Volts DC « 4 amps. Size: 5%z x
9l. x 5" Wt 12 1bs.—STK =PS§-24VDC4A:
KIT of Parts, -$13.00 Wired complete. . $17.93

Output 12/14 Voits DC « 4 amps. Size: 832 x
91, x 57 Wt 12 lbs.—STK #PS-12VDC4A:
KIT of Parts_ .$10.00 Wired complete., . $14.95

Output 24/28 Volts DC @« 11, amps. Size: 7 X
6 x 57 Wt.: 6 Ibs.—STK = PS-24VDC1.5A:
®KIT of Parts. .$ 8.00 Wired complete . . $10.95

Output 12/14 Volts DC ¢ 2 amps. Size 7 x 6 x &7
wt.: 7 Ibs.—STK #PS-12VDC2A:

KIT of Parts. .$ 7.00 Wired complete. . §& 9.95

PARABOLIC ANTENNA

ANTENNA REFLECTOR—
Four i 4) Foot diamcter Atumi-
num Parabolic Dishpan type
with 21”7 antenna feed, and
3”7 round mounting for
1-5/16” x 5a” wave guide.
Four mounting brackets with
hardware. Painted gray. Net
Wt.: 55 Ibs.

Operate from 115 volts 60 cycle
and are complete with Trans-

Price «....... ve..520.88

Price — with heater defrost

attachment: ...... .$39.95

Same as above—Six (6) Ft. Dia. ........$49.98
(Not available with defrost attachment.)

REFLECTORS

1llustrated — Aluminum — Clane
Mounted

=
EY
F
H
o
K
c
S
E
&

bracket, with necessary
aml guyss

h:wﬂw"aw
4 Ft. Wide hy 8 Ft. Long—Net
Sharit, W

Wtz
00

75

123 Iba.; Sh
H ik I PR M
® Ft. W,
s Ibs.

Address Dept, EW ¢ Prices F.0.B., Lima., O. ¢
28 % Deposit on C.0.D.'s * Minimum Order $5.00
SEND FOR CATALOGI

FAIR RADIO SAL
2133 ELIDA RD. + Bax TOS = LIMA, OHID
CIRCLE NO.

119 ON READER SERVICE PAGE

™The fla IS an clliclent con-
verter for non-critical installa-
tion with home or auto sets.
Available in two ranges. 26-54
or 115-170 MC, Tunes 12 MC in
low range 30 MC in high range.

Specify range. $14.95

315A/T same as above but for use with
small AC-DC table sets delivers audio.
H

14.95
Order today or send for free cotolag on full line

of converters ond receivers for every opplicotion

KUHN ELECTRONICS
CIMCINNATE 17, QHIO

-- then you need vs!
GET STARTED RIGHT by writing
for FREE 8 page catatog iflus-
trating over 30 business forms
and Systems designed- specifi-
cally for TV-Radio Service.

ON SALE AT YOUR PARTS JOBBER

=1

[

PRELIMINARY report from Chi-
cigro tonches highlights of the an-
[hual NATESA convention. The new
president is Irving Toner of Buffalo,
N.Y.. who was eastern vice-president,

Other officers include Larry Dorst,
Milwaukee, seey. gen; H O, Eales, Okla-
homa City, treas.; A. Edward Stevens,,
Miami, eastern v.p.; Paul Segars, St
Petershurg. ecastern secy.. Lvle Green,
Oak Park (1), east central v.p.; Charles
LaRoche, Grand Rapids, cast cendral
secy.; Earl Steftes, Kansas City, west
central v.p.; Bill Childs. St. Joseph
(Mo.), west central secy.; Pat Barr, Al-
buquerque. western v.p.; and Les Quig-
lev, Portlund, western secy. Frank J.
Moch was retained as executive director
for another two-year term by unanimous
vote, He renounced $24.000 in salary
accumulated during the term just com-
pleted.

Other actions: The annual directors’
conference in April has been discon-
tinued. In its stead, four simultaneous
divisional meetings will be held.
NATESA finances were examined by the
executive council acting as an auditing
committee, with its approval report be-
ing accepted by the entire body. There
were reports on apprenticeship, licens-
ing, station linison, new affiliates, and
other subjects.

Conventionr business is reported to
have moved at a brisk pace, with differ-
ences resolved quickly and activities run-
ning on or ahead of schedule. Time re-
mained for considering new business.

Missing Groups

At least part of this smoothness is
attributable to the absence of some asso-
ciations no longer affiliated with
NATESA. NATESA viewed the atmos-
phere as “. .. democracy in action. No
parliamentary gobbledygook. Disagree-
ments? Yes, but sincere and honest ones,
all settled through give and take. . . .
Frictions were at an all-time low.” Others
took a less sanguine view, feeling that
disputes, however vexing, belong inside
the national body rather than outside it.

Following the expulsion of ESDA of
western Penna., there were expected
resignations by 1TTA (Indianapolis),
ESA (Fort Wayne), the TV Bureau of
Elkhart, and other Indiana groups, Also
out is the state-wide TESA of Ohio. We
have no run-down, however, on the
status of individual affiliates in that state.
TESA of Cincinnati, in a recently re-
ceived copy of its monthly publication,
continues to identify itself as “affiliated
with NATESA.”

|  The documentation on hand concern-

www americanradiohistorv. com

~ Radio & TV News

Events in the Service Industry

ing the ESDA matter and ensuing events,
from all sides, is overwhelming in quan-
titv. There is enough to fill more than
one issue of this publication. The na-
tional's viewpoint was published in a
copy of "NATESA Scope.” An issue of
“Iloosier Test Probe” (1ESA, Indiana)
devotes several pages to the subject.
ESDA of western Penna. has sent us a
weighty collection of papers, We suggest
that readers interested in detailed scru-
tiny of the matter address these sources
directly for the information,

In general, there is little disagreement
as to what happened. Difterences center
on the matters of why and how. Dis-
putants deal with such questions as: Was
the ESDA ouster justified or should the
affiliate have Deen retained? Was action
against one of its members justified? Was
the machinery used for effecting the
ouster proper? Was it a democratic pro-
cedure or was it engincered by a mi-
nority?

These are the issues on which inter-
ested associations have taken their stand,
one way or another. To this point, it ap-
pears that most affiliates have rallied to
the support of the national, endorsing its
action and affirming continued member-
ship.

Business Notes

A survey by the U. 8. Census Bureau
reports that annual receipts of the aver-
age TV service shop come to something
less than $13,000. Slightly less than 30
per-cent of this gross goes into the aver-
age pay check, which comes to §75.23
a week, before taxes. Although total
dollar volume had increased substantially
over the amount reported in a survey
taken a few vears earlier, the number of
service establishments had increased at
an even greater rate. In other words,
everybody gets a smaller cut of the pie.
These figures simply confirm what we
already know: consumer service in elec-
tronics does not pay very well, by and
large.

Shop Size

More statistics on the serviee business
are mulled over by Boh Ebel, writing in
“The Supreme Effort” (bi-monthly of
TESA of Greater Kansas City). He notes
that 16 full-time service shops closed
down in his city during a recent six-
month span. The thousands of customers
these shops used to have must have their
work done some place, he reasons. With
a trend to closing of smaller shops, there-
fore, remaining ones would have to ex-
pand.

This possibility brings the writer di-

ELECTRONICS WORLD
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rectly to the question of optimum shop
size, Independent service has been han-
dled on a personal basis, he reviews, with
most shops being one- or two-man affairs,
“able to compete with giant organiza-
tions which are generally impersonal and
less flexible.” He also considers the fact
that stores doing heavy volume in mer-
chandising appliances have seldom
found it profitable to run their own serv-
ice departments. Many, in fact, prefer to
contract their service to several smaller,
independent shops. He concludes that
there is an “efficiency barrier” resulting
from a change in the method of opera-
tion that becomes necessary once size
gets to a point where more than a hand-
ful of men are needed.

Whatever the exact nature of this
barrier, there is no doubt that the pattern
has been that of the small shop. The his-
tory of the service industry records many
attempts to set up large organizations,
but few long-term successes in this di-
rection. Yet the average small shop can-
not provide decent livings for the people
who depend on it, considering its lim-
ited volume—unless it takes on more
people—which is not practicall

What is the unswer to this dilemma?
If volume per shop cannot be increased
efficiently—and it would take nothing less
than an unexpected revolution in the
present techniques of rendering service
to do that—each shop must get morc
money for the same amount of work
done. No matter what angle one starts
out with in considering the industry’s
paramount problem, the conclusion
keeps coming out the same: more money
has to be charged for service.

Publication Changes

“PacTronics,” official voice of RTA of
northern California (Santa Clara, Santa
Cruz, San Benito, and Monterey coun-
ties), has abandoned its monthly,
pamphlet-style format. It is now coming
out as a weckly sheet. On the monthly
basis, it often reached readers with news
that was five or six weeks old, Editors,
readers, and advertisers all felt that their
needs were not being served on that
schedule. The new format is not prettied
up, but all concerned feel it will be more
serviceable that way.

