'ELEGTRONI(:S WORLR

50 CENTS

PROGRESS REPORT ON HOME TAPE RECORDING
RADIO AIDS TO AIRCRAFT NAVIGATION

BUILD YOUR OWN ELECTRONIC PHOTOFLASH ¢
HOW COMPUTERS “REMEMBER” e

A SINGLE-TUBE
CITIZENS BAND CONVERTER
(See Page 50)
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Let SYLVANIA help you

improve your business-now!

New Home Study Course for Radio-TV s
Service Dealers Offers 12 jp'
Important Money-Making Chapters: 2

As a service dealer you wear two “hats”—(1) you
are a technical expert, qualified to repair and main-
tain electronic equipment, and (2) you are an inde-
pendent shopowner, a businessman important to the
economy of our country.

You can succeed in your profession only if you are
thoroughly trained in both service and sales.

1. How to make more money from today’s sales
2. Autracting customers into your store
3. Saving dollars in buying, pricing, and inventery
4. Influencing customers to huy your TV service
5. How to get paid
6. Proven advertising and promotion methods to build
your husiness
7. Where to get money and how to use it to make more
money
8. The sure way to protect your earnings— insurance
9. Getting and keeping qualifiéd personnel
10. Within the law
11. Uncle Sam and you —taxes
12. Simple record-keeping makes dollars and sense

SYLVANIA now offers an outstanding, valuable
course in “business practices.” It’s easy to get. Easy
to use. Sure to help you build more profits.

A certificate of achievement is awarded on com-
pletion of the course. Display it in your shop . . . it
tells all your customers that you are a trained
serviceman —a trained businessman.

YOUR AUTHORIZED SYLVANIA TUBE DISTRIBUTOR HAS COMPLETE DETAILS. CALL HIM NOW.
CHECK YOUR TUBE STOCK FIRST. AND ASK HIM FOR SYLVANIA TUBES!
Electronic Tubes Division, Sylvania Electric Products Inc., 1740 Broadway, New York, N.Y.

SYLVANIA

Sussidiry of GENERAL TELEPHONE & ELECTRON/ICS (&%)
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rain at Home for Success in RADIO
ELEVISION ELECTRONICS

" [Join the thousands N.R.l. has trained

for Successful Careers in Radio-TV

Get the benefit of NRI's 40 years experience
training men for success in this field. Get personal
attention of experienced instructors. Also get
practice with Radio-TV equipment—learn by
doing—with kits supplied as part of your course.
Courses are easy to learn. Most successful NRI ;
men start without any knowdege of Radio, many 4 E. Smith
without a high school education. ey

Find Out What Radio-TV Offers You

g _ As trained Radio-TV Technician, you are prepared to supply

much needed services. The technician is a respected and
You I.E(Iﬂl at Home by A(fll(l' Pl‘(l('lte appreciated member of his community. Get Sample Lesson
With NRI kits you build actual Radio-Television circuits and testing FREE. See how practical NRI has made learning at home.
instrument. Practice locating and fixing Radio-Television troubles.:-Learn Mail the coupon. You also get 64-page Catalog te]]ing about
SOR 0 SRR SRS, NRI, the lessons, equipment supplied, instruction services.

N.R.Il. TRAINED THESE MEN FOR SUCCESS

S “Lama police eaptain and have

a good spare time Radio-Televi-

sion serviee business. Just opened

L new shop.” C. W. LEWIS,
Pensacola, Florida.

“Enrolled while meat’ market

manager. Got serviceman job. In

a year my pay inereased 50%."

C. CARTER, San Bernardino,
. Califernia.

, ¥ “Received my License and work-
ed on ships. Now Chief Engineer
* | Station \VAPA. Grateful to

i N.R.L. D. ARNOLD, Rum-
b ford. Rhode Tdland.

”ane a Radar job. Also do

spare time Radio-Television serv-
icing. Have my own amateur
! | Radio Station.” F. ZAWAKE,
L -4 Scranton, Pennsylvania.

Added Income Soon—$10, $15
a Week in Your Spare Time

Soon after enrolling, many NRI students earn $10,$15 a week extra
fixing sets in spare time. Vacuum Tube Voltmeter you build with parts
we send helps you locate and fix troubles. Special lessons show you
how. Many students use spare time earnings to pay for their training,

GOOd jobs in Rudio -TV communi(aﬁons and provide capital to start their own businesses when they get their

NRI trained men hold good jobs as operators and technicians in Radio National Radio Institute Diploma.

and Television broadeasting stations, with Police, Marine and Aviation c °
olor TV Making More Jobs

stations, Interesting work, good pay.

Radio-Television is an industry noted for continued and spectacular
growth, Number of trained men employed has increased steadily. Color
TV and other late developments are creating need for more technicians.
The future is very bright for trained men. Find out how you can get
ready at low cost, on easy terms. Send for FREE Sample Lesson and
Catalog. Mail coupon today—National Radio Institute, Dept. OGE
Washington 16, D, €,

VETERANS—Approved under Gl Bills

o
=28 MAIL COUPON TODAY

| NATIONAL RADIO INSTITUTE
'l | Dept. 0GE, Washington 16, D, C.

| Please send me sample lesson of your Radio-Television
Se I‘Id fOl‘ | Training and catalog FREE. (No salesman will call.)

| = . | Sample ! _ =~ .
’ ® ® 60 Basemae J1 TETETTESETETSTTETTeSs ge---

There’s Good Pay in Radio-TV Servicing Lessomand! , .

NRI trained technicians are needed, paid well, to help maintain 150 cc‘ﬂlog |

million home and auto Radios, 38 million TV sets. Color TV adding i Citye e Zone. —_State_—___
opportunities. Excellent field for spare time earning. F REE {ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL |

ELECTIONlcs WORLD is Dablishen nmnlhl\ by ZIS-Navia Publigshing Company, Willinm B. Ziff. Chalrman of the Honrd {1946G- m'.'n at 434 S. Wabnsh Ave., Chlenfo 5. 111, Seamd
clafs postake at Chicago, 1lilinois. Authurlzed by Post Office pepmitment, Ottawn. Canada, as second-clnes matlor. SUBSCRIPTION RATES: onc year U. b and posscssions. and
Canada $5.00: I'an Ameriean Unlon Countries $5.50; nll other furclgn gountrics $6.00.

July, 1960 1
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RIS READ THESE AMAZING

Are Ww One of N l{”fo CoULD BE

the men who could
prepare for a jOb that

PAYSIREALIMONEY. || x

TELEVISION EmPLOYMENT
' SERVICE
oo IRNCC rﬂnlls g
ARE YOU PASSING UP THE PAYCHECK "" SOLID FUTURE |

—THE REAL BREAK—YOU'VE ptw +$5~RREAMED OF?

You meet them- é'lmosf/very doy . . . the men “wirhé . NO
want to advance out of humdrum, |ow-pﬂv. or no- .| EENCMIN
future jobs. Some are men who had to quit school B TeCHNICAL
too soon; men just out of school with no idea of what EXPERIENCE
to do; or men looking for help in planning a bet- NEEDED
ter future. Yet, many of them could—can, if they’re
17-55—train at home, in their spare time, for an
exciting career with real money and an inspiring |
future in the field of Electronics. And the tragedy of ADVANCED
it is: they dont know it! They think they need an i EDUCATION A
advanced education, or some special experience, or a NEEDED 4
lot of money, to stari—but what they need most is the
will to win. Maybe you're @ man like that. Well,
here’s great news! H’s not too late! Electronics offers
men like you, when trained, dozens of different job
opportunities—from guided missile control to running
your own radio-television service shop. Get the full
story of the jobs you may prepare for
. NOW . . . BEFORE the years and
responsibilities close in on you. / CHICAGO

Send coupon today, OR TORONTO ¥
no obligation. LABORATORIES ¥

ONLY DeVRY OFFERS
ALL THESE FEATURES!

Oniy DeVry Tech provides Training Movies to
make the basic principles of Electronics erys-
tal clear! DeVry's explanationd and-illustrations
are a pleasure to follow. Over 300 practical ex-
periments with actual Electronic parts are included
to give you on-the-job type know-how. You even build

your own test equipment.

EMPLOYMENT SERVICE

The Industry knows the Quality of DeVry training.
That's why our Employment Service usually has

more demands for graduates than we can fill.
We can also help you get started in your
own shop.
N

il

2 MODERN TRAINING CENTERS

Large modern training centers in Chicago and Toronto offer DeVry students day and
evening classes. The staffs, facilities and experience of these centers stand back
of the home training programs. Whether you train at home or in residence, you're
a DeVry Tech man. Look into it now'

“Be A Standout in Electronics ... . ' DELAY!

Be A Delry Tech Man!: P T
et SPACE TRAVEL

E’ ccr;ﬁlm'g;?of NahonurLH;;: ;t:;‘ﬂéouncul | M A I L c o G—F o N T o D Av

lf"’Olﬂe of North America’s Foremost Electronics Training Centers’’ I DeVRY TECHNICAL INSTITUTE
(7 o~ 4141 Belmont Ave., Chicago 41, 1ll, Dept. EW-7-Q

Please give me your FREE booklers, "Pocket Guide to Real Earnings’’ and

K 3 “Elactronics in Space Travel,” and tell me how to prepare to enter one or
- ) [ a o i more bronches of Electronics.
L 3 | 14,2&% " ...l
L R ikt NAME AGE
PLEASE PRINT

STREET APT.

DeVRY [EsHNcaL [Pl

Canodian residents address: DeVry Tech of Canada, Ltd.
CHICAGO 41, ILLINOIS 2060 970 Lawrence Avenve West, Toronto, Ontorio
r

July, 1960 3



www.americanradiohistory.com
www.americanradiohistory.com

A% POLITICAL
CONVENTIONS

BETTY
URNES
3 WILL
SELL
FOR YOU!

Now “Miss Westinghouse” is going on the air with
the biggest, most powerful Westinghouse TV and
Radio Tube promotion ever for Service Dealers!
Daily during both political conventions—begin-
ning July 9 (Democrat) and July 24 (Repub- (
lican)-—she’ll blanket the country over a 204-sta-

4 ‘ELECTRONICS ‘WORLD
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tion CBS-Radio network reaching more than 11 million listeners per broadcast.

The result will be a tremendous parade of customers looking for their local Service Dealer
who sells Westinghouse TV and Radio Tubes. Get ready to cash in on this profit
opportunity. Put up the special Westinghouse Tube displays. Tie in with your own
advertising. BUT FIRST —call your Westinghouse Distributor and place your tube

order right away! You’re going to need a lot!

You cAN BE SURE...IF n’s‘%stinghouse

Westinghouse Electric Corp., Electronic Tube Division, Eimira, New York
Tune in WestinghouseCBS TV-Radio Coverage, Presidential Conventions, July 10-29,

July, 1960
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SERVICE MASTER...

EVERY TO0L YOU NEED
93 % OF THE TIME

complete 23-piece kit for radio, TV,
and electronic service calls

2 HANDLES:
shockproof plastic.
Regular 4 length
... 2"Stubby.Inter-
changeable. Patented
spring holds snap-in
tools firmly in place.

9 NUTDRIVERS :
High Nickel chrome
finish, 35" to 13~

3 sTuesy

NUTDRIVERS :
WKW

EXTENSION BLADE:

Adds 7”. Fits
both handles.

3 SCREWDRIVERS :
Two slotted . ..
;{Cul %I"

#] Phillips

2 REAMERS :
Sy

ADJUSTABLE

WRENCH :

6” thin pattern,
17 opening

LONG NOSE PLIER:
“Cushion Grip”,
214" nose

DIAGONAL PLIER:
*"Cushion Grip™
hand-honed
cutting edges

ROLL UP KXIT:
Durable, plastic-
coated canvas.
Compact, easy-
to-carry.

Ask yeur distriluter ts show you kit 88 M

fsdd

¢is

]

XCELITE, INC. e ORCHARD PARK, N.Y.
Canada: Charles W. Pointon, Ltd, Toronto, Ont.

3

By W. A. STOCKLIN

Editor

A CENTURY

HE twentieth of June marked a cen-

tury of service by the U. S. Army
Signal Corps to the Army and to the
Nation. During its first hundred years,
the art of communication has pro-
gressed from colored signal flags to a
communications satellite relaying voice
and teletypewriter messages from out-
er space!

An Army surgeon, Major Albert J,
Myer, is credited with founding the
Signal Corps as a separate branch of
the services. His interest stemmed
from an attempt to help the deaf
which, in turn, led to a system of sign
language between military outposts.
Thus, within a century, signal flags
painstakingly spelling out messages
have been replaced by electronic com-
puting machihes and electric signals
which flash information to the ends of
the earth and beyond at speeds mea-
sured in millions of “bits” of data per
second.

This progress is awe-inspiring and
we, along with
all of our fellow
Americans, salute
the U. S. Army
Signal Corps for
a job “well done.”
We have long
nourished awarm
spot in our hearts
for the Signal
Corps which
dates back to "
World War II Major-Gen. Nelson
days. Chief Signal Officer

Since the growth of our civilian elec-
tronics industry has closely paralleled
that of the military—in many cases
through mutual cooperation—the ac-
complishments of the Signal Corps
today are of continuing interest as a
clue to “things to come” in the civil-
ian market. Printed-circuit wiring,
modules, and many other miniaturiza-
tion techniques used in consumer
equipment today were developed for,
and sometimes by, the Signal Corps
for military electronic applications.

The modern-day Signal Corps is a
far cry from the infant organization
of the Civil War era, although the
same pioneering spirit characterizes
both establishments. The Corps of the
1800's readily adopted the then-new
electric telegraph and the hand-op-
erated magnetos used to power the
equipment; they participated in the
First Polar Year (1881) just as they
played a prominent and important role
in the International Geophysical Year.

Phenomenal growth in recent years
—accelerated by the missile and space
era—has characterized many of the
Signal Corps' major efforts. The ad-

www americanradiohistorvy com

OF SIGNALS

vent and rapid development of Army
missiles engendered a relatively new
and expanding mission area for the
Signal Corps—that of combat surveil-
lance and target acquisition.

Automatic data processing, added to
the world-wide communication system
in 1955, is being directed to tactical
communications and militarized eqguip-
ment for use in the field army is under
development. These and other ad-
vances in elaborate tactical communi-
cations, including a tiny belt-pack or
helmet radio carried by an individual
soldier, made possible by micro-minia-
turization techniques; mobile and air
tra.asportable long-range communica-
tions central for STRAC-type missions;
and satellite communications have rev-
olutionized the art of signaling.

Under its eighteenth Chief Signal
Officer, Major-General R. T. Nelson
(appointed May 1, 1959), the Army
Signal Corps continues to seek im-
proved command control systems of
communication, combat surveillance,
electronic warfare, and avionics for the
Army and to contribute to the elec-
tronic science and capability of Amer-
ica’s space effort.

Among promising new items and
systems under advance development
are a mobile radio switching central,
carried in an Army vehicle, which will
handle up to 48 radio “subscriber sets”
in jeeps—much the same as a tele-
phone switchboard handles telephone
calls; a push-button telephone to re-
place the conventional dial type; small-
er and lighter miniaturized telephone,
teletypewriter, and radio equipment—
all geared for combat use; jet surveil-
lance drones and advanced sensors of
improved resolution and discrimina-
tion; small tactical computer equip-
ment; and a mobile decision-making
complex on which visual displays of in-
formation and communications means
will be centralized.

While some of these units, by their
very nature, will remain in the military
“arsenal,” much of the equipment and
many of the techniques will, in time,
benefit the civilian population. As has
been the case since the founding of the
Signal Corps a century ago—as the
Corps sows, the civilian reaps. Today’s
military communications satellites
may, within a relatively short space of
time, provide us with TV programs,
radio broadcasts, and two-way com-
munications from countries overseas—
shrinking the globe still another notch.

So for past services and the brilliant
future we can confidently predict for
the Signal Corps—a big thanks and a
sincere Happy Hundredth! 50~

ELECTRONICS WORLD
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For Auto-to-Auto For Farming Local Trucking,
aor Auto to Operations Delivery,
Home or Office Construction Work

u\"o_se\eﬂiv e

Gitizens Band Superhet Transceiver Kit

Y-712L BEAUTIFUL STYLING...UNEXCELLED PERFORMANCE

$ 95 Have dependable, economical 2-way radio commu-
79 nication with this top-rated, do-it-yourself trans-
ceiver. Has two crystal-controlled transmitting
positions; operates at maximum FCC legal power
input of 5 watts fully modulated. Superhet receiver
is continuously tunable over the full 22 channel
band; also has two optional crystal-controlled fixed frequency

positions. Works just like press-to-talk intercom —speaker also
serves as mike.

Ultra-selective, highly sensitive dual-conversion superhet
receiver features built-in adjustable squelch and noise limiter.
Sensitivity (manual) is better than 1 pv for 10 db S/N; crystal,
Y% pv. Includes built-in AC power supply. Easy to assemble;
has dependable printed circuitry and pre-aligned IF trans-
formers. With distinctively styled high-impact case, 5x 12 x 12*.
Complete with all parts, wire-type doublet antenna, and one
transmitting crystal (available for any channe! from 1 to 22—
specify preference). FCC application form is included (license
is available to any citizen over 18—no exams to take). See
below for DC mobile supply, vertical antenna, etc. Wt., 20 Ibs.

Model Y-T12L. 85 Down. ONLY . . . .............. ... .. $7995
Y-729L. 3 Ft. Vertical Antenna. 21lbs. NET.. ... . ... ... .. 6.50
Y-T14L. Mobile Mounting Bracket. 4 lbs. NET. .. ... ... .. 5.35
Y-723L. 6-12 V. Mobile Power Supply. 6 lbs. NET. ... .. .. 10.95
Y-768L. Optional Receiving Crystal (specify frequency).. 1.99
Y-719L. Optional Hand-Held Mike. 1 lb. NET.. ... ... ... 9.50

Manufactured and
sold exclusively by A L L l E D R A D I O

July, 1960

Boat-to-Boat,
Ship-to-Shore

COMPLETE
turn the

AT ——

Top Buy Citizens Band Transceiver Kit

Y-713L Now have your own private 2-way
radio system at an amazingly low cost!

33995 Consists of easy-to-assemble superre-
generative receiver and 5-watt trans-

mitter. Readily fits car, boat or desk.

Single, one-switch operation permits

talk or listen. Receiver tunes all 22

channels continuously. Built-in AC power supply.
Handsomely styled case, 7x10x8” With mike, doublet
antenna, and transmitting crystal (specify channel
—1 to 22—if you have a preference). See below for
antenna, mobile power supply, etc. Shpg. wt., 101bs.

Model Y-113L. §2 Down. ONLY .. . . .. Lo §39%

Y-728L. 3 Ft. Vertical Antenna. 2 lbs. NET.... 6.50
Y-123L. 6-12 V. Mobile Power Supply. 6 lbs, . 10.95
Y-724L . Mobile Mounting Bracket. 4 lbs. NET. 5.35

LA L B B BB RN B B B B L B N N ] ORDER *

ALLIED RADIO CORP., Dept. 72-G Now
100 N. Western Ave., Chicago 80, III.

Please ship: [0 Y-712L Transceiver. [1Y-713L Transcciver.
O Y-729L g Y-723L O Y7141 0O v-7241
O Y-769L O Y7191 & enclosed

O Send latest catolog describing Knight-Kits.

Nome

Address

City Zcne State

2000 CQR0CRBROEOISOEBBOEOESIDTOY

00 0000 GOO OO SOSETCEEOTOIIIRSOEN SO ROES

www americanradiohistorv. com

~ esecscscsecsssRReOssOOt RS



www.americanradiohistory.com
www.americanradiohistory.com

a wire-stripping notch

mae REALLY WORKS!

Cpecially Designed
(CHAN yg LOCK|

No. 728 Long-reach
Diagonal Cutter

You’'ll strip off plastic insulation quick
as a wink—clean and smoocth—with the
patented wire-stripping notch of this
CHANNELLOCK Diagonal Cutter.
And you'll like the handy long reach
.. . the precision-matched, hand honed
cutting edges, too; A versatile cutter
for electrical, radio, TV, Hi-Fi and all
other types of electronics work. Com-
fortable, blue-plastic grips. Top quality,
polished forged steel. Ask your tool
supplier for a CHANNELLOCK No.
728 Diagonal Cutter. If he's out of
them, ask him to order one for you.

\l Write for Catalog of
Complete Line of Pliers

#1718 LONG-REACH FLAT-NOSE PLIER

i
N =

#1738 LONG-REACH ROUND-NOSE PLIER

1
T
=
#7410 LONG-REACH END CUTTER

Channellock Pliers are made only by

CHAMPION DeARMENT TOOL COMPANY

Meadville, Pannsyivania

RICHARD E. KRAFYE has been elected
president of Raytheon Co., Waltham,
Mass., succeeding
Charles F. Adams
who has been named
to the newly created
position of chairman
of the board. Mr.
Krafve, is former
vice-president of the
Ford Motor Co. who
joined Raytheon in
April 1959 as group vice-president and
a director last September. A native of
Minnesota, he attended the Minnesota
College of Law and the University of
Minnesota.

During the war, Captain Krafve
served as control officer and later di-
rector of the Control division, Third
Service Command.

* * *
SYLYANIA ELECTRONIC SYSTEMS, a di-
vision of SYLVANIA ELECTRIC PROD-
UCTS INC. has announced plans for a
new Applied Research Laboratory fa-
cility and new headquarters building,
each totalling approximately 45,000
square feet, on a 55-acre site adjacent
to present division facilities in Wal-
tham, Mass. . . . UHER TAPE RECORD-
ERS has moved to larger quarters in
New York City . . . CLEVITE TRANSIS-
TOR's new $4 million plant in Waltham,
Mass. is expected to open July 1 . ..
ATLAS SOUND CORP., Brooklyn, N. Y.
has announced plans for a new factory
annex to adjoin present facilities . . .
DELCO RADIO DIVISION, GENERAL MO-
TORS, recently broke ground for a new
engineering building in Kokomo, Ind.
Featured in the ceremonies was the use
of a hand-held portable garage-door
opening device that activated a 25-ton
bulldozer . . . TALK-A-PHONE CO., Chi-
cago, is in full operation at its new
plant, specializing in the manufacture
of intercommunications systems . . .
GRANCO PRODUCTS, INC. has moved
offices and production lines to a larger
plant in Kew Gardens, Long Island,
N. Y. The new location, a 63.000 square
foot building, is expected to triple the
company'’s production capacity.
* * *

GEORGE E. ALTHOUSE has been selected
to fill the newly created position of
Customer Service
Manager at the
Heath Company,
Benton Harbor,
Mich. In his new
post, Mr. Althouse
will direct the ac-
tivities of the re-
cently consolidated
technical consult-
ants, service repair, adjustments and

www americanradiohistorv com
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service parts sections. A five-year vet-
eran with Heath, Mr. Althouse was for-
merly office manager and before that,
supervisor of sales. Before joining the
firm, he was assistant to the Postmas-
ter in Benton Harbor where he gained
much of his direct mail know-how.

Mr. Althouse is a veteran of the U.S.
Navy in World War II and attended
Michigan State University.

Moving into the post of office man-
ager vacated by Mr. Althouse is Mat-
thew R. Cutter, who joined the com-
pany in 1955.

* * *
G. BARRON MALLORY has been elected
president of P. R. Mallory Co., Inc.,
Indianapolis, Ind. . . . THEODORE LIN-
DENBERG has been named director of
engineering for the Astatic Corp., Con-
neaut, Ohio . . . J. W. RINGROSE has
been appointed chief applications en-
gineer of Semiconductors, Ltd., while
J. H. THORP has been named sales
manager of the British firm . . . AR-
THUR L. KOEHLER, appcinted manufac-
turing manager of Sorensen &£ Co.,
South Norwalk, Conn., will take charge
of all production in the company’s
plants there and in New York City . . .
WEBSTER H. WILSON has been elected
president of Hazeltine Corp., Little
Neck, N. Y. . . . GEORGE J. FEDER has
been appointed manager, Somerville
Operation Services, for the RCA Semi-
conductor and Materials Division,
Somerville, N. J. ... ROY N, SUND-
STROM has been named to the new po-
sition of senior project engineer for the
Electrical Products Division of Corning
Glass Works, Corning, N. ¥, . . . L
ROBERT ROSS has been appointed gen-
eral manager of U.S. Transistor Corp.,
Syosset, Long Island, N. Y., where he
will be in charge of sales and pro-
duction administration . . . ALBERT K.
HAWKES has becen promoted to super-
visor in electronic research at Armour
Research Foundation of the Illinois In-
stitute of Technology . . . FRANK GE-
NOCHIO has moved up to vice-president
in charge of sales at Kaar Engineering
Corp., Palo Alto, Calif. . . . ROBERT E.
DRYDEN has been appointed vice-presi-
dent, engineering at Pearce-Simpson,
Inec., Miami, Fla, . . . ANTHONY DILLON
has assumed the post of general sales
manager at Sony Corporation of Amer-
ica, New York, N. Y, . . . HOWARD B.
SALTZMAN has been elected executive
vice-president of Alpha Wire Corp.,
New York, N. Y., while Jack Kirsch-
baum and Philip Freidin have been
elected to the offices of vice-president
in charge of sales and treasurer respec-
tively . . . DR. SIDNEY J. STEIN, who
is the director of research and of
engineering for International Resistor

ELECTRONICS WORLD
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Introducing a new small-size

bi-directional Ribhon
Microphone VM-16,
Velocity Type.

MODEL VM.14

® Superlative high quality response characteristics.

® Engineered in collaboration with the Technical

Research -

Laboratory of the Japan Broadeasting Corporation (NHK).

® Outstanding resufts when wused for FM broadcasting and
high fidelity recording because of its exacting quality of

tone reproduction.

® Because of the above superior characteristics, its small
size and non reflecting satin-chrome finish, it is ideally

svited for TV broadcasting.

MODEL YM-16

SPECIFICATION

Frequency Response: 50-15,000 ¢/s+3db
Output Lavel: -80 dB (150 ohms/1,000¢/s)
Impedance: 150 ohms, 250 ohms or

600 ohms
Directiona! Chorodteristic: Bi-directionol
S/N 204dB or below (in porollel

field ot Im gouss)

Ditettional Charocteristic

MODEL DM-20 1

500 ¢fs, 1000 ¢fs e 8000 fs

SPECIFICATION
Freguenty Response: 70-10,000 ¢fs+ 5dB
Output Level: -79 d8 (150 ohms, 1,000 ¢/s)

Impedance: 50 ohms, 150 ahms, 250
ohms, 10K ohms ond 50K
ohms:

Directional Choractesistic:  Non-directianal

Directional characteristic:

MODEL DM-20

July, 1960

:
I

JJ
ﬂl

ATWA

l

Newly Developed, Economical

D
D
@®

ynami¢ Microphone
M-20

The DM-20 features a strong diecast body formed
after exhaustive acousticol research to achieve repro-
duction of full oudio range.

Introduces a new plastic diophragm free from me-
chanical distortion and physical deterioration.

An exceptional dynamic microphone for studio broad-
costing or recording, resulting in improved, clear and
lifelike tone quality.

Broadens the realism of the tone reproduction in tape
recording, well above currently used types of microphone.

Reasonable price.

AIWA co.LT1p.

Tokyo, Japan
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Co., Philadelphia, Pa.. has been elected a vice-president.
RESIDENT SCHOOL COURSES IN He will implement IRC’s new expansion plans.
LOS ANGELES AND NEW YORK CITY . & %

PETER J. GRANT has been appointed president of Sylvania
ST ART YOUR C AREER Home Electronics Corp., marketing subsidiary of Sylva-

nia Electric Products Inc., it was an-

IN ELECTRON[CS NOW nounced recently by Marion E. Pette-

grew, senior vice-president. Mr. Grant,

who has been vice-president, national

AT RCA INSTI I I TES sales since April 1959, succeeds Rob-
- e

ert L. Shaw who resigned. In his new
position, Mr. Grant will be responsible
for all marketing operations for the
division’s home electronic products,

which include television sets, radios,

Course Qualifications "E'c',‘f,‘,';e“ and stereo phonographs. Mr. Grant joined Sylvania in 1951
8w - as a sales representative for the company's lighting prod-
A ?g::;gfgg;'&ﬁyf"'c :;ggbf::f‘%‘;"yg:gg- wlth g 02y %‘{;‘ B ucts. Since his transfer in 1952 to Home Electronics, he has
or Science served as district sales manager, Eastern regional sales
- manager, manager of sales management development, man-
B Plfeg?’% E::';e'('s'” g’i{?-“’l‘g'ggrgwh‘;'s-lcs 2%_14'/‘;2!!;'55-‘ ager of {narketing §ervices, national sales manager, and
or Science vice-president of national sales.
A native of Lakewood, Ohio, he was graduated from Ohio
Radio & TV 2 yrs. High School Day 9 i ity i
(G s:r;?mg g yrs. High Schoo Day 29.0315. State University in 1948} ..
j - - ASSOCIATION OF ELECTRONIC PARTS AND EQUIPMENT
D Transistors® V-3 or equivalent Eve. 3 mos. MANUFACTURERS, INC. has announced the election of new
Eigehianic P Ersans officers. President of the Association is Irving Rossman,
Dracning (v-9) w.’{h 'Alg'egnra, Physics PRI executive vice-president of Pentron Electronics Corp. Other
of Science officers are: first vice-president, Warren Stuart, manager
Yo - a— s of field sales and sales training, Belden Mfg. Co.; second
F olor -7 or equivaten oy S mas: vice-president, Bruce Vinkemulder, assistant general sales
manager, Centralab Division, Globe-Union, Inc.; treasurer,
@ Audio-Hi Fidelity* V-3 or equivalent Eve. 3 mos Kenneth Hathaway, manager, radio and electronic distribu-
. . - tor division, Ward Leonard Electric Co.; executive secre-
H Video Tape V-3 or equivalent Eve. 3 mos. tary, Kenneth C. Prince. The new officers will serve one year.
; Named to the board of directors for a three-year term
h V- - 5 . X
' 3?.%‘.'.‘.'5‘('\,.10) e Eve. 3-18 mos were Wilfred L. Larson, president of Switcheraft, Inc.;
Robert E. Svoboda, general manager, Amphenol distributor
J Radio Telegraph 2 yrs. High School, Day 9 mos. division, Amphenol-Borg Electronics Corp.; and Richard
Qusratings iy e -t il L Crossley, president, Electro-Products Laboratories.
* * *
i PvpiSuR e JiEcrae Eleh 25 dEmiled STANDARD COIL PRODUCTS announces that construction of
its 58,000-square foot plant in Oshkosh, Wis. should be com-
P 1 h . High ; .
PRCaraiaE et €. /i Al Schoct OB pleted about August 1 ... LAMBDA ELECTRONICS CORP.
expects to complete its 76.000-square foot plant in Hunting-
M E’::‘:;:’.:‘;’Ji{s (P.ON) 1yr. High School Eve. 3 mos. ton, L. I., N. Y. late this year . . . AMPEREX ELECTRONICS
CORP., Hicksville, L. I., N. Y. has acquired a plant in the
*Courses to be added to Los Angeles Curriculum Woonsocket Industrial Park in Slatersville, R. L., for large
scale production of PADT transistors and semiconductor
RCA Institutes is one of the largest technical insti- diodes . . . ELGIN NATION?I- WATCH go- wig sgt up a ncw
tutes in the United States devoted exclusively to ;e:le;rif]z E;'l‘ld engineering plant for ELGIN MICRONICS near
electronics. Coeducational Day and Evening classes. ’ s &
Free placement service. Applications now being WILLIAM (BILL} ORR, W6SAI, has been appointed Manager
accepted of the Amateur Service Department at Eitel-McCullough,

Inc., San Carlos, California manufac-
turer of Eimac electron-power tubes,
according to O. H, Brown, Director
of Marketing. A world-traveled ama-
teur radio authority, Mr. Orr is editor
of the "Radio Handbook’ in addition
to his duties at Eimac. He also is the

The Most Trusted Name
in Electronics

‘e RADIO CORPORATION OF AMERICA

§ — = — — Send to the school nearest you =i 1 author of the “Beam Antenna Hand-
| RCA Institutes, Inc. pept. ewr.70 ) book,” “VHF Handbook.” “Quad An-
I 350 West Fourth Street  Pacific Electric Buildin 1 tennas” and other ham pubhqatnons. .