“ETG News,” organ of the Boston
chapter of the Electronic Technicians
Guild of Massachusetts, is merging with
“State News” to become one expanded
publication serving members of all Guild
chapters,

Miami “Tough Dog™ Clinic
Members of TESA-Miami are spend-
ing week ends setting up a technical
laboratory where service dealers will be
able to bring in problem service cases
for expert dissection and diagnosis. This
combined facility will be available to
members only. A

December, 1962

Satellite Tracking System
(Continued from page 53)

of the signal between what was trans-
mitted from the ground station and what
was received back from the satellite,
tracking station personnel can accurately
determine the satellite’s speed,

To obtain the range or relative posi-
tion of the space vehicle, the time inter-
val principle is employed. In this pro-
cedure, tracking site personnel measure
the number of very-high-frequency
pulses which have occurred between the
time the signal is generated at the trans-
mitter and received back at the receiver.

Backing up the transmitting and re-
ceiving equipment are punched-tape re-
corders which present the data acquired
in a format suitable for subsequent tele-
typewriter transmission, and time-label-
ing equipment to accurately “date” the
information received. Also provided at
each tracking station is & paper tape re-
corder for system backup data record-
ing. The recorded tracking data must
then be transmitted to the Goddard
Space Flight Center at Greenbelt, Mary-
land for orbital calculations. As a result,
there exists a need for two-wav com-
munications between the Goddard Space
Flight Center and each tracking site.

When the satellite is being tracked by
a three-station complex, it is important
that all three stations be time synchro-
nized so that the data obtained is time-
labeled the same by all three, To accom-
plish this, each station’s time is synchro-
nized to the WV national time stand-
ard signal. A

FIELD-STRENGTH METER

By GEORGE P. OBERTO, K4GRY

ITH the c¢rowded conditions on

the air we can all agree that it
pays 1o tune our transmitters up for
maximum efliciency to buck the QRM.
Various types of r.f. voltmeters, antenna-
current meters, and field-strength meters
were tried, with the remote field-strength
meter giving the most aceurate indica-
tion of them all.

The 21%4-mhy. r.f. choke, 1N34A di-
ode, and .01.uf. ceramic capacitor are
mounted in a small plastic box sealed
against the weather and located at a
remote point from the transmitter.
Small eoax or lapel mike cable is buried
in the ground leading from the 1N34A
detector output to a convenient place in
the shack for the meter.

The 10,000-ohim linear pot is adjusted
for good sensitivity of the meter. In case
sensitivity is lacking, use a longer an-
tenna for the detector. Now grid drive,
loading of final, antenna tuning, and
making tests can be done efliciently. &

SHIELDED METAL BOX
LOCATED N $mack

_——t LT

&)

.

WETEA
©-300ya,

1 rn-s-uu‘ﬁ-?u;{.u—-— |
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NEW SAMS BOOKS

TV Servicing Made Easy ®

Wayne Lemons, an expert TV service
technician, tells you, in serviceman’s

language, how to repair the tougher types of TV
troubles. Based on actual experience and case his-
tories, this guide shows you how to troubleshoot,
analyze and repair the prohlems you are moat likely
Lo encounter in every type of circuil. Ten chapters:
Tuners; IF Amplifiers and Detectors; Video Ampli-
fiers and Picture Tubes; AGC and Noise Limiters;
Sync Circuita; Horizontal-Sweep and High-Voltage
Circuits; Vertical-Sweep Circuits; Audio Circuits;
Power Supplies; Servicing Procedures and 'Tech. $
niques, 160 pages; 514 x 814”. Order SME-1, only 2’5

How to Repair Major Appliances

The complete " A-to-Z" of major home appliance re-
pairs. EX})lﬂlnB universal operating principles, then
provides full details for troubleshooting and repair-
ing the most widely used types of home appliances,
Covers refrigerators, freezers, automatic washers,
dryers, dishwashers, garbage disposal units, ranges,
air conditioners, water heaters, J:;mmidiﬁem, man-
gles, etc, Includes both electric and gan units.s

192 pages; 5% x 814", Order MAJ-1, only . , .. 395

Medical Electronics Equipment Handhook
The most comprehensive, up-to-date hook in the
fascinating field of electronic medical devices, Covers
all the major instruments now in use; describes func-
tion, operation, adjustment, and repair. Eleven
chapters include. Spectrophotometers; Radiation
Counting Equipment; X-Ray Machines; Electro-
cardiographs; Electroencephalographs; Diathermy;
Uitrasonic Devices; pH Meters; '['itrators: Cell
Counters; Special Power Supplies. Glossary, Pre-
fusely illuatraled. 256 pages; 514 x 8147; hnrd-s
bound, Order MED-1, 0nly... ... ", 695

Fundamentals of Radio Control

leo G. Sands fully covers the subject of control of
objecta and devices by audio, ultrasonic, lightwave,
infrared, microwave and radio frequency transmis-
sions. Primary applications and principles of opera-
tion are explained. Provides a clear understanding
of radio control as applied to vehicle detection,
traffic signal control, marine auto-alarm, remote
control of base and broadcast stations, Autocall sys-
tems, etc. Chapters include: The Transmission Path;
Basic Control Systems; Analog Modulation & De-
modulation; Digital Modulation & Demodulation;
Input Devices; Quiput Devices; Control System
Applications. FCC, DOT, and Fire Regulnliona.s

160 pages; 514 x 814". Order RCF-1,0nly. ... 3’5

Broadcast Engineering Notebooks, Vol. 1
Television Tape Fundamentals

This firat volume of an important new series pro-
vides a full understanding of the operating principles,
applications, and maintenance of video-tape equip-
ment. Arranged in unique notebock form. it is the
most authoritative reference for BC engineers, tech-
nicians, and students. Explains the mechanics of
time-space errors, system layouts, video circuitry,
system blocks, etc. Seven sections include: Basic
Concepts; Rotating-Head Theory; System Require-
ments; Video-Signal Pri i ;gervos ; Op-

545

erations; Maintenance. 256 pages; 514 K 814",
Order BEN-1, only.. ... DOOO 0O

ABC's of Short-Wave'Listening

Len Buckwalter introduces you to the exciting world
of short-wave radio, with its International Broad-
casting, amateur operations (both voice and code)
police_and emergency transmissions, commercia
aircraft and ship-at-sea communications. Tells you
not only what programs are available, and how to
get the most out of shortwave listening, but gives
g::cticnl advice on how to hook up an antenna for
t reception on various frequencies, types of re-
ceivers and how to make the t use of them; ex-
plaina the effects of radio-wave skip, the best time
to receive particular frequencies, etc. A wonderful
guidebook to this fascinating habby_ 96 Pages; (105
5% x 83%”". Order SWL-T, 0nly. .. ...con... I

NEW! AUTO RADIO MANUAL, vOL. 14!

Just gut—covers 41 gonular late-model auto radios.
Complete PHOTOFACT® servicing data on each model.
160 pages: 8% x 11°. Order AR-16, only........$2.95

HOWARD W. SAMS & CO., INC,
: Order from your Sams Distributor todav, or mail

p !¢ Howard W. Sams & Co., inc., Dept. M-12 :
g 4300 W. 62nd Strest, Indionapolls &, Ind. [
8 Send me the following books: ]
8 OJsmel  OMED-1  [Fleen-t  [JARI1S s
e Omar1  Orcl Oswi .
: $ enclosed. [] Send FREE Booklist :
: Name____ :
] [ ]
B Address |
[ ] [ ]
B Ciry. Zone Stale =

: IN CARADA; A, C, Simmonds & Sons, ltd, Torento 7 g
Bo o o e o el
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SELENIUM RECTIFIER F.W. BRIDGE
Input 36.52 Voits AC., Output 24
Vot oMo Am:s.‘ PUt e $9.95

AMERTRAN PLATE TRANSFORMER
Prllrgsry Igzolzs vAc .ﬂg Cé. se:ondax
1250 priee V- . $75.00

FILAMENT TRANSFORMERS

An 110 VOLTS——GO CYCLES unless noted g
$¢c. 6.3 V. .6 A Sec, 6.3 V. 5 A. $1.95 .E
$ec. T a Sc¢c. 6.3 V. 10 A, 2.50

$ec. 6.3 V. 25 A. 4.78 R

6.3

6.3 V il 25
Sec. 6.3 V. 4 Al 75
Sec. 1

Sec. 6.3

Sec. 5

RELAYS

CO0.AX RELAY, SPDT Coil 24VDC. . kB
CD-AX RELAY, SPDT Coil 110V. AC 505!- ree 8
6 VOLT AC DPDT

]
<
]
"
-
-]
a
-]
b
]
-

GnDeheew®

& VOLT DC 3IPST—|
12 VOLT DC DPDT. 1
110 vV, AC 4 PDT 15 Amp Cont. 3.
$p.B. SMSLS 10,000 OWM. .. ... voicur- - 2.28 3
S(‘HS 11,000 Ohm Coit 1 Ma. Adj. SPDT. . ... 1. E
SILICON RECTIFIERS 15
PIV  Current Price | PIV  Current Price §
100 S500ma $ .25)|400 2 Amps  $1.00
200 500 Ma :30 | 100 1S amps 150
(SOOI SO0 M 501 200 15 Ames 2.7s
750 500 Ma 90300 1sa e
200 750 Ma .30 mps
400 750 Ma so| 50 S0 Amps 3.50
100 2 Amps .35 | 100 50 Amps 4,28
200 2 Amps 551200 50 amps s.00

BRAND NEW O3L CONDENSERS

30 MFD 200 VDC 4.30§ 2 MFD 2000 VDC 1.50
2 MFD 600 VIC .50 R
400 YDC 60
gou Vi
a0 vixe .80
BOU YD .8S
HO0 YDC 95
#00 VIC 1.19
D BOL VDC
1 MFD 1000 vhC
2 MFD 1000 VDC .70
1LO00 VI
100D v
| KURTI Y 2 o .
12 MFD 1000 VDIC 2,95
1 MFD 1200 VOC

15,000 7 42.50
FD 16.000 " €9.50
FD 20 000 ” 59.50
JO00 " 34.95

FD 'l(lll AC, l 95

LO0 YD

PEAK ELECTRONICS CO. g
66 W. Broadway, New York 7, N. Y., WO- 22370,‘

TGRSR TRGK FASK FOSR PR R RR PR R
TS
§§§

CIRCLE MO, 138

YOU
SAVE
MONEY!

RUSH US YOUR
LIST OF Hi-FlI
COMPONENTS
FOR A SPECIAL
QUOTATION

WRITE FOR FREE
AUDIO DISCOUNT
CATALOG A-15

EADER

New low prices on amplifiers, tun-

ers, tape recorders, speakers, efc.

ELECTRONICS CO.
KEY 120 LIBERTY STREET
NEW YORK 6, N.Y.

f
CIRCLE NO. 125 ON READER SERVICE PAGE

Mac’s Electronics Service
{Continued from page 46)

for use under high electrostatic pressure
can be satisfied if components are care-
fully selected and properly protected.”

“That’s what Roy and his friend con-
cluded, although they point out most of
their tests covered only short periods of
time.”

“How and when did you meet this
Roy?”

“That goes back to when vou were
wearing three-cornered pants. At the
time 1 was fooling around with a home-
brew ham station, and Roy and his
chum, Langdon, were teenage Boy
Scouts, Their scoutmaster suggested if
they would look me up I'd show them
my ham station. They did and 1 did, and
for the next several months T couldn’t
get them out of my hair. They caught
the ham bug but g()od 1 was peppered
with questions, requests for demonstra-
tions, and invitations to inspect and
criticize equipment they built up. Both
obtained their ham tickets in jig time.

“After graduating from high school,
both enrolled in Purdue University so
they could pursue the interest in elec-
tricity and electronics awakened by their
amateur radio experiences. Upon gradu-
ation Langdon went into the small mo-
tors division of Westinghouse and dis-
tinguished himself in that field. Roy
worked in broadcast set engineering for
a short time and then joined the Naval
Rescarch Laboratory, where he has been
ever since. He never lost his interest in
amateur radio, and vou probably recog-
nize his call, W3DZZ. His experimental
work with the tuned-trap type of anten-
na now so common in wulti-hband doub-
lets and tri-Dander beams first focused
popular attention on this approach,

“This Dbrings up something I've
thought about a lot. Every time there’s a
hurricane, sleet storm, or other disaster,
we read how hams furnish vital emer-
geney conmunication, We know how
highly every branch of the armed lorces
regards this pool of self-trained elec-
tronic technicians that can be tapped
whenever a quick need arises. DBut
neither of these is the most important
contribution amateur radie makes to our
country. The really important thing is
that amateur radio attracts keen young
minds into the field of clectronics—a field
absolutely essential to our military pos-
ture, to space exploration, and to man-
kind’s growing conqguest of disease.
Amateur radio is the interest-filled
‘carrot’ that lures vouths into their fruit-
ful scientific vocation. The story of Roy
and Langdon is repeated over and over;
and our country is richer, safer, wiser,
and healthier because of the repetition.”

“I agree, now vou point it out,” Bar-
ney reflected; “but getting hack to how

www americanradiohistorv com

vou feel about snow, maybe that’s not all
bad. Perhaps as we mature the accent
shifts from fecling to thinking. Tm de-
lighted by the way the snow looks, and
I enjoy operating my ham station. Yon
think about the trouble snow can cause,
and vou ponder the contribution ama-
tenr radio makes to our comntry. I'm
storing up pleasurable experience—and
that's an important part of life—but
vou're engaging in procductive thought
that may anticipate and so avoid trouble
or discover the important significance of
a hobby, 1 guess feeling and thinking are
both part of a full man.”

“Keep on like that,” Mac said teasing-
lv, “and vou're going to be old and wise
hefore vour time. Maybe we both had
better come down to earth and grind out
some of these TV sets. What say?” A

EIA CHAIRMEN RENAMED

OBERT C. SPRAGUE, chairman of
the board of Spragin Electrie Co.,
is the 1962-63 chairman of the ElA’s
Electronic Imports Committee, a post he
has held sinee the inception of the com-
mittee four years ago. He has been an
ElA dircetor since 1913 and served as
the president from 19530 w0 1951t
At the same time, the ELA re-appointed
J. A Milling, pr(-nd(-nl of the Sams Di-
vision of Howard W. Sams & Co., Inc., as
chatrman of the EIA’s Distribator Rela-
tions Comminee. He heads a 25-man
eommittee which works on belalf of
electronic parts and wibe manufacturers
and distribators.

CZECH DX CONTEST

HE Czechoslovak Central Radio
Club, Box 69, Prague I, has an-
nounced details of its International CW
competition “OK DX Contest 1962,
The contest starts at 0000 GMT and
cends at 2100 GMT on December 9th,
with the following bands 1o be used:
7, b, 21, and 28 me. Stations par-
ticipating in the contest will call “Test
OK.” Stations will exchange code con-
ststing of six numerals, the first three
being the RST report, the latter three
being the eurrent number of the contact.
Entries may be made in one of two
ategories: -|ngl(‘-upor.|lnr stations and
multiple-operator stations. Scparate logs
are to be submitted for cach band. Logs
are 1o be mailed to the Club no later than
Jabuary 13, 1963. For full details on the
rules governing the contest, contact the
Club direct at the above address,

to call the kids.”

“It's my own idea . . .

ELECTRONICS WORLD
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Additional Notes

VOLTAGE-REGULATED POWER SUPPLIES

Dressen-Barnes, like new, grtd, Line regul. 0.1%.,
95-125 v 1 ph 60 cy. Loaa regul 60-100 mv no.load

. * L]
to full load. Max. ripple 2.3 mv rms, Metered, All
have bias outputs O to -150 vdc. All have 6.3 vac
- CT outputs to 10 A. Duais have 2 of above gutputs.
: HV outputs float, may be series'd. All conncctions
# anhd V-controls on front panel. In 19" rack drawers.
Regular prices range from $495.00 to $695.00 cach,

All fob Los Angeles.

= ®,; 0
. : 3.1MB: 0-300 V at 0-1000 ma a: ... $250.00
b 3-1,5MB8: 0.300 V at 0-150Q ma ey .$325.00
| 5-300F: 0-500 v at 0-360 ma dc. pius

0 V at 0150 ma o .$195.00

D3.500B: Dual, 2 each 0-300 V a(
0- ma dc, $295.00

w D5.300B: Oual, 2 each 0-500 V at
J 0.300 ma dc $295.00

.~ By BOGHOS N. SAATJIAN 0.1% SORENSEN Line Voltage Regulator
Design Engineer, Triad Transformer Corp. S5 000 meEuljjacainst

load changes 0:8 kva &
. ling  chanies 95-130 W,
L ph 50 60 cy: adi. out-
- - . . pu; 110:120 v, nnlnshlo
Modifications required for e %, Mo, iy, than
kegularry $695.00 Irss

spares,  New,  w Spares

cars with 6-volt ignition i el 599,50
ioh Los" anger $179.50
systems and 12-volt systems 1300 specta 150 to

‘soso 0.3 " llm- a. :oasuo
that have positive grounds. P "I 5950

Norwalk, Conn.

MEASURE E, |, R TO 1 PART IN 10,000
and with ZERO :urrent drawn!  4.digit 20K onm
Kelvin-Varley Voltage Divider. Air Force spec.