| New York 14, New York 610 S Main St LA 3 Calif He received his first amateur licence (W2HCE) in 1934 and
! ’ T T - has been licensed as W6SAI since 1938. He holds WAZ,
| Please send me your FREE catalog. | am interested in the courses circled | DXCC (265 countries) and numerous other awards. Prior
| below. | to joining Eimac, Mr. Orr and his family spent 14 months
l A B C D EF G H 1 J KL MI touring Europe and Africa, visiting 23 countries and meet-
| | ing friends contacted over the air. Amateur operations were
| Name Disae pring I conducted in such spots as Finland, Sweden, Vatican City,
| Address R I Monaco, and Andorra, in addition to the islands of St.
1 1 Pierre and Miquelon. )
I City. Zone State - ot | Born in St. Louis, Missouri, Mr. Orr attended Columbia
e e e e e e e e T T e e e e —— University, UCLA, and gained his B.S. degree from the Uni-
For Home Study Courses See Ad On Opposite Page versity of California. B0
10 ELECTRONICS WORLD
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- @ RCA INSTITUTES &.
- OFFERS YOU THE FINEST
OF HOME STUDY TRAINING

The equipment ||lustroted and text material you get

]
DepL
with each course is yours to keep. Practical work with | RCA |NST|TUTES Inc. Home Study School gy’
first | c f he beqi d the 1 A Service of Radio Corporohon of America
very tirst lesson. Courses tor the beginner an e i 350 West Fourth Street, New York 14, N. Y.
advanced student. Pay-as-you-learn. You need pay | Without obligation, send me FREE 64page CATALOG
for only one study group at a time. : on Home Study Courses. No salesman will call.
e ]
? ‘ - SEND FOR T“Is I NGME ciiiviiiiieeninireenrennaannas Age..........
Your '@' I Please print
career in i N w :
! FREE i Address ....c.iiiiiiiiaiiietanacanan o] « A « BT Arvalala
! = Gity! eyt o e a3 Zone....State ............
I
For Resident School : Korean Yets! Enter discharge date
J
courses see ad on : CANADIANS —Take advantage of these same RCA
i courses at no additional cost. No postage, no customs,
opposite page L delay. Send coupon to: ‘
! RCA VICTOR COMPANY, LTD,
- _ : 5575 Royalmount Avenve, Montreal 2, Que.
Anocther way RCA serves education through electronics ¢ To save time, paste coupon on postcard

July, 1960 n
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HOW TO SCRIBE
A “PERFECT"” CIRCLE
IN OUTER SPACE

Bell Laboratories guidance system achieves unprecedented

accuracy in steering Tiros weather satellite into orbit

Equipped with TV cameras, tape recorders, solar
cells and antennas, the world’s most advanced
weather satellite, the NASA Tiros I, had to be placed
in a precisely circular orbit at a specified altitude to
do its job well.

The “shot” was a virtual bull’s-eye. The mean
altitude was within one mile of that planned. And

Two Bell Laboratories engineers, T. J. Grieser and D. R. Hagner, look
over the second-stage section of the Air Force Thor-Able missile used
to launch the NASA Tiros weather satellite.

the deviation from this mean was less than 14 per
cent, making it the most-nearly-perfect circular orbit
ever achieved with a space vehicle by either the
United States or Russia.

The dependability and accuracy of Bell Labora-
tories’ ground-controlled Command Guidance Sys-
tem has been proven before—in the successful test
flights of the Air Force Titan intercontinental bal-
listic missile, and in last year’s Air Force Thor-Able
re-entry test shots from which the first nose-cone
recoveries were made at ICBM distance. Now, with
Tiros, the system contributes to a dramatic non-
military project. Other uses are in the offing.

This achievement in precise guidance again illus-
trates the versatility of Bell Laboratories’ research
and development capabilities—directed primarily
toward improving your Bell Telephone service.

BELL TELEPHONE LABORATORIES

World center of communications research and development

ELECTRONICS WORLD
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Do you WISH you
were EMPLOYED 1
in ELECTRONICS?

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

An F.C.C. commercial (not amateur) license is your ticket
to higher pay and more interesting employment. This license

is Federal Government evidence of your qualifications in i
electronics. Employers are eager 10 hire licensed technicians. \‘j
WHICH LICENSE FOR WHICH JOB? 8%

The THIRD CLASS radiotelephone license is of value N

g

primarily in that it qualifies you to take the sccond class il
examination. The scope of authority covered by a third class P
license is extremely limited.

The SECOND CLASS radiotelephone license qualifies  { P
you to install, maintain and operate most all radiotelephone &3
equipment except commercial broadcast station equipment. k> S

The FIRST CLASS radio telephone license qualifies you E d
to install, maintain and operate every type of radiotelephone »\
equipment (except amatcur) including all radio and tele- e
vision stations in the United States, its territories and pos- "'
sessions. This is the highest class of radiotelephone license sP‘
available.

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it docs "
this by TEACHING you electronics. Some of the
subjects covered in detail are: Basic Electricity for
Beginners. Basic Mathematics, Ohm’s and Kirchhofl's ;
Laws. Alternating Current, Frequency and Wave- 7"
length. Inductance. Capacitance. Impedance. Rcso- }‘ "
nance. Vacuum Tubes, Transistors, Basic Principles

!
of Amplification. Classes of Amplifiers, Oscillators,
Power Supplies, AM Transmitters and Receivers, FM k Jd
Transmitters and Receivers, Antennas and Trans- o

mission Lines. Meuasuring Instruments, FCC Rules
and Regulations. and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail.

N
VNS

OUR GUARANTEE o 5

If you should fail the F. C.C. exam after finishing our | 4/}
course, we guarantec to give additional training at NO ""ﬁ'i
ADDITIONAL COST. Read details in our free booklet. 4&
N7

Get

Your First Class Commercial

F.C.C. LICENSE

QUICKLY !

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham School of Electronies speciaiizes in F. C.C. license
preparation. Correspondence training is conducted from Holly-
wood, Seattle, Kansas City and Washington; also, resident DAY
and EVENING classes are held in all four cities. Either way, b
correspondence or in resident classes, we train you quickly and well.

This booklet
FREE!

This free booklet gives
details of our training
and explains what an
F.C.C. license can do
for your future.

HERE'S PROOF. ..

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

License Weeks

Richard M. Wilhoit, 2104 Santa Paula, Las Vegas, Nev.......... 1st 12
Larry R. Perrine, 7 Normandy Place, Champaign, MI............ 1st 15
Emerson F. Lawson, 111 Excelsior Ave., Union, S. C............ 1st 12
Harold W. Johnson, 5070 Hermosa Ave., Los Angeles, Catif. ...... 1st 15
Arthur W. Hardy, 66 Dresser Ave., Great Barrington, Mass. ... ... 15t 12
Ralph Frederick Beisner, 2126 Grand, Joplin, Mo. ............. ist 12
N. B. Mills, 11, 110 So. Race St., Statesville, N.C.............. 1st 12
Dean A. Darling, 403 S. Chase Ave., Columbus 4, Ohio.......... st 12
Paul D. Bernard, 408 First Ave., N.E., Watertown, $. D...... .. .. 1st 18
Geraid L. Chopp, 518 Audubon Road, Kohler, Wisc. ............. 1st 12

Grantham School of Electronics

Ny

N

‘ ) _ 1505 N. Western Ave. '
3 Hollywood Division o
= = ¥ {Phone: HO 7-7727)
: R e )
Seattle 4, Wash.
{Phone; MA 2.7227)
3123 Gillham Read
Kansas City 9, Me.

A
Hollywood 27, Calif.
408 Marion Stre.et I
ﬁ:%af/%//%///%/ff////%// 4, :
e

St v

821-19th Street, N.W.
Washingten 6,0.C. ;

{Phone: ST 3-3614)

MAIL COU 0 SCHOOL NEAREST YOU

_________________ 3
[Mail in envelope or paste on postal card) |
{ [
To: GRANTHAM SCHOOL OF ELECTRONICS :
1505 N. western 308 Marion 3123 Gillham RJ. 821 19th, NW g
Kollywood Seattle Kansas City Washington |
Gentlemen: 1
Please send me your free booklet telling how | can get my com- |
mercial F.C.C. license quickly. | understand there is no obligation I
and no salesman will call. :
|
Name___ - _ _Age. 1
Address_ i ) :
Gty . State___ :

=02 | am interested in: [0 Home Study, [] Resident Classes 05-K
DA e s n em e s o m m mm e e s e |
13

July. 1940
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gheal SPRAGUE DIFILM lbulats

are tops in their field . . . take your choice!

For maximum reliability
and performance
under toughest conditions

SPRAGUE DIFILM®
BLACK BEAUTY®

For extremely small
size and exact
original replacement

SPRAGUE DIFILM®
ORANGE DROP®

A Y
), SPRAGUE

Sprague Black Beauty
tubulars are missile-type
capacitors. Actually, they
are low cost versions of
the famous Sprague ca-
pacitors now being used
in every modern military
missile. Where positive
reliability is important,

The heart of these Sprague Difilm Capaci-
tors can’t be beat!l It’s a dual dielectric
combination of Mylar® polyester film
and special capacitor tissue—result-
ing in capacitors which are superior
to all other comparable tubulars.
Sprague’s rock-hard solid HCX®
impregnant fills voids and pin
holes in the film. Difilm ca-

Sprague Difilm “Orange
Drops" are a “must” for
your service kit where
only an exact replace-
ment will fit. They are the
perfect replacement for
dipped capacitors now
used by leading manufac-
turers in many popular

television receivers. And

when a dipped tubular is

called for, you'll find that

Orange Drops outperform all

others,safeguarding your work and
reputation for quality service.

Orange Drops are specially de-

signed for easiest possible installation,

Radial leads are crimped to assure neat

mounting parallel to printed wiring boards ...

extremely small size makes them fit handily in

tight spots. They'll beat heat and humidity because

the solid, rock-hard capacitor section, double-dipped in

bright orange epoxy resin, is well protected against

moisture. A perfect team-mate for Black Beauty.

make no mistake, use Black
Beauty Difilm Molded Capac-
itors! You get the most for the
least with Black Beauties!

pacitors have high insula-
tion resistance, low power
factor, and excellent

capacitance stability
Difilm Black Beauties are en- and retrace under

gineered to withstand the hottest temperature
temperatures to be found in TV or auto cycling!
radio sets—in the most humid climates.

Further, unlike straight polyester film tubulars,

these capacitors operate in a 105°C environment

—without derating!

Black Beauty tubulars are tough units, too—no
fragile shell to break—you con't damage them in
soldering. For your convenience, every capacitor is marked
twice . . . no need to twist capacitor around to read rating.

$10% CAPACITANCE TOLERANCE IS STANDARD AT NO EXTRA COST

Difilm Black Beauty and Difilm Orange Drops are
packaged in sturdy, reusable rigid plastic Kleer-Pak®

T—— R
- SPRAGUE
boxes. Your distributor is stocked in all the popular ( '

ratings. Crder some today. You can count on Difilm. THE MARK OF RELIABILITY
14 ELECTRONICS WORLD
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IMPORTANT: For the man who wants 1o make big money in Radio-Television!

J ONLY SPRAYBERRY TRAINING IN

R 22y

) ] 2 N iy
OFFERS YOU ALL OF THESE VITAL NEW ADVARTAGES -
TO HELP YOU EARN MORE MONEY FROM THE START!

N ew BUSINESS ||

BUILDERS |’
-~ A

TRANSISTOR

N E COURSE

LE ...literally millions of new transistor

‘ ) ﬂ radios are being used. We show you how
N EWI'RAINING :

to make money fixing them!
= T i [ ] ] [ e 6

EQUIPMENT
...the famous Sprayberry

'
b
Trainingkitshave been newly ' EWHIGH FIDELITY

engineered by our staff to ...there’s big money to be
offer you the latest in Radio- | | made installing and servicing Hi-Fi
TV Service Techniques! { units. Your Sprayberry training now
offers you this valuable and profitable
preparation!

...through these practical -
proven plans and ideaswehelp |
you make plenty of extra |
money in spare time while
training.

4

e
»

, BIG COMPLETEKITSof
PARTS & EQUIPMENT

IS

The field of Radio-Television Servicing is such a fast moving
industry that the best jobs and biggest incomes always go first
to the man with the most modern, complete and up-to-date
training. Thanks to constant revision and improvement. ..
Sprayberry Training helps you earn more from the start...
and keeps you earning more in the months and years ahead!

The new Sprayberry
Training Television
Receiver, built and
tested in 5 sections.

Now offered . . . this fine
modern oscilloscope.

You build this power-
ful two-band super.
heterodyne radico
receiver.

You build the new .\
Sprayberry tester o)
—a complete 18- e © e © & &

range Voit-Ohm-
Miltiammeter test
meter.

F R EE These two big new hooka zre yours free! Find
out what Radio-Television offers you . .. and
let ua show you how ezsily you can learn, even without

previous experience of any kind, Rush COUPON today!

July, 1960

Make no mistake! All radio-television
training is not alike. The basic purpose
behind Sprayberry Training is to prepare
you as rapidly and as surely as possible
...to make top money servicing Radio
and Television sets and equipment.
This is where the big money has been
for years . . . and will continue to be in
the years ahead.

It’s important for you to know that
for over 30 years...Sprayberry Train-
ing has been preparing ambitious men
for success in this interesting and prof-
itable kind of work. Qur school has
helped hundreds to qualify for the best
jobs. .. or to get started in profitable
businesses of their own. Today our stu-
dent rolls are the largest in our school’s
history... because the need and demand
for Radio-Television Service Techni-
cians has never been more urgent.

Just $6.00 Starts You

To encourage more men to enter Radio-
Teievisionat once... to help fill the great
need for trzined men. .. we're making it
casicr than ever before to start training.
Just $6.00 enrolls you. This liberal offer
is naturally limited. Get the facts now

ettt

e\

I MAIL COUPON-No Salesman Will Call

SPRAYBERRY ACADEMY OF RADIO-TELEVISION

DEPT. 25-N 1612 W, JARVIS AVE., CHICAGO 28, ILL. I
Please rush all information on your ALL-NEW Radio-Tele- ‘

and consider enrollment while these fa-
vorable terms are available to you.

KEEP YOUR JOB
... While learning

Under the Sprayberry Plan you train
entirely at home in spare time. You com-
bine the most modern lesson training
with fascinating and invaluable practi-
cal work with 25 big kits of parts and
equipment that we supply. You get the
equivalent of years of shop practice. .,
and you can train as fast or asslowly as
you wish. We help you make excellent
spare time money while learning. .. and
everything you receive—lessons, books,
manuals, equipment —all yours to keep!

This is the Radio-Television in- 13-
try’s most modernandup-to-the-mi..ate
training. Sprayberry is the one school
that gives you personalized attention
and takes a real interest in your pro-
gress. Remember. . . just $6 starts you!
Mail the coupon today. Let the facts
speak for themselves. Let us send you
our new catalog and sample lesson . . .
and prove the kind of opportunity that
Sprayberry training canopenup for you.

vision Training Plan. I understand this does not obligate me
i and that no saleemen will call upon me. Include New Cata-
‘ log and Sample Lesson FREE.

N AV B i s g oy s
ADDRESS ..o = - !
S Tt R
15

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

s CRED’s Extension Division offers Engineering Technicians and
Engineers a combination of courses in advanced
electronic engineering technology.
s The program is designed to meet your present and future
employment requirements and to increase your professional status

and earning power.

-this CREI College-level
Home Study Program In
- Electronics is Compa-
rable in Technological
Content to Advanced
Residence Courses!!!!!

The CREI home study program is the culmina-
tion of 33 years of working closely with leading
companies and Government agencies in the critical
field of electronics. This accredited program is de-
signed for men already employed in a technical ca-
pacity in the electronics industry.

This CREI college-level program is comparable in
technological content to advanced residence courses.
You may complete the program in 2 to 4 years, de-
pending on the amount of free time you can devote
to study, and the courses you choose.

For several years the electronics industry has suf-
fered a serious shortage of technical personnel with
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modern advanced education, and there is every indi-
cation that this shortage will increase in the years
ahead. New jobs are being created daily through the
application of electronic developments in mussiles,
space exploration, automation, instrumentation,
computers, telemetering and many other fields.
These positions must be filled by men with modern
advanced education, which fact is evidenced by the
experience of the CREI Placement Bureau, where
the demand for graduates and advanced students
far exceeds the supply. It is of interest to note that
Help Wanted ads frequently specify “CREI educa-
tion or equivalent.,”

ELECTRONICS WORLD
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CREI is recognized by
industry and government

Another reason why CREI men are respected and
cagerly sought by industry and Government agencies
alike is the accreditation and enthusiastic approval ac-
corded the CREI home study program in advanced
clectronics. We co-founded the National Council of
Technical Schools, and we were among the first three
technical institutes whose curricula were accredited by
the Engineers’ Council for Professional Development.
Further, the U.S. Office of Education lists CREI as “an
institution of higher education.”