AF] ER publication of onr article  competent auto mechanic) or vou cin | [ ost in 10.600. Birect-reading potantiomesic method
- for E and |, Plus .01 % resistors Jor bridge-medsure-

_ ‘Transistorized  Ignition S,\'_stcm” insulate  the  distributor points from | W mests' st o 6 som tisfegy. sius agniny ud
for 12-volt, negative-ground cars in the  ground. In the latter case, vou will have ‘i‘é’,"::'?.f.' :6’;:&:...:""’..':;"‘:::": A s SRR g
August 1962 issue, we received so many  two wires emerging from the distributor, FUTE o ... $79.50
inquiries requesting additional informa-  You can use point-insulating kits avail- nummv 1.EACH GOODHEART GOODIES:
. . . v . 3 - . E - - v L}
tion on how the cirenit could be adapted — able for approximately $2.30 frony sev-| [ Swdod. 1o cr-100 hen arcom s ™" $295.00
ars with G-volt and 12-vol Gt ral auto-sunply dealers. such as Hie | JoSvasm 180 o Imerer sorkeans mer wity 19395.00
to cars w ll.l- j-volt and 12-volt p()blt-l\t- cral auto-supply dealers, such as the CSisAa gstangarg 1S me
ground ignition systems that we decided  Automotive Electronies Co., 385 Park | [ saye =2370-c. mea ue $150.00
to write a f()"()\\'.-lID m'ti.c]c to answer the  Ave, S()llt!l, New ‘Yurk, N.Y. or ‘thc W.F, ARC-3 and ART-13A TECH MANUALS!
nmamerous questions being asked. é"uh]lft'lr Iiit'ch‘qlr_l]u’s Luhm'um_ru'.s-, Ic., T B hoor sesizarg 1. *="em. $10.00
. . . sarlisle, Mass. These companies, among
6-bolt. Negative Ground G I I 1 RADIO RECEIVER AND/OR SPECTRUM ANALYZER
others, have the 400:1 turns-ratio coil, AN/APR.4 revr I8 the 11.tbe 30 me IF ctc. for ifs
. . . \ 5 g . s ug-in tuning units: ha - 3
First. let’s take the case of a 6-volt,  which retails for around $13.00 post- 51;-2 Video' &” audio _ouiputs. AM. cnecueu-s;inszﬁlo
negative-ground  system, This requires paid. Onee again we would suggest that | J| owr elug & Handnook. teb Los ang. :
the simplest modifications of the original — the 400:1 turns-ratio coil be used. §fé’...’,f.?, !:}?.s.l'ao;lépn? 30"3’1‘,‘0'3",?.‘2’:;’::;":?: E‘";:
. . » L o wer .
circuit. All one has to do is reduce the 555,00 10 Kot am FM four tastead of AM
value of Ri from the 0.3-0hm value spec- Fig. 1. Modified circuit diagrom to be 2-METER RECEIVER & 2[5/10 METER XMTR
ified for the 12-volt negative-ground sys- used for cars that have positive grounds. Scr-s22 revr. xmir, rack &

inClude 832A's. 100-156 mc
AM, Satisiaction Brid. Solid
at less than the tube cost n

tem to a value between 0.03 and 0.25

ohm, 30 watts. Start with a value of 0,235 TO CENTER POST Surnttss! Shps. wt B3 Ihs,
. . . ON DISTRIBUTOR £aBABremanton. $1
ohm and reduce this value until a pri- Wash. only " .
arv-coil current of 9.3 to 10 : . g focnnical” data Rroun et
mary-coil corrent of 9.5 to 10 amperes is A s, e ol ity
obtained, as read on a d.e. ammeter. Pan,” instructs for AC pwe
. pe . el sply. ftor rCvr cCOntnuous
Turn the ignition kev on but do not start Rz 2R3 e, tor xmer Zmeter
N M . - . 501 3 100 | TURNS use, and for Putting xmtr on 6 and 10 meters.
the engine when checking for this cnr- i atio con ONRUTCATIONG
~p . y R
rent. This test should be performed ! g Wi G343 LR Beas3s: ,,3!,5,, L':NB(_EEEL_V’E"& E,ABEJ&,LN.S,.,_
. . . ¥ i as 1 -
quickly otherwise the primary of the yert, G:}‘:;:(;';Ea:c:cn?c:("z%‘ ':szm'}czi‘;z“é"s
: e - - < r Ibs. fob Los Angeles .
N . . . e 5 - 2 L3 . i .
ignition coil :mfl/m transistor may .l)c it N e?:"f‘rar;d!;av::s:sn;; canidet w pwr sply. spkr. £ 5()
damaged. This is the only modification %, e It o g T e D aunerngt o
& select, IF is 1255 kc. Checked, aligned, w, pwr

required for a G-volt, negative-ground iy, Coras.” todcn data, ready to uic. (o

' nsuLaTED Chariesto, or L6s Angeles $79.50

e
=
e

nw ? 5 ne ¥ o a col R-45 nn-7 h d 3 . -
svstem, We have .'11:«) _h)un(l that a coil . qmsp‘ror&a#swon B.d3 ARy s(:-:m.'-_m‘s;zk.cm.l.; supernct (3543 me
of 400:1 turns ratio will work better in o e 3.'-’?1'.'-1'":',’; Soiuntecomer g Into the BC.393 or Gk,
v . . . . INSULATEQ NEGATIVE POLE OF BATTER 35, P iy inClud. oC th 1
G-volt applications. We will have more n.m..gl'f.'.a’(z"" é"f:é' sz AniGae’ "“;"""’;‘3179 50
. . me Pay Plan: $17.95 down, 11 x $16.03
to say about this coil later. Ri— Three Deleo D-11Hn 1957154 ballust re- NEW COMPLETE MAGNETOMETER AN/ASQ.3
BT . . sistors connected in purallel or two 1-ohm, ©s¢. 0-3 & Converter CV-1 in Case CY-4; Head (with
Posttive-Ground Svstems F0-watt power resistors in paraflel. ( For grienters) o7 2| ‘Dynamotar Assbly DY-6: Contral C-3:
. ladicator 1D-5 (i85 A [ 5-0-'%2 ma d¢ meter. may he
. . . b-volt system, see text.) paralieiled by a recorder it duin-a). set of plugs;
For G-volt and 12-volt. positive-ground R:~=25 whm, § . wirewound res. and 160-nage Handnook. S g ":'!l_smnroducfal/; 5
svstems, the modifications are more com- R 500 ok, 5 w. wircwound res. e e Ly T FPORC ey et :
et N o R:—S5 ohm, 25 w. wirewound res. Add tor Recorder RD-4 ASQ. new ....$200.00
plex. As th(‘l't‘ are no (‘(]”]\'il](‘.‘llt H-p-n Cr— I puf.. 300 v, weweinductive mica ca- NAVY LM FREQ. METER 01% ACCURATE
power transistors, we nst use the p-in-p hadHoy Crystal.catibrated every 1000 ke w, data 1o use many
o Lre e g SK - Silicow rectifier, 25 amps, 150 pav. (In. Minor Xt Checks in briween. Xt is .005%, or better
type originally specified, for the cirenit ; i T s 123-20.000 kc w wsabic narmanics far beyond. W/
Vi gnratly sy » Tor tn ternutional Kectifier 25SHEBIS or equiv.) matching-seriat calib hook, xit schematic.  ‘geg 60
ot Y o " T H R SR wr- S| 3 =,
with positive ground, CR—Two 30w, srwer dindes in series or Veas Calin., $25. AC pwr: Modily TBX Spiv w parts,
F()l' ﬁ-\'()“ pnx‘iti\'('-grmmd svstems 4;;;1111-;i h”;‘/'"”"?"““”’ unit f(internationat instruct. we furnish, 47 Ibs fob San DieRa $9.95.
U : Sen e cctifier 12-30T51
follow the steps given previously for 6- S Car ignition switch 15173 wFﬁEEyfﬁFx M,ELE.B n?c‘.\BEtf\sms.Slso.oo
o . ——fe 3 o e de TS-174, 20-280 150.
volt, negative-ground systems, In addi- ;‘,:_ P ;;"‘;"ZZ:": b;',’,’_"{,;‘:;.’(’_‘.‘(!.,.';”’ Tei3ay owr 301y, 20 450 me e
tion to reducing the vidue of Ry, yon can SO—Female sucket (Jones =$:303-CCT) TS a6, m?c;mm %0025 wi. o116 ume. .$233:88
either convert vour car to a negative- Ty A= 1 terns ratio coil (see teat) Siateftrca, ManEH UG, UGk & Cin e g 35850

2 . il . io =7270725
ground system, which is not an easy task N ,,f,f,;;;f,"’"“ (Detco Rudio =7270725 or R.E. GOODHEART CO., Inc.

(but can be done with the help of a Vi Power transistor (2N 174 or equiv.) P.O. Box 1220-A  Baverly Hills, Calif.

December, 1962
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Keep controls
and switches

QUIET!
QUIETROLE

The original products of its kind.

= J.'-:rr:l
Used by every segment of the in-
dustry. Those who know, know the

difference that makes it the best.
Imitations are only poor substitutes. |

. L=

An Industry

Supplied in

o 2-4-8 oz -
t' jjeTRE bottles and
B il 6 oz. Spray-
e ;;;-';-"" Pack with
extender.