Of equal importance, we believe, is the appreciation
expressed by industry and government for the CREI
programs. Dozens of major clectronics organizations,
ranging from industrial giants to the Government’s
Voice of America, have agreements with CREI for ¢n-
rollment of students under company sponsorship. U.S.
Navy electronic personnel in the number of 5,240 are
enrolled in CREI exicnsion programs. The DBritish
Royal Air Force, Army and Navy have approved CREL
courses under their tuition assistance plan. The follow-
ing companics comprise only a partial list of the organi-
zations which not only recommend CREI study but
actually, in many cases, pay all or part of the tuition
for employces taking CREI courses:

National Broadcasting Company
Jerrold Electronics Corporation
Pan American Airways

Radio Corporation of America
Canadian Aviation and Electronics
Federal Electric Corporation

The Martin Company

Voice of America

Canadian Broadcasting Corporation
Northwest Telephone Company
Commercial Cable, Incorporated
Canadair Limited

Columbia Broadcasting System
All America Cable and Radio
Canadian Marconi

Mackay Radio

United Air Lines

Gates Radio Company

Mohawk Airlines

Florida Power and Light Company

RESIDENCE S$SCHOOL

. in Washington, D.C., for those who can attend
classes. Day and evening classes start at regular inter-
vals. Graduates earn AAS degree in 27 months. Elec-
tronics experience is not required for admission.

QUALIFICATIONS FOR CREI ENROLLMENT
FACTS ABOUT TUITION, REGISTRATION

If you have a high school diploma or equivalent, basic elec-
tronic training and practical experience in electronics, you
meet the minimum requirements for enrollment. Tuition is
reasonable and may be paid monthly, if you wish. Veterans
qualify for this program under the Gl bill.

The Capitol

Engineering Institute

July, 1960

Over 20,500 CREI students
find home study
convenient and profitable

You can pursue the CREI program while you con-
tinue your regular full-time job. You study at home
during hours chosen by you. You are not rushed and you
have plenty of time to do your best.

The courses are prepared in easy-to-understand for-
mat, and the CREI staff of experienced instructors
guides your progress all along the way. These instruc-
tors stand ready to assist you whenever you need help.
You will find our personal assistance and guidance effi-
cient and helpful, because 33 yecars of experience in
home study teaching enables us to anticipate questions
in our lesson material.

Many CREI students have learned that they do not
have to wait until they have completed the program to
vealize significant improvement in their status and in-
come. The very fact that you are ambitious enough to
pursue this college-level program enhances your oppor-
tunities for rapid promotion. Project leaders and super-
visors recognize the value of CREI education.

How you benefit from CREI|
program of home study

CREI students are electronic engineers and techni-
cians engaged in every phase of electronics. They are in
rescarch laboratories and manufacturing plants. They
work on the design, development and production of the
laiest computers; on the latest military and civilian air-
craft; on the electronic equipment associated with the
Nation’s missiles and space exploration efforts; on com-
munications equipment of all kinds; they maintain
clectronic equipment for the air lines, the Government
and private corporations. You will find CREI students
in all 50 States and in most foreign countrics of the
free world.

To the serious-minded and ambitious CREI student
our home study program offers a series of important
benefits:

1. You gain a solid college-level cducation in advanced
electronic enginecring technology; you keep abreast
of continuous new developments in the field.

2. You can gain higher status and enjoy the increased
respect of your associates.

3. You facilitate more rapid professional advancement
with corresponding significant increases in pay.

4, You gain the personal satisfaction that comes from
working and communicating intelligently with your
technical colleagues and superiors,

WRITE FOR DETAILED 44-PAGE BOCK of curricula and
other information about CREI, entitled ‘‘Insurance for Your
Future in the New World of Electronics.”” USE POSTAGE-PAID
CARD ATTACHED, or write to Dept. 1107-G

ECPD Accredited Technical
Institute Curricula
FOUNDED 1927

3224 16th Street, N.W.
Washington 10, D.C.
Dept. 1107-G

Radio
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*"'l;"'i e Latest Information

AT TRl on the Electronic Industry
||11||||l"_u‘”.||1|!i {-’ll'l " By ELECTRONICS WORLD'S

=1 WASHINGTON EDITOR

NEW "TRANSIT" SATELLITE TO CARRY ELECTRONIC MAPPING DEVICE—A six-pound transponder
——receiver/transmitter component of SECOR (Sequential Correlation Range) that meas-—
ures distance by radio—will be placed aboard a Navy "Transit" satellite next fall

to assist the Army in obtaining more precise geodetic and mapping information. Four
portable stations, movable from one point to another on the earth's surface, will
simultaneously send to and receive radio signals from the instrument. This will be
possible because signals traveling at the speed of light can be rapidly converted
into measurements of the distance from the ground stations to the satellite. Thus,
with three stations at widely separated known points on the earth, up to 2000 miles
apart, the location of the fourth, or unknown, point can be determined by triangula-
tion computations. Considered part of "Project Betty", which has three "Minitrack
Mark II" stations on Pacific Ocean Islands taking observations on the Navy "Vanguard"
satellite since 1958, the new technique is said to be better suited than "Minitrack".

NATIONAL SPACE GOALS STRESS ELECTRONIC POTENTIALS—A 12-point space program, with
heavy emphasis on the vast possibilities of electronic systems, was outlined recently
by Senator Alexander Wiley before the Senate Aeronautical and Space Sciences Commit-
tee. In 1961, he said, we should look for not only successful manned space flights,
but the establishment of a communications-satellite system including transmission of
radio, telephone, teletypewriter, and television; weather satellites; and an adequate
national warning—tracking system with radar and sentinel satellites to provide us
with a space—guard against surprise attack. And by 1963-64, the Senator added, elec-
tronics should play a major role in lunar soft landings carrying television, seismo-
graph, and radiation detection devices to observe and analyze the surface and sub-
surface of the moon.

ULTRA-SENSITIVE RUBY MASER ELECTRONIC EAR DEVELOPED FOR ARMY—A 25-pound ruby maser
electronic ear, considered to be one of the most sensitive listening devices invented
and keen enough to pick up faint radio signals from interplanetary rockets, has been
developed for the Signal Corps by Hughes Aircraft. The maser (Microwave Amplifica—
tion by Stimulated Emission of Radiation) is expected to detect radio beeps from
space vehicles millions of miles away and enable our defense systems using long-
range, high-angle radars to detect intercontinental ballistic missiles far earlier
than they can now. In operation, a special 2-carat synthetic ruby inside the maser is
cooled to 452 degrees below zero Fahrenheit——about as cold as any object in the
universe can become. At this temperature the jewel can detect and amplify almost im—
perceptible faint radio signals.

AIR-TRAFFIC COMMUNICATIONS TO GET MORE CHANNELS—Effective this July there will be
available for air—traffic control five additional megacycles—adding 100 more chan-—
nels to the communications system. Over 300 of the changes (in the 126.825-128.825
and 132.025-135.0 mc. bands) will become operational on the 7th of this month with an
equal number to go into effect within 90 days. Due to the limitations of airborne
radios now on aircraft, not all planes will be able to utilize the extra frequencies.
This includes equipment which will not tune to frequencies above 127 mc. and where
selectivity characteristics require 100-kc. channel separation. The new plan
provides, at this time, for the accommodation of limited equipment users through a
duplication of some services and the restriction of many other services to channels
tetween 118-127 mc. with a separation of 100 kc.

ROCKET-BORNE RADIOSONDE DEVELOPED—A rocket-borne radiosonde, featuring a
transmitter and silver-zinc batteries in an 18-inch fiber glass shell, has been
designed and built at the U.S. Army Signal Research and Development Laboratory,
Fort Monmouth, N.J. Developed to probe electronically the atmosphere up to a height
of 40 miles for weather data, twice the usual ceiling for weather balloons, the
device will be extremely valuable for plotting upper atmosphere conditions. Packed
into the nose cone of a 77-pound rocket (ARCAS), the radiosonde, after release,
floats earthward on a 15-foot parachute. Wind speed and direction are spelled out
by an automatic ground tracker, called a "rawin set".
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INTRODUCING
THE

BLONDER
TONGUE

better TV producks
For Betlgr TV Fecaglion
.. UHF & VHF

Today —- nearly every American
family enjoys television’s wide
range of entertainment and edu-
cational programming. Ten years
ago this was not 80, for there were
problems that had to be overcome
in order to provide the nation
with top quality TV reception —
weak signal areas, interference,
areas geographically inaccessible
to telecasts; areas where many
receivers had to operate from a
single antenna; UHF areas with
peculiar reception problems. Ten
years ago, Blonder-Tongue de-
signed and produced its first prod-
uct, a TV booster,the mode] HA-1.
Immediately it was accepted for
the dramatic improvement it
brought to fringe area TV recep-
tion.

During the 10 year period in
which the TV art achieved the
advanced state that exists today,
Blonder-Tongue was responsible
for 22 important patents that ex-
panded the scope and improved
the quality of TV reception.
Blonder-Tongue TV signal ampli-
fiers, UHF converters, couplers,
CCTV cameras and accessories
provide better reception to more
than 3 million TV receivers in the
home, school, motels, hotels, hospi-
tals and industry. To the nation’s
TV viewers,we dedicate our 10th
Anniversary Line.

July, 1960
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IT'S
TRANSISTORIZED

to provide a new high in reliability—units can
be left in operation indefinitely without dam-
age from overheating. Practically eliminates
need for service calls.

IT'S
TRANSISTORIZED

to reduce operating costs — low power drain
makes operating costs negligible. Also has
battery plug for 22 volt DC supply.

ITS
TRANSISTORIZED

to achieve performance previously impossible
—new circuitry (pat. pend.) provides maxi-
mum gain and minimum noise, high output
capabilities with low cross modulation. Can
be used with low input signals. Insures top
performance for color and black-and-white
TV, plus coverage of the FM radio band.

IT'S
TRANSISTORIZED
BLONDER-TONGUE BT-3

0 S

transistorized
. broadband
tv/fm amplifier

More features to make the BT-3 idea) for master TV systems............ List 99.50

® Separate low band (Channels 2 to 6§ and FM) and high band (Chan-
nels 7 to 13) inputs permit the use of separate low and high band anten-
nas and insertion of attenuators, if necessary, to equalize signal levels
from both bands. Also has provision for single input for combined high
and low band signals. # Convenient Output Monitor Jack permits system
checking and adjustment without interrupting service. ® Solderless 76
ohm coax cable fittings—input and output 75 ohm. ® Gain:18—16 db
(channel 2-6); 19 db (7-13); 16— 9 db (88-108 me.). ® Maximum output:
0.7 volts max. for 1% cross modulation (total of both bands); 1.26 volts
max. for 3% cross modulation (total of both bands).

Available at parts distributors. For further information write Dept. EW-7

BRI BLONDER-TONGUE LABORATORIES, INC. 9 Alling Street, Newark 2, New Jersey
LABY] In Canada: Telequipment Mfg. Co., Ltd., London, Ont. -Export: Morhan Export Corp., N. Y. 13, N. Y.
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DON’T WASTE MONEY

on instruments you don’t need!

MODERN TEST
INSTRUMENTS

and how to use them
fast and right!

The most jmiportant factor In TV-radio or Industrial elee-
tronle scrvice is a comblete workblitg knowledge of Instru-
nients—which ones you really oughit tv have—which vhes
to use for shecitic jobs—haw to substltute one for anothrr
—and how te fullow professional Ilne-saving nrocedures
every s(ep of the way, And (hat's exacthy (he kind of prac-
tcal tralning these two Rinehart manualx hring you! 570
pages and over 360 clear pletnres pruvlde sbovesgverage
fnstrument tralning that cquips you for better, faster work
and bigher earntngs.

A COMPLETE MANUAL OF
MODERN INSTRUMENTS

A money-saving guide to every type
in common use!

This 234-page BARIC ELECTRONIC TEST INSTRU-
MENTS s a comblete working gulde to pructleally every
instrument In common use. Teaches you the advantages and
disudvantages of varlous types: ielos ¥ou get more for Your
tnustrument dollars and avoid buying those you don't really
reed: outlines instrument constructlon and operation; ex-
plains instrunent featoees and the partheular applications
for cach: tells how to ealibrate and eare for them, and how
to select the ones most sultable for Your parileular needs.
I'rice scparately $4.95.

New guide to TIME-SAVING
TEST PROCEDURES

How to troubleshoot better, faster
and more accurately!

BASIC ELECTIONIC TEST PROCEDURES Manual

brings the kind of *'hrass tac tralning dhat belps you
locute troubles In a jiffy. 7Teaches Yuvu exne(ly what in-
slrumemts (0 nxe atd exsetly how, wl
them; how to substitute ome Inst
how to develop time. and mene ing test methods all
along the line. Nubjeets Jnclude Current Cheeks: makilng
measurentends  of  ower,  Capueitance,  Inductance, Ite-
sistance, AF. IF. Pl Distortion and Modulatlon:
checking Sensitivity, RF Galo, Fldellty., AVC Volinge,
Operatlng Voltages, ete. Covers -saving visual algn-
ment teetmlaues—cven transmittel industrial elsctronic
dozens of step » hy - swep
troubleshooting  proce-
separately, s A'" ! 5'--‘5
PRACHCE on fhis complete 3 wal
[ ——
| Dept. RN-70, RINEHART & CO., INC,
Send books  Indlcuted helow for 10-dny FREE ex-
amination. In 1o days T will cltber remit price thown

test proceturcs, 316 pages, 190 how-to-do-it pictures and
dures.  I'rlec $6.50
10-DAYS FREE!
H
232 Madison Ave., New York 16, N. Y.
(Mus postage) or return Dooks posthald aml vwe you

vend library

nothing. |
I O RBasic Lleetronie TEST INSTRUMENTS. $4.05 I
2 Basie Electronic TERT PIROCEDUREK, $6.30
I O Check here for MONEY-SAVING COMBINATION I
OFFE| .. semt Doth mantals at special priee |
of only §10.00 for the two (reRulur price $11.45
.. . you save $1.451. 'ayable ot rate of $4.00 plns |
Dostage after 10 days If you declde to keep buoks
aml $3.00 o month for 2 months mmill $30.00 hasx |
heen pald. (EXTRA SAVINGS! Send $!0° with I
order and Rinehart Pays postage, (0-day return
privilene with monuy refunded.) |

City, Zone, SR, . veiviriiivirisrvarcccariseerens
O

UTSIDE 1. &, A.—%5.45 for TEST INSTRUMENTS; I
7.00 for TEST PROCEDURES: $11.00

or hoth. Cash I
nly. f0-day monecy-back guarantee.

|
|
|
|
I
| NAIME +vvavrcertrrcnansrerannssesirarorsrtssssrsars
|
|
|
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from our Readers

THE "30" SLUG
To the Editors:

I have been a subscriber to your
magazine for a good many years, but 1
confess there is still one thing that
puzzles me. At the end of every article,
the number “30" appears. Just what
does this number mean anyway ?

L. R. EpwarDs
Chicago, Illinois

The “30” symbol is a carryover from
the old days of hand telegraphy, and it
stood for the “end of transmission.”
When reporters filed their stories via
telegraphy, the symbol appeared at the
end of their stories. Hence, we use the
“30” simply to indicate “end of story.”
—Editors.

& x x

CONTACT CLEANERS
To the Editors:

The article “Know Your Electronic
Chemicals” in your February 1960 issue
is quite interesting. However, if I may,
I would like to point out a few disturb-
ing paragraphs along with some sug-
gestions.

You point out that many contact
cleaners leave a film behind that serves
to lubricate the wearing surfaces and
that this film should be conductive.
Actually this film should not be con-
ductive, and the switch contacts should
make contact of their own accord. The
film may serve as a light lubricant, but
definitely should not be conductive. If
this were so, spraying a tuner, for ex-
ample, with a chemical cleaner that
would deposit a conductive film would
prove disastrous, especially to high-
frequency circuits.

There are two other chemicals well
worth mentioning. One is xyzol and the
other is trichloroethylene. Xyzol is
highly inflammable, quickly dissolves
grease and grime, and does a superb
job. Other than that, its properties are
not known. On the other hand, tri-
chloroethylene is a fantastic cleaner,
swiftly dissolves grease and grime, and
supposedly has the reputation of polish-
ing and plating any alloy in one quick
operation. I have used both chemicals
with excellent results. I also feel that
petroleum jelly or white Vaseline is
worth mentioning as a suitable lubri-
cant for switch bearings, cams,. etc.

The acetone that you mentioned, out-
lined in Table 1 on page 52, is about the
best chemical available for cleaning
printed circuits after a soldering job,
for example. This guickly removes ex-
cess rosin and residue and leaves a
sparkling printed circuit board. I've
used this chemical for nearly iwo
decades.

The carbon tet that you mention is a

wwWWwW americanradiohistorv com

very dangerous chemical and should be
used out in the open only. I understand
that many government agencies have
outlawed carbon tet since it generates
poison gas known as phosgene, the type
used in World War I. Penetration of
carbon tet through the skin may also
prove fatal.

JoHN JORDAN

Newark, New Jersey

Concerning the use of a contact
cleaner which leaves a conductive film,
we would like to point out that the
word “conductive” merely refers to the
relative resistance which any material
has. Many oil-based lubricants present
a very high resistance, such as & or 3
ohms per square unit over a thickness
of 0.0001 inch. This would show up as
contact resistance and result in noisy
and intermittent switch operation. A
conductive lubricant may present 0.01
ohm at the same thickness. The resist-
ance of such a film covering the in-
sulating material between contacts de-
pends on the path’s length and is usual-
1y well over several thousand ohms. It i3
on these terms that we recommend the
use of chemicals as contact cleaners.

Xyzol i3 indeed a very powerful sol-
vent but, unfortunately, it attacks a
number of widely used plastics, resistor

-and capacitor markings, and it i8 also

very volatile and dengerous.—Editors.
* £ E ]
QUADRATURE FM DETECTORS
To the Editors:

I would like to bring to your atten-
tion an error in the article “Quadra-
ture FM Detectors” by Ken Bramham
in the December issue of ELECTRONICS
WoRLD. Although the narrative portion
is guite interesting and accurate, the
error actually lies in Fig. 4B.

As Mr. Bramham stated in the dis-
cussion, the voltage developed across
the LC resonant circuit associated with
the quadrature grid (G») is 90 degrees
out-of-phase (lagging) with the signal
introduced on the limiter grid (G:) pro-
vided, of course, that the freguency
driving G, is equal to the resonant fre-
quency of the quadrature grid tank. If,
however, the frequency of the input
signal increases, the gquadrature grid
circuit will change from resistive
(where inductive reactance was egual
to capacitive reactance and the re-
sistance was that inherent in the cir-
cuit) to capacitive, where there will be
a further voltage lag angle introduced
depending upon how capacitive the cir-
cuit becomes, which in turn is a func-
tion of the initial frequency increase.
Therefore, Ga voltage will lag G. volt-
age by more than 90 degrees, causing
the angle of 6BNG plate current flow

ELCCTRONICS WCRLD
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how to get
a Commercial

FCC LICENSE

We guarantee

to train you until you receive

Your FCC License

— or your money back

The Master Course in Electronics will provide you
with the mental tools of the electronics technician and
prepare you for a First Class FCC License (Commer-
cial) with a radar endorsement. When you successfully
complete the Master Course, if you fail to pass the
FCC examination, you will receive a full refund of all
tuition payments.

‘License and Good Job ... Thanks"
“‘After finishing your Master Course, I passed the FCC

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

get all three FREE!

We can train you to pass

exam for the 1st class license. I had my ticket for only
one week and I got a job atWOC-TV, AM-FM. Inci-
dentally, WOC is the oldest radio station west of the
Mississippi. I sincerely feel that if it weren’t for taking
your Master Course, I would not have received my 1st
class ticket. So I want to take this occasion to again

thank you for such a fine preparation for electronics
work.”

Francis J. McManus
Davenport, Iowa

your License Exams if
you've had any practical
experience — amateur,
military, radio servicing,
or other. Our proven
plan can help put you on
the road to success.

Accredited by the National Home Study Coundl

Cleveland Institute of Electronics

* Your FCC ticket will be
recognized by employers
as proof of your tech-
nical ability.

Cleveland Institute Training Results in Desk RN 43, 4900 Euclid Ave., Cleveland 3, Ohio l
. Please send Free Booklets prepared to help
Job Offers like These . . . me get ahead in Electronics. | hove had
' training or experience in Electronics as
RADIO OPERATORS indicated below.
ELECTRONICS & TECHNICIANS (] Military [ Breadeosting
TECHNICIANS: American Airlines — Chi- 0 Rodio-TV Servicing [] Home Experimenting
RCA has positions for cago, Detroit, St. Louis, I , Teleohone C
technicians, field engi- Cincinnati and Cleveland O Manufacturing (O Telephone Compony
neers & instructor tech- — hag openings for radio (O Amoteur Rodio O Other
nicians to install, main- operators and radio me- In what kind of work ore In whot branch of Electronics
tain, and teach military chanics. Operators must you now engaged? ore you interested?
radar, communications, have a 2nd class FCC
and fire control equip- [jcense and ability to type
ment. Company benefits. 40 wpm. Many company U Age
benefits.
Address
CLEVELAND INSTITUTE OF ELECTRONICS ! civ Zone —Stoe i |
Desk RN 43 4900 gwclid Avenue Cleveland 3, Ohio [ o -
July, 1960 23
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Citizen’s Band Radio Operators!

For improved
reception, quality

and range, use
Sarkes Tarzian
Full Wave
Silicon
Rectifiers

S5347—replaces 6BW4 or 12B8W4
S5017—replaces 0Z4

Tarzian silicon rectifiers are available to replace
aver 95% of all popular vacuum tube rectifiers

ADVANTAGES:

¢ Improved performance

e Less power draln
(batteries last longer)

¢ Cooler operation ¢ Longer life for components

s More rellabliity o Better regulation

Sarkes Tarzian’s new Full Wave Silicon Rectifiers

are ultra-high performance replacement tubes that
give you the very maximum in reception, quality and
range. Cool operation improves reliability and long
life of all components.

Ask your repairman for a Sarkes Tarzian Full Wave
Rectifier replacement, or see your nearest Sarkes
Tarzian distributor. For additional information about
Sarkes Tarzian tube replacement silicon rectifiers,

write Section 5102D.

SARKES TARZIAN, INC.

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

SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA
In Canada: 700 Weston Rd., Toronto 8 « Export: Ad Auriema, Inc., New York

www americanradiohistorv com

to be reduced and raising the average
plate voltage. If, on the other hand the
input signal frequency had decreased,
the quadrature tank would have ap-
peared inductive, the voltage on the
quadrature grid would have lagged the
limiter grid by less than 90 degrees,
and the average plate voltage on the
6BN6 would have decreased.
Referring to Fig. 4B, Mr. Bramham
has illustrated just the opposite effect
of plate current and voltage versus
fraquency deviation.
Epwarp L. JaYSON
Port Washington, New York

Thanks to Reader Jayson for point-
ing out the inconsistency. His analysis
appears to be quite correct, and Author
Bramham concurs.—Editors.

& * ®
TRANSISTORIZED FM RECEIVER
To the Editors:

In your article “Portable Transis-
torized FM Receiver,” which appeared
in your March, 1960 issue, you say that
one 2N 224 is equivalent to two 2N225's.
According. to my Lafayette catalogue,
one 2N225 is equivalent to a pair of
2N224's. Which is right?

DonNALD E. SAVAGE
Rome, New York

The Lafayette catalogue i3 right on
this one. Unfortunately, we got our
2N’s transposed in the article and in
the diagram.—Editors.

L] L] *
NEW G.E TV CIRCUIT
To the Editors:

Your article entitled “New TV D=-
signs for 1960" in the March issue of
ELECTRONIcS WORLD is very interesting
and informative. Naturally, I am grati-
fied to find General Electric is included
in your coverage, and trust you will
continue to follow our developments in
the future.

However, T am somewhat concerned
that the most important improvement
incorporated in the M5 clipper circuit
is not completely explained. I refer to
the a.g.c. function performed by the
circuit, which is the reason for the re-

VOEO DET

Fig. |
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turn to an opposite signal phase at the
detector. Referring to Fig. 2 in your
article (reproduced above as Fig. 1},
the circuit operation is as follows:

1. Positive going sync pulses from the
video amplifier are applied to the
clipper grid.

2. Grid current resulting from recti-
fication of these pulses flows through
R:, Ri, Rs, and R. to ground.

ELECTRONICS WORLD
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BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

.Training that is proved and tested
in Resident School shops and
laboratories. by a Schoo! that is
the OLDEST and LARGEST of
its kind in the world.

You learn ALL PHASES of
Television-Kadin-Electronics.
Other schools make several courses
out of the matcrial in our ONE
MASTER COURSE . and you
pay more for less training than
you get in our ¢ourse at ONE
LOW TUITION'!

MAKE MORE MONEY
in TELEVISION

RADIO~- EI.EC'I'RONICS

BETTER..

MORE COMPLETE... = a

&

LOWER COST...

You get all information
by mail ... You make
your own decision ... at
home! NO SALESMAN

WILL CALL

® -
TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacwuning, Broadcasung and
Communications, Automation, Radar. Government Missile Projects.

NATIONAL S$CHOOLS SHOP-METHOD HOME LESSONS AND INSTRUCTION MATERIAL ARE
TRAINING, with ncwly added lcssons UP-TO-DATE, PRACTICAL, INTERESTING.
and ecquipment, trains you in your Every Nanonal Schools Shop-Method
spare time at home for these unlim- lesson is made easy to understand by
ited opportunities, including many numerous illustrations and diagrams,
technical jobs leading to supcrvisory All instruction material has been de-
positions. veloped and tested in our own Resi-

YOU LEARN BY BUILDING EQUIPMENT wiTH  dent School Shops, Laboratorics and
KITS AND PARTS WE SEND YOU. Your Studios.

National Schools course includes SEND FOR INFORMATION TODAY . . . it can
thorough Practical training—YOU mean the difference between SUCCESS
LEARN BY DOING! We send you and failure for you' Send for your
complete standard equipment of pro- FREE BOOK "'Your }uturc in
fessional quality for building various Teclevision-Radio-Electronics!’ and
experimental and test units. You ad- ¥REE Sample Lesson. Do it TODAY,
vance step by step, perform more than while you are thinking about your
100 experiments, and you build a future. It doesn’t cost you anything
complete TV set from the ground up, to investigate !
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. Wc¢'ll show

YOU GET. ..

e 19 Big Kits—YOURS TO KEEP!

® Friendly. Instruction and Guidance
e Job Placement Service

e Unlimited Consultation

e Diploma—Recognized by |ndustry
e EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY

Television, including Color TV
Radio AM & FM

. Electronics for Guided Missiles

. Sound Recording and Hi-Fidelity
. FCC License

. Automation and Computers
. Radar & Micro-Waves

. Broadcasting and
Communications

WNONBWN -

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

RAE ¢ - Y NATIONAL @HEDSCHOOLS

Gl Training
WORLD-WIDE TRAINING SINCE 1905

you

how to earn extra money right from
the start. Many of our students pay
for their course—and more— while
studying. So can you'!

Y

]
MAIL NOW 10
N |

RESIDENT TRAINING AT LOS ANGELES NATIONAL SCHOOLS, Dept RH-70 I
" (s h T g, 00 FIGUEROA ST.  10S ANGELES 37, caLr.

you wish to take your training in our Residen

?Scnool ‘:'t Los Angeles, the world's TV capital, Ruch fref‘ TV-Radio"Opportunity” Book and sample. '
start NOW in our big, modern Shops, Labs and - pre lesson. No salesman will call. I
¥ Radio-TV Studios. Mere you work with latest rafl f..

Elec't_ronI;: equir;menl -|-tprn'les?i?nally':nslzll:d u"[I[ E .m‘u NAME ! ]

- finest, most complete facilities offered by 4 -, 1
a:'v stchool.thert. lvitend:v inslruc;ors. Pers:rprl NI ‘ ' NDRRESS) |
attention raduate Employment Service. Help CITY. ZONE STATE —— |

“i:b"::'l?g :g‘:“?e:f:' é::g:'ho; ::dc::;:nh;':; NATIONAL SCHOOI.S (VE(T:RT‘:: dcin!e;e:hd'oonnnm Resigent School training at Los Angeles,
= full information. L ive date of Discharge
- os Angeles 37, Caiif. Ty
[y ¥ _ ¥ ¥ §F K N _¥FK =B _N_§ N §N §N ]
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--The “Big Picture”

...informative shop talks

by AL MERRIAM

Sylvania National Service Manager

One tool pulls the
whole “works’..!

That’s the way it is with the new
Sylvania TV consoles. When you have
to pull the “works”~back cover, chassis,
control cluster or even the picture tube
—all you need is one 4” socket wrench...

p

4 to remove the five screws holding
the back cover (three less screws
than the average cover!).

=¢ All the tubes — everything is in
plain sight and easy for you to
service. If you have to take the
chassis to the shop—

one %” socket wrench takes
out the {wo screws holding the
chassis — and the tweo screws
on the control cluster bracket.
Just pull the plug-in leads for
the speaker, for HaloLight®
and for the picture tube.....

and slide off the yoke connection to
the picture tube,.and hang it on the
special hook on the chassis. Easy as
pie, the control cluster unit locks to
the chassis, and you’re on your way
—faster, easier and with no dangling
parts to lose or trip over.

The whole job takes an old duffer like me about three minutes. It may take
you a few seconds more the first time, but you’ll leave me in the dust after that!

Here’s another tip that pays. Take along some furniture polish te slick up the
cabinet—takes just a second, and the folks like those thodghtful “extras.”” And
don’t forget about the Sylvania Service Bulletins and Service Clinics! Ask
your distributor for the “Big Picture” on the next clinic session in your area,
or write me — Al Merriam, Sylvania Home Electronics Corp., Batavia, N. Y.

SYIN:

ANITA

Sussidtery of GENERAL TELEPHONE & ELECTRONICS (&)
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3. The proper negative voltage level
to apply as a.g.c. is found at the junc-
tion of R: and R.. Unfortunately, there
normally is a substantial video modula-
tion present at this point, which is un-
desirable on an a.g.c. supply.

4. The point on this string of load
resistors where the negative sync in-
formation from the detector and the
positive sync information from the
video amplifier just cancel out is the
junction of R, and R.,.

5. By the addition of C. (11 uf)
across R,; this a.c. balance point is
transferred to the junction of R: and
R.

This circuit advantage provides prac-
tically ripple-free negative d.c. voltages
for the a.g.c. line. Shorter time-con-
stant decoupling filters may be use
and thus provide faster a.g.c. control
action as needed for airplane flutter or
other rapid fading.

R. C. HANNUM
Supervisor-Technical Service
General Electric Co.
Syracuse, New York

The G-E circuit referred to is cer-
tainly quite interesting and well worth
the analysis given above.—Editors.

* * *
“WHITE ALICE" SYSTEM
To the Editors:

After reading your article on tropo-
spheric radio communication in the
March issue, we found it very interest-
ing and enlightening, but slightly mis-
leading.

We are currently stationed in Alaska
at a remote Air Force site which is
served by the “White Alice” system.
The site we are on is Tin City Air
Force Station, which was incorrectly
referred to in your article as Wales.
Wales, in reality, is a small Eskimo
village approximately five miles from
Tin. City and is not served by “White
Alice.” Your article also stated that
Wales, correctly called Tin City, is 56
miles from Russia. We are actually 48
miles from the coast of Siberia, but
only 26 miles from the Big Diomede
Island which is Russian controlled and
located west of the International Date
Line, separating Russia from the U. S.

The power fluctuations you men-
tioned are caused at this station by the
fact that “White Alice” operates on th>
same power as the site's radar. Al-
though the only two things on this
power are “White Alice” and the radar
set, the fluctuations nevertheless exist.
This power is generated by several
generators in parallel. The radar set
draws more power than “White Alice.”
When the radar transmitter high volt-
age is turned on or off, there is & tre-
mendous change in power. While the
generators are compensating for this
sudden drop, or increase, whichever the
case may be, there are slight variations
in voltage and frequency, which fre-
quently cause difficulties.