=y
QUIETROLE courvv

Spartanburg, South Carolina

' In Canada: CROSS CANADA ELECTRONICS
12 Laurel Street, Waterloo, Ontario
NO. 40 ON READER SERVICE PAGE |

fracsn

CIRCLE

THE INDUSTRY'S
ONLY COMPLETE

"LOOK-ALIKE" LINE

Exact Replacement
Needles Cartridges

Highest quality
guaranteed! At your
E-V distributor’s or write
for FREE replacement guide,
today! Eleciro-Voice, Inc.,
Buchanan, Michigan. Dept. 1 227N I

CIRCLE NO. 16 ON READER SERVICE PAGE
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[ want to obtain even higher ignition elfi-

| 400: 1 turns-ratio coil suggested for G-volt

After the distributor points have been|
insulated, follow the schematic diagram

[in Fig, 1 for G-volt or 12-volt, positive- |

ground systems.

|
For [2-volt, positive-ground systems,

[ the only modification required is either
| a changeover to a negative-ground sys-

tem through the help of a reliable ga-
rage, or distributor-point insulation. If
it is decided to insulate the distributor |
points, then simply follow the circuit
diagram shown here. No parts value|
changes are required.

For either 6-volt or 12-volt, positive-
ground systems, be sure to test for
thorough point insulation Defore pro- |
ceeding with the connection of the igni- |
tion circuit to the distributor. Time spent
on a good job here is time well spent, |
and will preclude non-operation or inter-
mittent operation on the road at some
later time.

Readers who have 12-volt, negative-
or positive-ground  systems  and who

ciencies than those possible with the
250:1 turns-ratio coil should also use the

svstems. This coil will deliver an output
of up to 33,000 to 40.000 volts at idle.

Read our original article in the Angust
1962 issue first and follow all suggestions
there about the heat sinks and parts

If you've recently changed your address, or plan
to in the near future, be sure to notify us at once
We Il make the necessary changes on your mailing
plate, and see to it that your subscription centin
ues without interruption. Right now—oprint the in-
formation requested in the spaces below and mail
it to: ELECTRONICS WORLD, 434 So. wabash Ave

Chicago 5, lllincis

Name Please PRINT!
“Account No.

O1d Address

City State
New Address
City Zone  State
Mail copies to new address starting with
issue,

*(Your Account Number appears directly above
your name on the mailing label.)

Pt P N dd LA A d ey,
4 APN9(R 65} Loran Receind. :.
- New or ke new—Taged—Iinspected &
4 ind7or  overhauled —— approved _ for &
y installition 56000 $65.00 2
> =Arrdasorivs
3 y
y TN1,/APRL

TNZ

™ 0
h Sigma 4F Stm '
y Sigma 80030 3

R111/APRS Toun.nno

X Bang Test Se T

values, All construction details and Tay-
out pointers in the first article apply o]
this one too. 1t is also a good idea to test
and re-test the svstem before final in-
stallation in vour car. One final pre-
cantion after installation is to make sure
that the car’s ignition switch is turned
off at the end of a drive. A

WORKBENCH
TOOL HOLDER

By R. A. GENAILLE

HANDY 100l holder for miscellane-

ous worhbheneh tools can be con-
veniently fabricated from a piecce of
serap “Styrofoam” left over from the
holiday season. All one need do is 1o
find a piece of suflicient width to pre-
veut “top heaviness” and gently press
the pointed or sharp ends of small hand
tools into the “Styrofoam’” block.

Fhis handy ool holder will help keep
your smafler hand tools from being scat-
tered around your workbench, avoid in-
juries due to sharp points or culting
edges being exposed, and protect the
working portions of the tools.

Mikes o Tubes

)
I
Uems. write for

mponents  and  maay  other
=302
ARROW SALES-CHICAGO, INC.
2534 S. MICHIGAN AVENUE
CHICAGO 16, ILLINOIS
CA 5-4750-4751

| LRI

|/ APPLIANCES

PAYS $3 TO $5 AN HOUR

Spare Time, Full Time * Learn at Home

FREE BOOK offered he- QUICK WAY T0 GET STARTED
low shows llow YOU can For less than 2¢ a duy
now have a good-paying ©ONf €asy, pictured

busincss of your own. right tion — backed by 43
in your home. No experi- ©f success in home tramin
ence neededl. just simple ~T PFepires rou for top

I

Tear

tools. Learn to repair Flec. §aTmimss t this &
i A . - field. Earl Reid of Thomp
tric Appliances. Pays 83-85 o0 " Oliio says:  “Made

e i
an hour! $510 in one month spare

time. NR1 course is price

400 MILLION Appli-

ances are in Amerfican
homes right now, 76 Mil-
fion MORE bought each
year. People need them
fised, goud times or bad.
YOU make rood money do-
ing 1. In your basement.
Earage. cven On your
kitchen table.

FREE BOOK -«
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less.” At no extra charge
vou even vet all part-
your own Appliance Tester.
too. Finds troubte-<pot
speeds and checks your
work.

Get vour FREE Book
and FREFE Sample Leon
Alail conpon below, letter
or posicard. neto.

FREE LESSON

NATIONAL RADIO INSTITUTE, Applionce Division
Dept. EN2, Woshingten 16,

b.c. I

| Send FREE Book, Free Appliance Repair Course |
Lesson. Am interested in:
I ~] Spare Time Earnings ] My Own Business l
I [ Better Job '
NAME coeseascossanasatcnrctonssansssss I
IAddrcss............... 500000000 I
I Eii/saa oo nonaa0cooaans Zone.. State.....
'___Auudiud Member Notional Home Study (uuncil___l

ELECTRONICS WORLD
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ELECTRONIC
CROSSWORDS

By N. F. LAVIGNE, JR.

(Answer on page 99)

ACROSS DOWN
1. Devices for altering the imped- 1. Winding found in special types
ance and potential in an elec- of No. | Across
trical circuit. 2. E/1
13. IR 3. One type of No. 1 Across.
14. This TV transmission band has 4. Northeastern State (abbr.)
just rveceived a 'shot in the §. City in California (abbr.)
arm 6. Reciprocal of period (abbr.)
15. Radar indicator used to deter- 7. Unit of E 1
mine altitude and range of air- 8. One mode of transportation
craft. (abbr.)
16. Amplification factor. 9. Third tone in the scale.
17. 5.5 yards. 10. IR ' ’
19. Unit of length in the metric sys- 1}. Old designation for the elec-
tem (abbr.) B t_;:onn;: trade association
20. Device for changing rotary mo- - Totals. . .
tion into lineal motion 18. 'Bs‘;-"'_g?g to the “riff-raff
g; '“‘?"e, {prefix). 19. Unit of conductance
- Quiet! ) ~20. Unit systemn of force that will
23. Standard used in the U.S. for move a body weighing one gram
steel and iron wire (abbr.) one cm. per second at the end
25. Indicates the plural. of one sec
26. Type of No. 1 Across. 22. Radar indicators have different
29. North Cenitral State (abbr.) types of this
31. Organization for drinkers who 23. Normally. the output section of
want to quit tabbr,) No. 1 Across
32. Apiece (abbr)) 24. I'R )
33. Coupling (abbr,) 27. That portion of a waveshape
34. Total E/'R (schematic notation} that falls below a reference
36. E'I line.
37. African antelope. 28. Schematic notation.
39, “J* scan pattern. E}(l. Type of tube
40. Fish cggs 35. Type of rf. coupler.
41. Cily in Arizona, 38. Not down
44. Type of tube. 40. An automaton. ;
47. Decay 42. Mountain range forming the
48. Structure of sun-dried brick. gzldurélll.r%cl);nda:y between Asia
49. No. 1 Across are always given 43 Device 1o converl electrical en-
this. usually in amps or ma. ergy into mechanical energy
32. Past. 45. Every one of any number or
53. I'R. aggregation considered individ-
54. Covering for the hand ually (abbr.) -
55. This must be known 1o use No.1 6 l;-x‘?gessxonally characteristic
f}fg'%s:\i'éé“;liﬂg’ﬁ’a’b‘;'mmch' 49, Grid resistor (schematic nota-
37. A voltage that will not vary be- 50 }Jg“l-i Down (abbr.)
yond certain given tolerances is 51. Symbol for Cﬂn‘dl tarce:
said to be this (abbr.). G AL nductlance.
i . ; 53. A variable resistance.
58. Suffix meaning qualily of. 55. Total impedance {schematic
59. All the resislance in a cireuit notation).
(schematic notation). 56. Voltage.
[ 2 3 4 5 6 7 8 9 10 1 12
13 14 15 16
17 |8 19 20
2! 22 23 |24 25
26 27 28 29 {30
31 32 33 34 |35
36 37 38 39 40
41 42 |43 44 |45 46
47 48
49 50 [SI 52 323
54 55 56

December, 1962

I

OLSON

ELECTRONICS, INC.
..t o’uguwﬂ

QUALITY

DISCOUNT
HOUSE!