BARRY R. BOOLE
Radar Maint. Tech.
RICHARD J. EICHER
Radio Maint. Tech.
Tin City, Alaska
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The specs prove it...your best buy is ®
5 wE/ICOB

A

DYNAMIC CONDUCTANCE
B TUBE & TRANSISTOR
TV-FM SWEEP GENERATOR TESTER #666
AND MARKER #7368
KIT $69.95 WIRED $119.95

o iiiftttitirt o

CR e e e ¢ evemas v
iLI—Tn—il_v“ <3 4
: S ham )
N -y

| KIT $69.95 WIRED $109.95

Complete with steel cover & handle

c

RF SIGNAL GENERATOR #324
KIT $26.95 WIRED $39.95 |

E
: |
\ COLOR & MONOCHROME
sl 2 " % DCTOS MC LAB & TV
UNIPROBE 1 57 0SCILLOSCOPE #460
) © KIT$79.95 WIRED $129.50
KIT $29.95 b\\ @ Q 2 o pUSHPULL
WIRED $49.95 ﬂ v Oscilloscape #425:
Kit $44.95 Wired $79.95
T !\) b
e

) 4 -t

V68 ¢ °

moving from cabinet. Measure directly p-p voltage
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400,
4200. DC/RMS sine volts: 0-1.5, §, 15, 50, 150, 500,

60-225 mc on harmonic band.
4.5 xtal marker osc., xtal supplied. Ext. marker
provision. Attenuators: Marker Size, RF Fine, RF

B Tests all receiving tubes (picture tubes with in 3 fund. bands,
adapter), n-p-n and p-n-p transistors. Com-

posite indication of Gm, Gp & peak emission. Simul-

taneous selection of any one of 4 combinations of
3 plate voltages, 3 screen voltages, 3 ranges of
continuously variable grid voltage (with 5% accurate
pot.). Sensitive 200 ua meter. 10 six-positlon lever
switches: freepoint connection of each tube pin.
10 pushbuttons: rapid insert of any tube element in
leakage test circuit. Direct reading of inter-element
leakage in ohms. New gear-driven rollchart. CRA
Adapter $4.50,

Entirely electronic sweep circuit with accu-

rately-biased incCreductor for excellent line-
arity. Extremely flat RF cutput. Exceptional tuning
accuracy. Hum and leakage eliminated. S fund, sweep
ranges: 3-216 mc, Variable marker range: 2.75 mc

Coarse (4-step decade). Narrow range phasing con-
trol for accurate alignment.
£ 150 kc to 435 mc with ONE generator in 6
fund. bands and 1 harmonic band! *£1.5% freq.
accuracy. Colpitts RF osc. directly plate-modulated
by K-follower for improved mod. Variable depth of
int. mod. 0-50% by 400 cps Colpitts osc. Variable
gain ext. mod. amplifier: only 3.0 v needed for 30%
mod. Turret-mounted, slug-tuned coils for max. ac-
curacy. Fine and Coarse (3-step) RF attenuators.
RF output 100,000 uv, AF output to 10 v.
Uni-Probe — excluslve with EICO — only 1
= probe performs all functions: half-turn of probe
tip selects DC or AC-Ohms. Calibration without re-

1500 (up to 30,000 v. with HVP probe, & 250 mc with
PRF probe). Ohms: 0.2 ohms to 1000 megs. 4¥2”
meter, can’t-burp-out circuit. 7 non-skip ranges on
every function. Zero center.
(£ Features DC amplifiers! Flat from DC to 4.5 mc,
usable to 10 mc. Vert. Sens.: 25 mv/in.; mput
2 3. megs; direct-coupled & push-pull throughout.
4-step freq.-compensated attenuator up to 1000:1.
Sweep: perfectly linear 10 cps_— 100 kc (ext. cap.
for range to 1 cps). Pre-set TV V & H positions.
Auto sync. lim. & ampl. Direct or cap. coupling;
bal. or unbal. inputs; edge-lit engraved lucite screen
with dimmer control; plus many more outstanding
features.

FREE CATALOG shows you HOW TO SAVE 509, on 65 models of top quality professional test equipment. MAIL COUPON NOW!

SPAT. PEND.

= L4
- = 0 L4 -
o )
¥ Tube Tester <625
° L ol i 2V Batt
® e Kit $34.95 oY) RT124 Battery Ohms/Volt
% New Transistor NEW T}lbe & Wired $49.95 Eli‘t:nlnator . 306030 ._,55"; /
Z Portable Radio RA6 | (oo b 0 o CRT Fil. + tests 600 mil E Charger =1050 Kit $24.95
Kit $29.95 OWErI Blas Tester 612 ' series string type RiagEe Wired $29,95
2 Wired $49.95 Supply for Kit $3.95 Series/Parallel tubes Wired $38.95 red $29,
% ncl F.E.T.; less OV batt, Transistorized wired $5.95 R-C Combinatian s illuminated Extra.filtered for 1000 Ohms/Voit
Z Presligned RF. IF - Eqpt. #1020 ¢ Fast-checks Box 1149 roll-chart transistor eauipt. V-0-M =536
¥ ximrs; push-pull Kit $19.95 radio/TV tubes, Kit $13.95 Pix Tube Test 1060 Kit $38.95 Kit $12.90
b audio; 6" spkr. Wired $27.95 pilot lamps, etc. Wired $19.95 Adapter ... $4.50 Wired $47.95 Wired $14.90
&
< T= 1 EIC0 EW-T
« ~d e Ty . | 33-00 Northern Blvd. |
- JLECOLL N Y.
z VIVM Probes I LG8 I
o Kit  Wired Show me HOW TO SAVE 50% on [J Test Instruments ||
= Peak-to-Peak.$4.95 $6.95 | [J Hi-Fi_ ] Ham Gear. [] Send free Stereo HiFi |
o RF ... ... $3.75 $4.95 | Guide. (J Send FREE Short Course for Novice License. ]
i R-C Bridge & R-C-L High Voltage | Send me FREE Catalog, name of nelghborhood dealer.
" 33-00 Northern Bivd. L.1.C. 1, N.Y. Comparator 29508 Probe-1 ... $6.95
Kit $19.95 High Voltage I oName...ooeieiiiiieieniieiieeeees e v |
Add 3% in the west. © 1959 Wired $29.95 Probe-2 .... i |
Reads 0.5 ohms- f)i:’:dﬂ:::or W AGUTESS i e oo v en o e o Bdegole o Bunusiars armimse . I
500 megs, N ; e
TURN PAGE FOR MORE EICO VALUES 10 mm$d-5000 mfd, Direct ...........$2.75 $3.95 ! CIty £e 4. . i 8 noc CEOG RS Zomel . rAState Beery sonan I
power factor Low Capacity.$3.75 $5.75 b _ = e e e
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Over 2 MILLION EICO instruments in use throughout the world, Add 5% in the West,

@ Exclusive ativancet systematized engineering

@ Lastest and finest quality parts

® Exclusive “‘Beginner-Tested easy step-by-
step instructions

@ Exclusive TRIPLE quality control

@ Exclusive LIFETIME guarantee at nominal cost

IN STOCK — Compare, then take home any EICO
equipment — right "off the shelf”—{from 1500
neighborhood EICO dealers throughout the U. S.
and Canada.

HFB1 Sterea Amplifier-Preamplifier selects,
amplifies, controls any stereo source & feeds It
thru self-contained dual 14w amplifiers to a pair
of speakers. Provides 28w monophonically.
Ganged level controls, separate balance control,
independent bass and treble controls for each
channel. ldentical Williamson-type, cush-pull
EL84 power amplifiers. “Excellent’ — SATURDAY
REVIEW. “Dutstanding . . . extremely versatile.”
— ELECTRONICS WORLD. Kit $69.95. Wired
$109.95. Incl. cover.

HF85 Stereoc Preamplifier: Complete master
stereo preamplifier-control unit, self-powered.
Distortion borders on unmeasurable. Levei, bass,
& treble controls independent for each channel
or ganged tor both channefs. Inputs for phono,
tape head, mike, AM, FM, & FM.multiplex. One
each auxiliary A & B input in each channel.
“Extreme flexibility . . . a bargain.” — HI-FI
REVIEW. Kit $39.95, Wired $64.95. Incl. cover.

New HFB89 100-Watt Sterec Power Amplifier:
Dual 50W highest quality power amplifiers. 200w
peak power output. Uses superlative ultra-linear
connected output transformers for undistorted
response across the entire audio range at full
power, assuring utmost clarity on full orchestra
& organ. 60 db channel separation. IM distortion
0.5% at 100W; harmonic distortion less than 1%
from 20-20,000 cps within 1 db of 100W. Kit
$99.50. Wired $138.50.

HFBY 70-Watt Sterco Power Amplifier. Dual 35w
power amplifiers identical circuit-wise to the
superb HF89, differing only in rating of the out-
put transformers. IM distortion 1% at 70W;
harmonlc distortion less than 19% from 20-20,000
cpswithin 1 db of 70W. Kit $74.95. Wired $114.95.

HFB6 28-Watt Stereo Power Amp. Flawless repro-
duction at modest price. Kit$43.95. Wired $74.95.

28

100W Sterec Power Amplifier HFB89
70w Stereo Power Amplifier HFB7
28W Stereo Power Amplifier HF86

FM Tuner HETOO1t
AM Tuner HFT9414
FM/AM Tuner HFT92tt

FM Tuner HFTS0: Prewired, prealigned, tempera.
ture-compensated ''front end"’ is drift-free. Pre-
wired exclusive precision eye-tronic® traveling
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db auieting, full limiting
from 25 uv. IF bandwidth 260 k¢ at 6 db points.
Both cathode follower & FM-multiplex sterec
outputs, prevent obsciescence. Very low distor-
tion. "'One of the best buys in high fidelity kits."”
~— AUDIOCRAFT. Kit $39.95*. Wired $65.95*.
Cover $3.95. *Less cover, F.E.T. incl.

AM Tuner HFT94: Matches HFT 90. Selects “hi-fi'’
wide (20-9000 cps @ -3 db) or weak-station
narrow (20-5000 cps @ —3 db) bandpass. Tuned
RF stage for high selectivity & sensitivity. Pre-
cision eye-tranic® tuning. ""One of the hest
available.” —HI-FI SYSTEMS. Kit $39.95. wired
$65.95. Incl. cover & FET.

New FM/AM Tuner HFT92 combines renowned
EICO HFT90 FM Tuner with excellent AM tuning
facilities, Kit $59.95, Wired $94.95. Incl. cover
& F.ET.

New AF-4 Economy Stereo Integrated Amplifier
provides clean 4W per channel or 8W total out-

put. Kit $38.95. Wired $64.95.Incl. cover & F.E.T.

KF12 Mono Integrated Amplifier {not illus.): Com-
plete *‘front end" facilities & true hi-fi perform.
ance. 12W continuous, 25W peak. Kit $34.95,
Wired $57.95. Incl. cover.

New HFS3 J-way Speaker System Semi-Kit com-
plete with factory-built 34" veneered plywood (4
sides) cabinet. Bellows-suspension, full-inch ex-
cursion 12" weofer (22 cps res.) 8" mid-range
speaker with high internal damping cone for
smooth response, 32" cone tweeter. 2% cu. ft.
ducted-port enclosure. System Q of 14 for
smoothest frequency & best transient response.
32-14,000 cps clean. useful response. 16 ohms
impedance. HWD: 2614“, 13%", 14%". Un-
finisned birch. Kit $72.50. Wired $84.50. Walnut
or mahogany. Kit $87.50. Wired $99.50.

New HFS5 2-Way Speaker System Semi-Kit com-
Plete with factory-built 34” veneered plywood
(4 sides) cabinet. Bellows-suspension, 54" excur-
sion, 8" woofer (45 cps. res.), & 312" cone
tweeter. 114" cu. ft. ducted-port enclosure. Sys-
tem Q of 1, for smoothest freo. & best transient
resp. 45-14,000 cps clean, useful resp. 16 ochms,

www americanradiohistorv com

Stereo Integrated Amplifier AF4t%

3-Wa
2-Way

‘J Mono Hi-Fi...

the experts say
your Best Buy
is EICO

Stereo Automatic Changer/
Player 1007

Speaker System HFS3

ookshelf Speaker Systems

HFSS and HFS1

INSTITUTE OF

HICH FIDELITY

MANUTACTYRERS
INC

HWE: 247, 1214”, 10Y2”. Unfinished birch. Kit
$47.50. Wired $56.50. walnut or mahogany.
Kit $59.50. Wired $69.50.

HFS1 Bookshelf Speaker System complete with
factory-built cabinet. Jensen 8" woofer, matche
ing Jensen compression-driver exponential horn
tweeter. Smooth clean bass; crisp extended
highs. 70-12,000 cps range, 8 ohms. HWD: 23"
X 117 x 9. Kt $39.95. Wired $47.95

HFS2 Omni-Directionzl Speaker System {not illus.)
HWD: 36", 15Va”, 11%2". "Fine for stereo” —
MODERN HI-FI. Completely factory-built. Mahog-
any or walnut $139.95. Blond $144.95.

New Stereo Automatic Changer/Player: Jam-proof
4-speed, all record sizes, automatic changer
and auto/manual player. New extremely smooth,
low distortion moisture-proof stereo crystal
cartridge designed integrally with tonearm to
eliminate mid-range rescnances. Constant 412
grams stylus force is optimum to prevent groove
flutter distortion. No hum, turntable attractions,
acoustic feedback, center-hole enlargement.
Only 103" x 13”. Model 1007D: 0.7 mil dia-
mond, 3 mil sapphire dual slyli, $59.75.
1007S: 0.7 mil, 3 mil sapphire, $49.75. Incl. FET.

$Shown in optional Furniture Wood Cabinet
WET1: Unfinished Birch, $9.95; Walnut or
Mahogany, $13.95.
t4Shown in optional Furniture Wood Cabinet
WE7Y0: Unfinished Birch, $8.95; Walnut or
Mahogany, $12.50.

1 e e e e e e T i i o

EICO, 33.00 N. Blvd., L.I.C, I, N. Y. EW-7

1
Show me how to SAVE 50% on easy-to-buiid |
top-quality Hi-Fi. Send FREE catalog, Stereo Hi-Fi |
Guide plus name of neighborhood EICO dealer. =

Name
Address

Listen to the EICO Hour, WABC-FM, N.Y..95.5 MC,
Mon. to Fri. 7:15-8 P.M. Sat. 11-12 P.M. Ask
dealer about EICO’s Stereo Records Bonus.

© 1960 by EICO, 33-00 N. Blvd., L.1.C. 1, N.Y,
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Radio Aids

By FRANCIS A. GICCA

Senior Engineer, Raytheon Co.

OQUR AUTHOR is well-qualified to write
on this important smhject. His profes-
sional work i3 directly conecerned with
the devclopment of navigational and
guidanee systems. Also, he possesses a
Private Pilot’s Licensc and is personally
acquainted with the operalion and usc
of all the systems deseribed in this series
of three crticles. Finally., he has as-
sembled scveral complete navigation sys-
tems for a flying club and hes had to
service all of this equipment.

system depends greatly upon its

ability to maintain safe, scheduled
operation. Since World War II the air-
plane as a means of dependable trans-
portation has grown to the point where
most long-distance travel is done by air.
This tremendous growth of air trans-
portation is due, to a large extent, to
the development of radio aids for avia-
tion which allow modern aircraft to

July, 1960

THE success of any transportation

to
Aircraft Navigation

Part 1.

Low-Frequency Ranges & Direction Finding

Operation and use of important electronic aids that make
flying safe—with emphasis on private-plane applications.

operate under all weather conditions.
Radio today provides aviation with
communications, traffic-control and,
perhaps most important, navigation.
For, without radio navigation, it would
be impossible for airplanes to fly from
city to city and land safely under any
but the most favorable weather condi-
tions.

Recently, the United States system
of traffic-control and navigation has
been under criticism as being unable
to cope with the problems of high-den-
sity, high-speed air traffic. In many
cases, these criticisms are valid. It
must also be noted on the positive side,
however, that the United States main-
tains the most complex and eflicient
system of traflic-control and federal
radio aids to navigation in the world.

www americanradiohistorv. com

Nevertheless, the Federal Aviation
Agency is currently spending thousands
of dollars for the improvement and
safety of civil aviation. In the months
ahead, words like ADF, VOR, and ILS
will appear often in the press as the
FAA makes its recommendations for
some modernization of the airways
system.

This three-part article will explore
the operation of America’s complex
network of radio aids to aircraft navi-
gation. Radio navigation is a fascinat-
ing field and, with the current na-
tional interest in aircraft control, it is
certainly worthwhile to understand the
operation of the present navigational
systems. Aircraft navigation can be
broadly classified into two categorics.
The first concerns all long-range sys-

29
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Four-course low-frequency radio-range station showing the five antenna towers.