DISCOUNT STORES IN:

AKRON, OHIO 69 W. State St.
ATLANTA, GA.____ 485 Peachtree St., N.E.
BUFFALO, N.Y. 711 Main St.
CHICAGO, ILL._______ 4101 N. Milwaukee Ave.
CHICAGO, ILL. 123 N. Western Ave.
CHICAGO, ILL. 2641 W. 95th St.
CLEVELAND, OHIO 2020 Euclid Ave.
CLEVELAND, OHIO 6813 Pear! Road
COLUMBUS, OHIO__________ 142 N. High St.
INGLEWOOD, CALIF. ___4642 W. Century Blvd.
MILWAUKEE, WISC.___ 423 W. Michigan
PITTSBURGH, PA. 5918 Penn Ave.
PITTSBURGH, PA.___3405 Saw Mill Run Bivd.

8 FREE Olson Discount Catalogs

NOW! Come in to any of Qlson's 13 Electronic Discount Stores and
see the rremendous NAME BRAND Electrenic Bargains! You'll find

SPEAKERS CHANGERS — TUNERS — AMPLIFIERS — CB EQUIP-
MENT TOOLS — TUBES — CONDENSERS — KITS etc, all at
money saving law prices! If you live beyond our store areas, fill
out coupon below and receive Olson Electronics’ Discount Cotalog
FREE for one full year. All Hi-Fi and CB a! u Ciscount Price

o.  OLSON ELECTRONICS, INC.
635 S. Forge St., Akron 8, Ohio

MAIL TO:

NAME
ADDRESS
CITy

STATE

CIRCLE NO. 136 ON READER SERVICE PAGE
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BluvBiA GMs

COLLINS ART-13 TRANSMITTER
2.18 Me, Bidi W. outind, AM-CW, Excel...$39.95

e
APN-1 TRANSCEIVEH 420 Me. FM. “i!h L
Wobuiator. Comp. with tubes. nly $3.95

G.E. BRIDGE SILIDON RECTIFIER
111 A ax 1] po.uk vrae Vlzpge
Brand pew EA. $7.95
Npwlal s Four 1) for oniyv '%28.30

RBS RECEIVER
Mce I 1 |||1l- S\lln‘l'lnl Wit power
~u|.pl\

$49.95

~ RT- 19/ARC-4 TRANSCEIVER
2 “lr'l'}.ll\ L l-l-l Me. Can bt Uswil an
12 0 ¢, N o ..$29.93
12 V D'NAMOTOR for above: Fxeellent
cond, . $14,95

COMMAND RECEIVERS
All Excellent cond & Terrifnc Buys's

1.5-3 Me. New .95
Linlicl 36 MC: 22.95 Hll "u he 12,95
520-1800 ke. Rrami new. Scarce .95
—— — e o e o o e e e
1 OMQ 2-METER I TRANSMITTER I
TRANSMITTER | 300-18_ 111 ke, Ex
20 W, WHh conversion cellent conilitlon. This
| Tape ™ & chenmpti aone for tine |
Now Lpss punes i $it 1 $295.0
| imat_3-¥uATS s6.9% b _vimtjoe iantites __|
HEADSETS & MIKES BARGAINS!
HS-33 “EI\DSET irand pew | $5.95

bl ohm
4 ullln Brand l‘lI“ . 4,95
With ANHBH-1A Dynamic
earphone unlts am rll.mmh ks, 80 olun . g
ew  Worth R s 1)

T=17 D CARBON MICRDPNONE Hrant new ﬂ:ss

M-29/U CARBON MIKE: Fit« GRC & I'RC 995
equip. Thia I Jatest army version. Excel
COLLINS TCS TRANSMITTER RECEIVER

el tr\hml clc)mrolll‘ul or VFO.
ar. cabiles and spea)
Linn & ¢hecked out 515 g u

TUBES! ALL NEW & GUARANTEED'

2C3IgwWa $22.50
4.65A 9 IDDTH i 6.3
4.125A° 19.95 8000 5.93
4x2%0B . ...... 22,50 8298 4.93
4.400A . _ ... 24.%0 B32a 198
4.1000A 7%.00 4E27 708
S e T
BC-375 TUNING UNITS
TU.i, 7, B, 1. o7 LLLH

A 813.00 vidue in each unit.
Froeglency ) Ke. Excellent s 5 ea
ELUTN shlpplnn \u.. Iha  ea_ ONLY . -

BC-610 HALLICRAFTERS TRANSMITTER

500 W. 2.18 Me, Exeel. cond. with sPeech ainmilifier

and anteana tunti o kFxce it "

pmu wofgnal squipment has b
ut.  Guaratiiecd

GN-S. GENERATOR: For the G

94. This unit is 1ii eXxcoel conlition. 0u|

BATTE ¥: nu-mll Y \lrlnln: |l'l; am i

vihC.. amp-hour canacity. 8xx

A Sy : /?A( i $1.69
BATTERY- BB 5 l-\ v Ibr\ rh irge. 3 hours gﬁc

1.1ini ohms FACH

NB-T HEAD BAND‘ l-'or lhl.‘ ll\ 1l ana HS-33. 4!¢
Used. Unlyv

24V, PPAIIZ/GH VIBHATOR POWER SUPPI.V
For use with RT-88.67-68/GRC Ir'llh@l.‘l\ sss 50
ers. Like new, A Columbia Speclall nly

COLUMBIA eecrronics

4385 WEST PICO BLVD, LO5 ANGELES 19, CALIF.
CIRCLE NO. 113 ON READER SERVICE PAQE

engineering degree in 27 mos.

Become an Electronics Engineer. College Eraduates
enjoy higher income . . . sure advancement. Major
corporations visit us regularly to interview and em-
ploy seniors. BACHELOR OF SCIENCE DEGREE
IN 27 MONTHS in Electrical (Electronics or
Puower major}), Aeronautical, Chemical, Mechan-
ical, Civil Engineering. IN 36 MONTHS a B.S.
Degree in Business Administration. Small classes,
Campus. New dorms. Low costs. Enter Jan., Mar,,
June, Sept. Founded 1884. Write J. H. McCarthy
for Catalug and 'Y vur Career in Ene
gineering and Caomimerce’' Book.

TRI-STATE COLLEGE

a1 6122 College Avenue ® Angola, Ind.

Convert any televiston to

BIG-SCREEN 0SCILLOSCOPE

with nunor. inexpensive changes.
Ingenious eircuit. No electronke
experience neeillisd to follow nur
clearly. lustrated plans. TE

NICIA S, EXPERIMENT-
ERS., BROADCASTERS. U-c in
shuop, m h(ml Jab. Any set—any

“FULL PLANS $2.
RELCO, Dept. EW-11, Box 10563, Houston 18, Tex.
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NOVEMBER 28-30

1962 Ultrasonics Symposium. Sponsored by IRE
Professional Group on Ultrasonics Engineering.
Columbia University, New York City. Program in-
formation from R. N. Thurston, Bell Telephone
Labs, Murray Hill, N. J.

NOVEMBER 28-DECEMBER 2

First International Communications Fair, Spon-
sored by Internotional Communications Fair, 310
Madison Ave., New York 17, N.Y. Open to public.
Consumer and industry show covering CB, ham,
SWL, ond communications equipment, FM and
two-way radio. New York Coliseum.

DECEMBER 4-6

Fall Joint Computer Conference. Sponsored by
AFIPS (PGEC, AIEE, ACM). Sheralon Hotel, Phila-
delphia, Pa. Program details fram E. Gary Clark,
Burrovghs Research Center, Bax 843, Paoli, Pa.

DECEMBER 6-7

13th National Technical Conference on Vehicular
Communications. Sponsored by PGVYC af the IRE.
Disneylond Motel, Los Angeles, California. Infor-
mation from W, J. Weisz, Motorola Inc., Com-
munications Div., 4545 W. Avgusta Bivd,, Chicogo
51, .

DECEMBER 10-11

First Annual Symposium on Unconventional Iner-
tial Sensors. Sponsored by Republic Aviation
Corp., Bureau of Naval Weapons, Air Force Sys-
tems Command Scientific and Technical Lliaison
Office. Meeting classified. For details contact
Milton J. Minneman, Symposium Secretary, Scien-
tific Research Staff, Republic Aviation Corp.,
Farmingdale, New York.

JANUARY 8-10, 1963

Millimeter and Submillimeter Conference. Spon-
sored by the Orlando section of IRE and PGMTT-
IRE. Cherry Plaza Hotel, Orlando, Florida. Pro-
gram information from J. W. Dees, Martin Co.,
P.O. Box 5837, MP-172, Orlando, Florida,

JANUARY 21-24

Ninth National Symposium on Reliobility and
Quality Control. Sponsored by PGRQC, Los An-
geles Section of IRE. Program information from
L. W. Ball, Boeing Co., P.O. Box 3707, Seattle 24,
Washington.

JANUARY 21-31

The 1963 Engineering and Monagement Course.
Sponsored by University of California. Los An-
geles Campus. Intensified 10-day short course,
8 a.m.-5 p.m. daily {excluding Sundoy). Brochure
on course available from Reno R. Cole, Coordi-
nator, Room 6288, Engineering Unit I, University
of California, Los Angeles 24.

JANUARY 30-FEBRUARY 1

Fourth Winter Convention on Military Electronics,
Sponsored by PGMIL and Los Angeles Section of
IRE. Ambassador Hotel, Los Angeles, Calif. Pro.
gram informotion from IRE Los Angeles Office,
1435 La Cienega Bivd.

CIRCLE
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FEBRUARY 8-10

1963 Pacific Electronic Trade Show (PETS). Spon-
sored by Association of Electronic Distributors.
Shrine Exposition Hall, Los Angeles. Details from
Association, 10480 National Blvd., los Angeles
34, Att: Charlie Silvey, executive vice-president,

FEBRUARY 11-15

Third International Symposium on Quantum Elec-
tronics. Sponsored by IRE, SFER, ONR. Unesco
Building & Parc de Exposition, Poris, France. Pro-
gram details from Madame Cauchy, Secretair, 7
rve de Madrid, Paris 8eme, France.

FEBRUARY 20-22

International Solid State Circuits Conference.
Sponsored by PGCT, AIEE, Philadelphia Section
of IRE, University of Pennsylvania. Sheraton Hotel
and University of Pennsylvania, Philadelphia. Pro-
gram information from S. K. Ghondi Philco Scien-
tific Lab, Blue Bell, Pa.

MARCH 25-27

Convention on H.F. Communication. Sponsored
by the Electronics Division of the Institution of
Electrical Engineers. Progrom information from

Secretary, |EE, Savoy Place, london, W.C. 2,
Englond.
MARCH 25-28

IRE Internotional Convention. Sponsored by all
Professional Groups of the IRE, Coliseum and
Waldorf-Astoria Hotel, New York. Details from
Dr. D, B. Sinclair, IRE Headquarters, 1 E. 79th St.,
New York 21.

APRIL 16-18

Cleveland Electronics Conference. Sponsored by
1EEE, I1SA, Cleveland Physics Society, Case 1nsti-
tute, and Western Reserve University. Hotel Sher.
atan, Cleveland. Detoils from Lapine Enterprises,
310 Hotel Manger, Clevelond 14, Ohio.

APRIL 17-19

Southwestern [RE Conference and Show, Spon-
sored by Region & of IRE. Dallos Memoriol Audi-
torium, Dollas, Texas. Details from Prof. A. E.
Salis, EE Dept., Arlington State College, Arling-
ton, Texas.

International Conference on Nonlinear Magnetics.
Sponsored by IRE ond AIEE (IEEE). Shorehom
Hotel, Washington, D.C. Program information
from J. J. Suozzi, Bell Telephone Labs., Whip-
pany, New Jersey.

APRIL 23-MAY 2

London International Engineering Exhibition.
Sponsored by Industrial & Trade Fairs Ltd. Earls
Court and Olympia, London. Details from Press
Office, Commonwealth House, New Oxford
Street, Llondon, W.C. 1, England.

APRIL 24-26

Seventh Region Technicol Conference. Sponsored
by Region 7 of IRE. San Diego, Calif. Detoils from
George C. Tweed, Jr., 8080 Posadena Ave., lo
Mesa, Calif.
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SEND TODAY FOR L | 3
e YOUR MONEY-SAVING i ’ -
464-PAGE § |
H F
1963 CATALOG ' L
f i .
| | |
15
6% é ,| s

11-1-M

Zone

SEND FOR IT NOW!

WORLD’S LARGEST ELECTRONICS CATALOG
BIGGEST SELECTION - BIGGEST SAVINGS!

PLEASE PRINT

satisfaction guaranteed or your money back

Address o
(0] ¢/ -y = S

®
£
©
e

State

. NOW! MORE BUYING POWER WITH
NO MONEY DOWN: YOUR ALLIED CREDIT FUND PLAN

For your FREE 1963
ALLIED Catalog, fill in
card, detach and mail.
(Please give second card
to an interested friend.)
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SEND CARD M-
TODAY FOR Edf!olfg

for everyone

Freé.::x,

ALLIED

1963 CATALOG
WORLD'S LARGEST « BIGGEST SELECTION - BIGGEST SAVINGS .

—&D <D ,

1063 knight-kits® Stereo Hi-Fi

Over 100 great do-it- Complete selection of
yourself kits: Hi-Fi, C O components and sys-
Hobby, Intercom, Am- 0 02— tems; latest All-Tran-
ateur, Citizens Band, sistor equipment and
Instrument—savings up '3 Stereo Multiplex FM,

HeNE

T Y L P Y RN VY 2

1711 ‘08 ODOVIOIHD

"SAV NM3ILS3IM 'N 001

olavy aainmv

Tape Recorders Citizens Band Radios

Complete recorders, Latest 2-way radio—no
tape decks, recording exam required—com-
and pre-recorded tapes plete selection of top-
at big savings. value CB equipment, in-
cluding Walkie-Talkies.

Phonographs & Records

Big values in phono-
graphs; latest stereo
portables; famous-
brand records at amaz-
ing discounts.

MR mo AR A I AR 3R Fr8 O T e e ]

Best buys in all types of
compact transistor
radios, including quality
FM-AM portables.

- B 3 .
2820 b=
I o =
Oz
> . - -
")
0 sl g Ham Station Equipment Test Equipment

Largest selection of S t f

8 ‘_ﬂ‘ ‘%- receivers, transmitters, inas\;:au;:nfv'zrryhoyzi g,—
s m . e e antennas'—-everylhing in proftessional use—all
— m Ham station gear. leading makes available.
r a >
r z ® v

> 2 et

m O

) PLUS *PA Systems & Intercoms ® Top values in Power Tools, Soldering Guns, Hardware

e Biggest selection of TV Tubes, Antennas; Parts, Tubes, Transistors, Books
satisfaction guaranteed or your money back
NO MONEY DOWN: Now! More Buying Power with Your Altied Credit Fund Plan!
SERN V- Free
= i MAIL CARD TODAY

AND GIVE THIS CARD TO A FRIEND
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EW Lab Tested
{Continued from page 24)

Treble Tone Control Range (15 ke.):
=14 db, —21 db tersus 32 db total (10
ke.).

It is evident that the KX-200 meets
or exceeds practically all of its perform-
ance specifications. The principal devia-
tiou is in the power response where we
use a much more stringent test method.
However, the plotted power response of
the KX-200 is very uniform over the
eatire audio spectrum. Intermodulation
distortion is shown in the accompanying
graph.

The construction manual for the am-
plifier made enjovable reading, even
thongh we did not construct the unit
owrselves, It is written in an informal,
conversational stvle, devoid of stuffiness.
Correct soldering and lead dressing pro-
cedures are clearly explained and illns-
tratedd by photographs. Each of the 20
stages of the assembly has its own page
and fold-out pictorial drawing. The parts
used in each stage are separately pack-
aged.

The assembly and wiring instructions
for each stage tell the builder what
portion of the circuit he is wiring, and
cautions him on possible pitfalls at criti-
cal points. At intervals in the procedure
there are suggestions such as “take a
break” and “there are a few more hours
of work remaining, so don’t try to finish
it tonight.” The construction time for
the mit we tested was 104 hours, which
is quite reasonable for an amplifier of
this complexity.

In listening tests, the consideralle
power reserves of the KX-200 were ap-
preciated, since it drove a variety of
speaker systems at high levels without
signs of strain. The exceptionally umi-
form power response assures that the
amplifier can drive almost any speaker
system throughout the andio spectrum
without risking distortion or overload.

The Fisher KX-200 sells for $169.50.
Metal or wooden cabinets are available
at extra cost. A

"Well,

for one thing, the doto on this
tape hoppens to be about 1200 feet of

.t

Frank Sinatta. . . .

December, 1962

TROMBERG £

S

STEREO AMPLIFIER SALE

REGULAR ‘MCGEE'S
s19050 price $99.95

analiiy and value,
offers them for only

extr

wWitis any g

ght,
Combination offer: 1\\I| KH0. 04 watl Stereo amplifier
with « a

twa
for

Waok bawe for Tygr A, $4.95. LRS3, 48 RPM spindie,
$3.80. hewald

The

powerful stereo ampliliers available at any price.
DesiRned with the flexibility of
control penel, each channel has Individual tone ¢on-
trols and professional mixer-type separate volume
controls which operate (n conjuaction with the master
£2in control. Specially engineered output transtormers
utilize massive,
ceptionally good low fr h with
minimum disto nuon

test

measurin

norimal galn _settings of the unlt the hum level is
hotter than 70 ab

low

features such as center channel output and a very
ctfective channel-balancing system,
usual sterco lunctlnns found in all good amptitiers.*
Sensjtivity:
Ceramic Phono. 0.aV. input Imneamce Tuner Aux.
1 megohm; oh

Phono/Tape, 2.
8 and 16 ohms on both cnannell ard 8,
ACrods 4 ohm taps on center speaker.
ance output (or tape recorder.
BAas$ (50 cps) plus or minus
plus ar minus 15 db.

swit

deep, Tubes: 4-735S, 2. 7199. l ECC BJ'I Gnld llr\ 'sh
metal front panei with gold color k

nol
WRITE FOR McGEE'S 1963, 176 PAGE CATALOG

190

CROWN

- Iﬁlusinnul Tope Recorder

SUPERIOR
PERFORMANCE

73 PRODUCTION COMBINATIONS

For HOME -« STUDIO

Tops in Performance per Dollar!