This four-course low-frequency radio-range station is of the loop type (as are about

| 5 ST [ R

one-third of FAA's low-frequency ranges; the balance are 5-tower Adcock types).
The long-wire antennas in the background are the two loops which are at 90 degrees
to sach other and are used to form the actual low-frequency range courses. The
antenna structure in the foreground is a marker antenna arcay. This projects a 75-
me. signal directly upward in order to provide a positive "“fix"' over the station itself.

tems which allow a pilot to fiy his plane
between two distant cities. The second
group may be termed “terminal navi-
gation” and includes all systems which
guide the pilot to his terminal airport
and allow him to perform a safe in-
strument landing.

This first article will describe the op-

3

/’:\

¢

CENTRAL TOWER-{
a'\ PLUS VOICE MODULATION
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eration of the two oldest schemes of
long-range navigation which are in
widespread use today. The second part
will describe VOR, the modern system
of long-range navigation. The final
article in this series will describe all
currently used systems for terminal
navigation of aircraft.

Nearly all long-range air travel to-
day is conducted along civil airways,
ten-mile-wide highways in the sky
which interconnect all major and minoyr
cities in the country. It is the primary
task of all long-range navigational sys-
tems to lead aircraft along these routes.
In all cases, this end result is achieved
by having the airplane follow a radio
beam oriented along the center-line of
the civil airway. However, the methods
used to create this beam and the equip-
ment needed for reception vary widcly.

Low-Frequency Radio Range

The low-frequency radio-range
scheme of airborne navigation was the
first system generally adopted in the
United States. The first station began
broadcasting in 1931 and there are
about four hundred range stations in
operation today. Because of the in-
herent simplicity of the range system
of navigation, it is still the most widely
used method of radio navigation, al-
though it has several serious limita-
tions.

Radio-range stations broadcast in the
low-frequency band of 200 to 415 kilo-
cycles. Each station transmits four
“on the beam” courses, nominally 90
degrees apart, by interlocking two fig-
ure-eight antenna radiation patterns.
These individual quadrantal courses
are identified by a 1020-cycle codc
modulation. In two diagonally oppo-
site quadrants the letter A4 is trans-
mitted in international Morse code
(-—), and in the remaining pair of
quadrants the letter N (—.) is trans-
mitted. Each quadrant slightly over-
laps the neighboring quadrants and in
the narrow wedge formed by the over-
lap the two signals are heard with
equal intensity. The dots and dashes
interlock in this narrow region to pro-
duce a continuous “on the beam” sig-
nal, or monotone. Thus, a pilot with a
simple, inexpensive low-frequency re-
ceiver can easily navigate. He will hear

4 Fig. I. Operation of the low-frequency radio-range station.

Fig. 2. Waveforms produced in ADF for various loop positions.
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a continuous tone when he is on course,
but if he drifts to either side of the
beam he will hear either the 4 or N be-
gin to predominate and must re-adjust
his heading to stay on course.

The simplest radio-range station,
shown in Fig. 1, consists of two pairs
of vertical transmitting antennas about
130 feet high set at opposite corners
of a square. The field radiation pattern
of each of these pairs is a figure-eight,
with the pattern of one pair displaced
90 degrees from the other. A trans-
mitter is switched from one pair of an-
tennas to the other to transmit the 4
on one pair and the N on the other.
These signals are overlapped in time
so that along the bisector of the two
figure-eight patterns, where the inten-
sity of the signal received from both
pairs will be equal, the continuous ‘‘on
the beam” signal is heard over a re-
gion with a width of about 3 degrees.
The on-course legs of the beam need
not be at right angles to each other. By
appropriate tuning of the antennas, the
beam may be directed at various angles
in order to lie along civil airways. The
signals transmitted by the four corner
antennas are continuous and contain no
modulation. Midway between the two
pairs of towers just described is a fifth
tower which transmits continuously a
signal differing in frequency by 1020
cycles from the transmission of the cor-
ner antennas and radiating equally in
all directions. It is the 1020-cycle beat
between the center antenna and the
four corner antennas which causes the
code modulation which is heard in the
receiver.

The central transmitter is voice-
modulated for station identification
and for transmission of weather and
traffic control information. The federal
radio-range installations shown in the
photographs on the facing page are
typical of the antenna installations
that are employed.

The chief virtue of the low-frequency
radio-range system is its simplicity
since only a low-frequency receiver is
required for navigation. However, there
are many limitations, some of them
serious. First, the low-frequency radio
band is inherently noisy and highly sus-
ceptible to static. The static during a
local thunderstorm may make it im-

The ADF receiver unit described in the accompanying text.
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Fig. 3. Functional biock diagram of a typical aircraft automatic direction finder.

possible for a pilot to aurally follow
the on-course signal when he may need
it most. Second, a pilot has no choice
in direction of flight since he can only
fly one of the four on-course radials
from the station. Furthermore, all
courses are ambiguous. That is, it is
impossible to determine in which di-
rection along an on-course radial a
pilot is flying without special maneu-
vers. Third, and most important, low-
frequency signals tend to bend under
certain atmospheric conditions creat-
ing deadly ‘‘ghost” on-course signals.
This is particularly true near mountain
areas.

Radio Direction Finding

Several direction-finding schemes
have been devised which allow a pilot
to either “home"” on a ground trans-
mitting station or determine his azi-
muthal direction from the station.
“RDF"” (Radio Direction Finding) gen-
erally refers to all types of manual
direction finders while "ADF"” (A4uto-
matic Direction Finding) refers to
direction finders which automatically
determine the direction of the trans-
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Two-band I.f. unit.

mitting station. Recently, the term
“Radio Compass’ has come to mean an
automatic direction finder, and that is
the term we will use.

Perhaps the greatest advantage of
radio direction finding as a navigation-
al aid is the fact that this system does
not require a special ground trans-
mitting station for its operation. Theo-
retically, any station on the ground
can be used for RDF orientation. In
practice, however, only standard AM
broadcasting stations, the low-frequen-
cy range stations, and special low-fre-
quency beacons are used in order to
avoid the necessity of carrying a large
number of receivers covering all fre-
quency bands.

All RDF systems require a direction-
al receiving antenna, a receiver, and a
bearing indicator. Antenna systems
used with RDF equipment vary radi-
cally in design. The latest and most
sophisticated is Lear’s *“Gonio Loop,” a
flat-wound ferrite core that is elec-
tronically, rather than mechanically,
rotated. More familiar is the circular
loop about one foot in diameter which
is manually rotated. Such a loop has a

200-415 ke. is for low-frequency ranges.

N
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Fig. 4. Simplified navigational chart showing low-frequency radio aids.

figure-eight receiving pattern perpen-
dicular to the plane of the loop. When
the plane of the loop points at the
transmitting station, signals are re-
ceived with maximum volume. When
the plane of the loop is at right angles
to the direct line to the station, signals
are received with minimum volume.
This minimum volume point, or “aural
null” is used by all direction finders for
orientation rather than the aural maxi-
mum point since the null can be deter-
mined more accurately. Note that since
the loop plane has two sides, there will
be two aural nulls, one on each side of
the loop. For this reason, the simple
manual loop is ambiguous since it is
impossible to determine whether the
station lies in front or behind the plane
of the loop. This makes it impossible
for a pilot to home on a station with-
out special orientation flying to deter-
mine whether he is flying towards or
away from the station.

The mainstay of the single-engine
lightplane flyer is a simple two-band
receiver covering the low-frequency

Ancther typical ADF receiver unit.

radio range and standard broadcast
bands and including a manually ro-
tatable loop for RDF use. With such a
receiver, the private flyer can inexpen-
sively navigate through the use of the
radio ranges and RDF, as well as main-
tain radio contact with ground traffic-
control and weather stations. Most of
this cquipment is purchased by the
small plane owner as used equipment
since simple RDF equipment is no long-
er heing manufactured.

ADF systems have almost universal-
ly replaced the simple manual loop
RDF. ADF receivers are unambiguous,
that is, they always point at the sta-
tion and do so automatically. Unlike
the manual loop, modern ADF loop an-
tennas use a small horizontal ferrite
core upon which symmetrical turns of
wire are wound. Like manual loops,
these ferrite loops also have a figure-
cight receiving pattern and are inher-
ently ambiguous. Unambiguous recep-
tion is due not to the antenna pattern,
therefore, but rather to the method in
which the loop is used in the ADF.

Direction indicator employed with ADF. P
W Rotating ferrite-loop ADF antenna.
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A typical ADF receiver, the Lear
ADF-12E, is shown on page 31. In this
ADF receiver the aural null property
of the directional ferrite loop and its
phase characteristics are used. As the
loop crosses the null point from left of
station to right of station, the output of
the loop shifts 180 degrees in phasc.
This effect is utilized in the receiver to
give “left of null, right of null” sense
to the system. A second antenna is
used in the ADF-12E receiver. This
second antenna is a long-wire, non-
directional “sense” antenna. Since it is
non-directional, its phase is constant
irrespective of the location of the trans-
mitting station and is used to provide
a fixed phase reference against which
the loop’s phase output can bz com-
pared in order to rotate the loop to a
null. When the loop is left of true null
its output leads the sense antenna out-
put by 90 degrees, and when the loop
is right of true null its output lags the
sense output by 90 degrees.

Referring to Fig. 3, the amplified
r.f. output voltage from the loop is first
phase shifted by 90 degrees in the phasc
shifter. This 90-degree shift is intro-
duced as a delay in phase. The result
is that if the loop originally led the
sense antenna by 90 degrees, it is now
in-phase with the sense antenna as a
result of being delayed in phase. Like-
wise, if the loop originally lagged the
sense antenna by 90 degrees, it now
lags the sense antenna by 180 degrees.
These waveforms are shown at (1) in
Fig. 2, which shows important wave-
forms in the ADF-12E receiver.

This phase-shifted loop signal is now
applied to a balanced modulator where
it is AM-modulated at 115 cycles which
is produced by a synchronous vibrator
from the aircraft’s d.c. supply. Before
application to the balanced modulato-,
the 113-cycle signal is first phase-
shifted by 90 degrees, waveform (2) in
Fig. 2. The balanced modulator simply
AM modulates the loop signal carrier
close to 100% at a 115-cycle rate. The
balanced modulator output waveform
is shown at (3) in Fig. 2.

After being modulated in the bal-
anced modulator, the loop signal is how
mixed with the constant-phase sense
antenna signal. The net output pro-

(Continued on page 104)
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By PAUL MITNAUL

A familiar repair headache in the front end can be
avoided, making happier technicians and customers.

S IS THE case with other parts of
the TV receiver, tuner design has
undergone gquite a few changes

since the early 30-tube sets began to
find favor with the public. From the
outset, the front end was a particularly
tricky circuit for the service technician
to work on, with replacement often
following trouble instead of repair.
What with progressive design changes
over the years, many technicians have
had difficulty keeping up with trouble-
shooting technique for the tuner, and
still avoid repairs in this portion of the
set as though it were a nest of rattle-
snakes.

One way of avoiding trouble is to
prevent it. Fortunately one of the most
frequent troubles with one of the most
popular tuner designs in use today can
be avoided in a relatively simple way.
The design in question is the cascode
circuit, which uses a twin-triode r.f.
amplifier like the 6BQ7, 6BS8, 6BZ1, or
some similar type. The problem lies in
the pattern of failure. ’

When a cascode front end acts up,
the first suspicion is that the twin-
triode needs replacement. This is gen-
erally true. Furthermore, the tube
fault is likely to be an interelectrode
short (or high leakage) since, to obtain
high gain, elements in these tubes are
quite close to each other. When short-
ing occurs, current through the tube is
considerable, and any resistors or other
components in series with the triodes
can break down or change in value. In
the tuner circuit of Fig. 1, for example,
resistors B« and R:, shown in broken-
line circles, are in danger. Replacing
them or other affected parts involves a
touchy repair.

Preventing such difficulties can be
achieved simply by fusing the tuner.
Generally neglected by the set manu-
facturer, this precautionary feature can
be added easily by the technician with-
out the need to get inside the front
end itself. A cartridge fuse in series
with the “B+" line for the entire tuner
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will generally do the job. Then, when
a tube shorts, it is only necessary to
replace the tube and the inexpensive
fuse. Further checking for component
damage—or the risk of a callback—is
virtually eliminated. This removes
much strain from the consumer-tech-
nician-manufacturer relationship, espe-
cially if the set was involved in such
difficulty in the recent past.

Choosing the right fuse is relatively
simple. To demonstrate, an RCA cas-
code tuner (type KRK 22-R) will be
used. In addition to the 6BQ7 r.f. tube
(Fig. 1), it uses a 6X8 as oscillator-
mixer. The tube manual indicates that
the 6X8 is likely to draw about 19 ma.
for both sections; and the 6BQ7, with
both plates in series, draws about 10
ma. Thus the entire tuner takes about
29 ma. from “B+.” However, actual
tuner current was metered. It varied
from a low of 18 ma. when a strong
signal was tuned in to a high of 28 ma.
with no signal input. Accordingly a
250-volt fuse rated at 14 ampere
(about 31 ma.) was chosen.

Although this seemed to allow little
margin, remember that any fuse can
carry an overload of about 10 per-cent
indefinitely. A slow-blow type will
stand up against short-term excesses.

With the particular RCA tuner, it
was simple to solder the fuse holder
directly to terminal No. 4 (“B+" at the
rear of the tuner, as shown in Fig. 2).
A similar arrangement is possible in
most cases. Where it is not convenient,
the “B+" lead for the tuner only can
be opened anywhere along its length to
accommodate the addition.

To make certain of the right fuse
value, total tuner current should al-
ways be monitored during greatest
drain (off channel) although a tube-
manual check is helpful. If it seems that
the 4s-amp. unit is too small, a g-
amp. fuse (about 62 ma.) may permit
the power rating of endangered re-
sistors to be exceeded. This can be
checked. If necessary, separate fusing
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of “B+” to the twin-triode might be
considered. As a rule, such measures
are not needed.

It has been easy to sell this addition,
at a small added charge, whenever re-
pair work is being done on a set that
could benefit from it. This has been the
author’s practice for quite some time,
and everyone is satisfied with the re-
sults.
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components (circled] that are likely
to burn up when the r.f. tube shorts.

Fig. 1. cascode circuit shows

Fig. 2. Where the fuse and fuse holder
can be added to a typical RCA cas-
code front end. Similar placement can
be worked out with most other tuners.
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Transistorized Phono Preamp

By H. F. STARKE / Applications Enginsering, Raytheon Co.

Practical design hints along with useful circuits for both
magnetic and ceramic high-fidelity phonograph pickups.

HIS article deals with the design

and construction of several practical

transistorized preamps for phono
pickups. Such preamps would be useful
under one of the following conditions:

(1) The user already has a complete
system, containing whatever compen-
sation seems appropriate for the pickup
in use, and would like to interpose a
preamp mainly for the purpose of im-
proving the signal-to-noise ratio. Be-
cause of the more favorable source im-
pedance, this is usually more readily
accomplished with the inductive type of
pickup than with the ceramic. The gen-
eral requirements for this preamplifier
are: low distortion, best signal-to-noise
ratio, and relatively low gain.

(2) The user has a flat power ampli-
fier of acceptable performance and
wishes to build a transistor preamp in-
corporating RIAA equalization to be
used with an inductive pickup. He re-
quires only that the gain be substan-
tially equal to that of its vacuum-tube
counterpart and that its signal-to-noise
ratio be considerably better.

(3) In this case, the equipment on
hand includes a ceramic pickup loaded
with the resistance value recommended
by the manufacturer. The user has pur-
chased a test record and taken a fre-
quency response curve. He is not over-
joyed with the results and wonders why
some improvement could not be effect-
ed through the use of a preamp having
somewhat better equalization.

Pickup Characteristics

The majority of modern phonograph
pickups fall into two general classifica-
tions with important differences as to
impedance and response characteris-
tics. The inductive device is character-
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ized by a voltage in series with an in-
ductance plus a small amount of
resistance. Whether the core is moved,
its reluctance varied, or the coil moved,
the response is, in general, the same
and all may be referred to as “mag-
netic.”

Like its predecessor, the crystal pick-
up, the ceramic element is a capacitive
device and since its capacitance is fair-
ly low it must be regarded as a high-
impedance source. Although the older
crystal element usually showed a ca-
pacitance not too far from 500 gauf., its
modern equivalent often has consider-
ably less than this. Information as to
the value for some specific unit is fre-
quently unavailable and the user must
either measure it himself or rely upon
the manufacturer’'s statement as to the
best “matching” resistor.