Write Dept. EW-1262 for person-
alized information on your spe-
cific needs.

* RECORDING LAB

CROWN INTERNATIONAL

Divisian ol

INTERMATIONAL RADIO & ELECTROMICS CORP.

ELEHART, MDUAMNA

64 WATT

CARLSON

ned 61 watt (12 watts per channel ) Stereo-HiF1
« Ampliher, Mode)l ASR-HA0, s all there 1s in
Made to seit at $200,.00, mMcGee
$99.95. Metal cover, 55.95

a. Works with any record cChanker amil tuner.
ol VE-Fospeakers, ‘I’:“I'I SO0 to seth, ortler

- Shipping we

ra 't Shure MDD cartridge an
Strophens 1 "FR wlde -range 127
only $28%.40,

sbedkers,  all

B0uB, FM.AM sell-Powered tuner.

0 extra,

SPECIFICATIONS |

Stromberg-Carison ASR-880 I3 onc¢ of the most
2 recording studio

urlm-nnev\led sleel cores for ex-

tn rating mv ASH 880 a leading
laboratory reported ‘A pleasant surprise came in

the power oumul o| the ASR-880. Each
elivered SO watts 2%, harmonic distor-
dlsmrtlcn. This
2 watts per channel,
or 0.7 millivoits at tha phono inputs will drive
amplifier to 10 watts output per charnel. At

1S unusual
Oniy

below 10 watts even nn nono

number of special

hum. The amplifier has a

as well as the

Tuner, 0.2V: Magnetic Phono, 2.5MV;

M:zngnﬂlc Phono 1|( Ceramic |

ed of 4,
16 ohms
High imped-
Tone control range:
17 dab; Treble (20hkc)
wo AC power outlels one
ched. Overall size, 1314 433" High a

McGEE RADIO CO.
T McGee S5t., Kansas City 8, Missouri

www americanradiohistorv. com

®
TRANSISTOR
IGNITION

READY-TO-INSTALL CONVERSIONS

YOU can get TOP MILEAGE, HIGHEST PERFORM-
ANCE. LONGER POINT & PLUE LIFE, BETTER WIN-
TER STARTING, and MANY OTHER ADVANTAGES with
one of our INEXPENSIVE TRANSFIRE systems.
These include HERMETICALLY-SEALED AMPLIFIER,
HIGH-RATIO COIL, BALLASTS, Leads & hardware.

MODELT 6 or12v. neg.grd. ....... $39.95
MODEL T2 TWO TRANSISTORS,
250:1 caoil
MODEL TP 6 or 12v. pos, grd. direct
installation wo. insulating points .. $49.95
MODEL TS Special, 40kv system .... $59.95
MODEL TS? TWO TRANSISTORS,

400:1 coil ... il $49.95
TWO-TRANSISTOR KITS Everything needed to build
conversion. Includes transistors, c¢oil, ballasts,
heat sink. decal, etc.

KT2Z with TX250 coil for 30kv output . $34.95
KTSZ with T400 coil for 40kv output . $39.95
6 or 12v. Negative-ground only. Paint insulation
kit adapts to positive ground, $2.50 pp
1 oz. Epoxy potting plastic in mixing bag $1.95 pp.

HIGH-RATIO IGNITION COILS with free circuit dia-
gram

X250 Heavy duty coil 250:1 ratio ... $ 9.95

T400 HIGH EFFICIENCY 400:1 coil for
HIGHER QUTPUT and/or LOWER
TRANSISTOR VOLTAGE ........... $14.95

FULL LINE of PARTS at NET PRICES.

Free lists. Dealer opportunities. Marine models
available. When crdering, specify vollage and car.
Add postage for 4 Ibs. on kits and conv's; 3 Ibs. on
coils. $5.00 deposit with COD's.

PALMER ELECTRONICS LABORATORIES Inc.
CARLISLE 12, MASS. 617—AL 6-2626

CIRCLE NO. 128 ON READER SERVICE PAGE CIRCLE NO, 137 ON READER SERVICE PAG
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TS ® TOOLS ® TEST EQUIPMENT  HI-FI ® AUDIO ® CB ® HAM e COMMUNICATIONS

New Products
and Literature

Additional information on the items
covered in this section is available
from the manufacturers. Each item
is identified by a code number. To
obtain further details, simply fill in
the coupon appearing on page 15.

TRANSISTORIZED SIGNAL TRACER
] International Representatives Corp. is han-
dling the US. distribution ou a highly sensi-
tive. rapid-testing signal nacer, the “Minitacer,”
de by Unified Development Corp.
This sell-contained,  traosistorized umit pin-
points defective components, locates clectrical

hann, mechanical vibration, and other vital fune-
tions in AM and FM radios, TV sets, comwunica-
tions cquipment, servo-control circuits, and other
industrial gear,

It is being offeved in “laboratory and indus-
trial” and in “gencral service” versions with the
Latter uot including the transducer, indictor, and
microphone probes,

ELECTRONIC IGNITION SYSTEM
2 Palmer Electronics Laboratorics, Inc. is now
offering a transistorized  clectronic ignition
which has been trade named “Trvansfire,”

1 he company is ofleting 1wo unassembled kits
of paris for the build-it-voursell group or in fac-
tary assembled versions for a variety of marine,
automotive, ad police applications. Depending
on the model, the kits include coil, blank ex-
trided chassis, two transistors, one or more VR
diodces, ballast, resistors, leads, screws, terminals,
transistor  monnting  kits, decal, and complete
instruction details, Since various models are
available Tor 6- and 12-volr svstems, positive- of
negativegronnd, details shonld be obtained from
the manutacturer before ordering.

COLOR-TV DEGAUSSING COIL
3 Stancor Electronits, Inc. has jnst introtduced

a new degaussing coil for color TV servicing
which Teatnres vogged design for maximing con-
venience and usability,

Ihe Model DGC-100 includes a 10-foot line
cord with Hine switch at the coil ewd, This clim-
fuates the need for repeated plugging and un-
plugging from 1he a.c. line,

FIBRE OPTICS CRT
4 General Antronics Corporation has developed

a new fibre optics cathode-rav tnbe for use
in nuclear energy studies. The 77 vound-Tace
tube, ‘Fype MIOGG, permits vapid vecording of
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information displaved against highlv accurate
refevence lines which have been applied dirvectly
ounto the rectangular fibre bundle surfuce.

Accuracy of the vetice is better than a fenth
of the spot size, whicl is sufficiently small to
resolve 1000 lines per inch. ‘Fhe tube can be cus-
tomized Tor specific applications, including photo-
graphic vecording of vapid single or repetitive
events superimposed on i known accurate co-
ordinate svstem of the user's choice.

PORTABLE TEST INSTRUMENTS
The Triplett Electrical Instrument Co. is

now oflering a new line af a.c. and d.c. port-
able instruments engineered to laboratory ac
curaci
The d.c. portables feature the company’s sus-
pension movement (no pivots. no bearings, no
hairsprings. thus no rolling friction), Other fea-
toves arc a 6-13/327 mirror scale, knife-cdge
pointer, and fully open meter front with top
and side natural lighting, The unit measnres
737x6-7/16"x3%” with carrying handle attached.

U.H.F, CONVERTER
Gavin Instruments, Inc. is now marketing

the Model G-2 u,h.f, converter which featnres
a long-ife. low-noise nuvistor circuit, The com-
pany claims that this new unit provides 50%
more picture power than other single-tube con-

verters, An isoliation transfoymer provides a cold
chassis or sadety and service, The built-in whil.-
viul, coupler permits use of the existing v.h.l.
anteuna and transmission line,

SUBMINIATURE CAPACITOR
Eric Resistor Corporation is now oftering a
7 new line of subminiature wubular capacitors
which have been specifically designed for use in
industrial and military equipment,
General specificutions of the Style 390 include
a capacitance vange of 5.6 through 1200 puf.:
tolerance +=1H0%, +20%, or GMV depending on
capacitance: working voltage of 100 at 85 degrees
Coor 50 at 125 degrees C; and MIL specifications
meeting or excecding MIL-C-11015,

MINIATURE R.F. CHOKES

Nytronics, Inc. announces the availability
ol a line of r.f. chokes that meet MIL-C-
. Grade 1, Class B specifications,
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