Since the voltage available from the
magnetic unit depends on the rate of
flux cutting, the device is said to be
responsive to velocity which, of course,
rises with frequency with the usual 6
db-per-octave slope. The capacitive
unit, on the other hand, depends on the
piezo-electric properties of its element,
which is insensitive to rate and re-
sponds only to pressure. Because the
latter varies directly with the ampli-
tude of the motion of the stylus, the
capacitive pickup is described as ampli-
tude responsive.

The difference between these re-
sponse types must be considered in
relation to the industry recording and
playback characteristics. The standard
(AES, RIAA, and NAB) is expressed
in terms of the correct system frequen-
¢y response when using an inductive
pickup. This is shown as “A” in Fig. 1,
using the asymptotes for clarity and

www americanradiohistorv. com

simplicity; the smooth cornerless curve
is readily synthesized by using a point
3 db from the crossover and points 1 db
from the asymptote at one-half and
twice the crossover frequency.

Curve “B” of Fig. 1 is complementa-
ry to “A” and is the velocity response
of the recording charactertistic. In
other words, it is the relative response
of an inductive pickup working into a
resistive load having a value consider-
ably higher than the reactance of the
pickup at any frequency of interest.
Curve “C” (Fig. 1) is derived from “B”
and is the amplitude response of the
recording characteristic. Again, it
should be noted that this is an open-
circuit voltage obtained only by operat-
ing into a load resistor of considerably
higher value than the reactance of the
element at any frequency in the band.
All curves have a common reference
level of 0 db at 1 ke. and *D” in Fig. 1
has been drawn through this point with
a slope of 20 db per logarithmic cycle.
The latter represents the open-circuit
output of an inductive element from a
hypothetical recording of constant level
without reference to the pre-emphasis
and de-emphasis recording standards
adopted by the industry.

Since “D" also represents the output
developed by a capacitive element
across a load approaching a short cir-
cuit (from the same constant level re-
cording), it follows that if “D" is added
to “C” the result is “B” again. In brief,
if a ceramic cartridge is operated into
a resistor giving a crossover of 60 ke.
or higher, the ceramic is said to have
“velocity response” and to require the
same equalization as an inductive
cartridge. This technique, while of
somewhat questionable value for a
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vacuum-tube system, becomes quite
useful in relation to the design of a
transistorized preamp for the ceramic
cartridge.

In the standard, the crossovers are
defined in terms of the time constants
of equivalent RC networks: 3180, 318,
and 75 microseconds. The latter works
out to 2120 cycles but since most de-
signers prefer to simplify this value to
2 ke. (an even two octaves from the
next crossover at 500 cycles), one won-
ders why the corresponding time con-
stant was not made 80 microseconds in
the first place. It is somewhat incon-
sistent to split hairs between 2120 and
2000 cycles in one sentence and allow a
+2 db tolerance in another.

Flat Amplifier for Magnetics

The amplifier shown in Fig. 2 is
flat *=0.2 db from 30 to 20,000 cps. Gain
is 26 db and at 2 volts output the total
distortion is less than 1%. If both
emitter bypasses are reduced to 20 af.,
response is down 1.1 db at 30 cps and
if the smaller bypass (0.004 uf.) is
omitted at the second stage emitter,
response is down 1.5 db at 20,000 cps.

Since this unit is intended to operate
from an inductive source with equaliza-
tion at other points in the system, its
input impedance should be considerably
higher than the source reactance at

For various practical reasons, it may
be decided to incorporate the necessary
equalization in the preamp itself. With
respect to the treble roll-off with cross-
over at 2000 cps (Fig. 1A), the designer
must choose between the following two
approaches: (1) The input impedance
(resistive) may be adjusted to equal the
reactance of the cartridge at 2000 cps
or (2) the input impedance may be
made relatively high with treble roll-off
being obtained from a simple parallel
network elsewhere in the amplifier.

The first of these requires consider-
able stabilization because the desired
impedance will change quite rapidly
with changes in operating current. Fur-
thermore, if the cartridge should be
replaced by another unit having a
different value of inductance, it may be
necessary to make extensive re-adjust-
ments of the first-stage operating point.

The amplifier shown in Fig. 3 is,
accordingly, based on the second ap-
proach. The input impedance of this
amplifier is considerably higher than
the 20,000-cps reactance of any mag-
netic pickup commonly available and
the treble roll-off is obtained by an RC
network in the collector circuit of the
first stage, as previously noted. The
double arrows indicate the break points
for the purpose of building the first
stage into the tone arm and, if this is
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Fig. I. {A} Standard playback curve using the asymptotes for clarity and simplicity
rather than the smooth cornerless curve usually shown. {B) Velocity response of the
recording characteristic and complement to curve "A". (C) Amplitude response
of the recording characteristic. (D) 20 db per logarithmic cycle response curve.

20,000 cps. If the transistors have cur-
rent gains of 100 or more, this condition
is met for cartridges up to 500 mhy. The
trend in recent years has been in the
direction of lower inductance in mag-
netic units.

Transistor noise will be less of a prob-
lem than hum pickup at the cartridge.
If the use of a magnetically shielded
pickup having rather low output is con-
templated, it may be worthwhile to use
a low-noise type transistor (2N422) in
the first stage.
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done, it should be noted that the ca-
pacitance of the output cable parallels
the .0018 uf. for roll-off. (The exact
value here will depend somewhat on
transistor characteristics because the
resistive component of the network is
paralleled by the output impedance of
the transistor, although the effect of the
latter is considerably reduced by the
series feedback in the emitter.) The
network between the first and second
stages is designed to keep d.c. out of the
volume control and to leave the treble
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crossover relatively undisturbed for
volume changes. Devices for obtaining
low boost (500 cps) and bass flattening
(50 cycles) appear in the third stage.

Gain is 30 to 35 db and with a 22-volt
supply distortion is very low for inputs
up to 100 millivolts. Response should
be within one-half db of the RIAA curve
from 30 to 15,000 cps. If it should be
found to require trimming, the follow-
ing procedure is recommended: (1) Re-
move the .0018-u4f. collector bypass in
the first stage, (2) increase the inter-
stage capacitor value from .25 af. to
10 #f., and (3) disconnect the series
RC feedback circuit in the third stage.

The amplifier should now be reason-
ably flat over the entire range and the
three crossovers with the required
slopes are readily investigated one at a
time. In place of the pickup, a small
transformer may be used with metered
and attenuated secondary voltage. If
the 20,000-cps response is down more
than 1 db (before applying the 6 db-
per-octave treble cut) it may be lifted
with a small bypass (2200 zuf.) across
the second stage series feedback re-
sistor (2700 ohms).

For the benefit of those who aren’t
happy unless the curve is within *0.2
db of the standards over the entire
range, it may be noted that the AES-
RIAA-NAB standard specifies: ‘“Toler-
ance—The maximum deviation of the
system from this characteristic shall
not exceed plus or minus 2 db.”

Since the source impedances here are
of levels resulting in the lowest avail-
able noise figures, the signal-to-noise
ratio (for thermal noise only) is 5 to
10 db better than a vacuum tube op-
erated at a point resulting in an equiv-
alent noise input resistance of 3000
ohms. In addition: (1) the transistor
has a better spectral characteristic
than the tube in the important region
below 1000 cps where the amplifier gain
rises; (2) the transistor is non-micro-
phonic; and (3) in the event that hum
is picked up at the input circuit, it is
more readily phased out with transis-
tors, later in the system, than with
tubes.

The last named point has nothing to
do with the pickup; the reduction of
hum in this element is the problem of
the manufacturer. We are referring

Fig. 2. Flat preamp for magnetic pickup.
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more particularly to the fact that the
transistor input stage has but one hum-
sensitive element, the input base, while
the tube has several hum-producing
mechanisms including: (1) stray emis-
sion from heater to cathode; (2) stray
emission from cathode to heater; (3)
thermally sensitive emission from the
cathode extremities; (4) heater-cath-
ode leakage; and (5) direct field effect.

As a consequence, the hum picked up
by the transistor base has but one
phase, with principal components at
the fundamental line frequency and its
third harmonic, while the hum appear-
ing in the vacuum-tube plate circuit is
of pseudo-polyphase waveform and it is
usually impracticable to buck out more
than one component. Furthermore, the
relative strength of the various com-
ponents can change considerably with
line voltage changes.

Equalized Preamps for Ceramics

Published material on ceramic units
usually includes a column giving the
load resistor for best match. This ap-
pears to be based on the supposition
that the amplifier has a bass boost con-
trol to supplement the choice of load
giving a 2000 cps crossover. If such a
control is not available, the over-all re-
sponse is shown in Fig. 4 which is the
result of applying the amplitude re-
sponse curve of Fig. 1C to an equiva-
lent RC network with crossovers as
indicated. However, response will be
quite flat if the bass control is available
and, as is often the case, has a cross-
over at 500 cps.

The foregoing technique is more suit-
able for vacuum tubes than for transis-
tors. Even if the capacitance of the
element is as high as 1000 usf., the
transistor input must be 80,000 ohms
which is not a particularly favorable
value as far as the noise figure is con-
cerned; in general, pickup capacitances
are considerably less than this.

In the case of the transistorized pre-
amp for the ceramic unit, the signal-to-
noise ratio will be better with the
velocity response arrangement with a
high crossover because the noise factor
of the transistor increases appreciably
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for generator impedance much in ex-
cess of 5 or 10 kilohms. With this meth-
od of operation, the signal-to-noise
ratio of a transistorized preamp will be
poorer than the tube version by ap-
proximately the noise factor of the
transistor at the predetermined gen-
erator impedance and operating point.
If this sounds alarming, we hasten to
add that this does not take into ac-
count these additional factors: (1) the
transistor has a considerable advantage
in relation to the hum problem; (2) the
transistor is non-microphonic; and (3)
the noise power spectrum of a low-
noise transistor is superior to that of
the average vacuum tube in the im-
portant range below 1000 cps. At the
higher gains required by RIAA equali-
zation at these frequencies, this factor
tends to reduce the difference in signal-
to-noise ratio due to the transistor
noise figure.

Returning to Fig. 3, it will be noted
that the alternative connection shows
the loading resistor at the element so
that the input impedance of the tran-
sistor may be made high enough to
also accommodate an inductive unit
having an inductance of 0.5 hy. or
more. As noted previously, the resistor
should not be more than 10,000 ochms
even though this will place the cross-
over for a 200 wuf. element at 80,000
cps. The operating current of the input

stage has been selected to give a low-
noise figure and it may be noted, at this
point, that this current is considerably
lower than the 1 ma. value commonly
found on data sheets for general-pur-
pose a.f. types since the latter repre-
sents a more or less standard test con-
dition rather than the best point for
low-noise operation.

Ceramic vs Magnetic

A comparison of the two basic sys-
tems as to performance and mechanica’
parameters is obviously out of place
here. Unfortunately, the recent design
trend, particularly with the advent of
stereo, has been in the direction of
poorer signal-to-noise ratios although
such degradation is more rapid for the
capacitive than for the inductive ele-
ment. This is true whether the input
system uses vacuum tubes or transis-
tors and if the use of a capacitive ele-
ment is contemplated, the electrical
parameters of the device should not be
overlooked.

As described in the comments on
pickup characteristics, the amplitude
response of the capacitive element may
be converted to the equivalent of a
velocity responsive system by loading it
with a resistor giving a crossover of
60,000 cps or higher. This technique is
gquite advantageous when applied to
transistor inputs but before such a sys-
tem is described it will be informative
to see how it affects the signal-to-noise
ratio in a typical design using tubes.

Let us assume that the cartridge has
a capacitance of 500 puf. and an open-
circuit output of 500 mv. at 1000 cps.
One method of operation is to choose a
grid leak of such a value that the input
is down 3 db at 50 cycles so that bass
flattening is not required elsewhere in
the amplifier. In this event, the com-
bination of a 6-megohm leak and the
necessity for increasing the amplifier
gain by some 12 db from 2000 cps to
the top of the band results in a signal-
to-noise ratio somewhat poorer than
the method described earlier involving
placing the input crossover at 2000 cps
and raising gain from 500 cps down.

For the 160,000-ohm leak which
would be required in the latter type of
operation, the resistor noise is 7.15 uv.

(Continued on page 118)

Fig. 4. Response obtsined when the curve of Fig. IC (amplitude response of the
recording system) is applied to RC networks having crossover frequencies shown.
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EDpITOR'S NOTE: It is often said that, for
two-way communications, systematic
madntenance programs are superior to
Rit-or-miss service procedures in twhich
the techuician goes into action only after
trouble crops up. We are seldom told why
this is 80. The author, affiliated with «
good-sized organization that specializes
in this field, gives his reasons, Ie can
cite figures and give erxamplcs to show
that both the equipment uscr and the
servicing agcncy bLenefit in many ways.

have been in use for hundreds of

years. Even the early users of Watts’
steam engine learned that a policy of
“wait until it quits” resulted in higher
over-all costs and reduced the depend-
ability and ultimate life of the engine.
Probably the best examples of modern
day maintenance programs are those of
large auto and truck fleet operators.
They have learned through experience
that operating costs are reduced and
equipment utilization is improved by
proper over-all servicing procedures.

The same is true of other equipment
used in industry, whether they be tur-
bines, bulldozers, or drill presses. Be-

|NDUSTRIAL maintenance programs

unit may be performing, it has no value
until it becomes an integral part of a
communications system which includes
other vehicles and stations. Thus, radio
maintenance must be treated on a sys-
tem basis rather than on the basis of
individual repair jobs.

Therefore, instead of a “fix it when
it quits” service policy, most firms with
important industrial operations select a
comprehensive maintenance program
which includes system engineering, ra-
dio procedures, interference reduction,
and necessary FCC measurements.

The program can be provided either
by the user’s own radio department or
by contracting with companies versed
in radio-system maintenance. Unless
the user has a large number of mobile
units concentrated in one area, it is
usually more economical to contract
for the service. One company main-
tenance man trying to cover a wide-
spread system loses so much time in
travel that his effectiveness is reduced
while costs begin to increase sharply.

=Way

serves, under flat-rate contracts, sev-
eral hundred two-way radio users, rep-
resenting a total of approximately 1000
base stations and 5000 mobile units. Al-
though our services are not billed on a
“per call” basis, we do prepare separate
job tickets which are transferred to
IBM punch cards. These are sorted
and computed to provide us with cost
accounting breakdown by area, cus-
tomer, technician, and equipment.

A recent analysis, covering some
15,000 service jobs on mobile units,
showed that only 70% of our service
costs involved repair to the equipment.
The remaining 30% included such non-
repair items as engineering problems,
noise and interference, FCC measure-
ments, and preventive-maintenance in-
spections. The complete breakdown of
our findings with respect to mobile-
unit maintenance costs is as follows:

Non-repair items 30%
Tube replacement 30%
Component replacement 8%
Vibrator replacement T%

Mobile

-
-

Repair vs. Maintenance

cause two-way radio is used in the
minute-to-minute direction of expen-
sive personnel and equipment, it is one
“too0l” where the utmost in reliability
and performance must be achieved.
Once an organization becomes geared
to the use of radio, the failure to re-
ceive an important message quickly
and accurately can have a more detri-
mental effect than if the radio had
never been installed. The value of radio
lies in its ability to handle messages
speedily and accurately. When it begins
to perform poorly, with reduced cover-
age, reduced clarity, or reduced relia-
bility, this value drops rapidly. There-
fore, the selection of a maintenance
program warrants careful study.
Two-way radio maintenance differs
from the usual mechanical mainte-
nance in one very significant respect. A
car or truck can be repaired and sent
out to do a productive job independent
of other vehicles in the fieet. This is
not true of a mobile radio unit. No
matter how well the individual radio
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By JERRY S. STOVER

Communications Engineering Co.

A successful specialist in this field not only

picks the better program, but offers evidence.

In the past it has been the practice of
some companies to justify the cost of
a radio man on the payroll by assign-
ing additional duties, such as dispatch-
ing or instrument repair. Where the
radio system is limited, this arrange-
ment may work satisfactorily but, if
many radios are involved, duty confiicts
arise which compromise efficiency of
several operations. More important,
this can cause the radio man to lose
sight of his primary mission—mainte-
nance of communication—and he be-
comes only a “repair man,” with conse-
quent decrease in system efficiency.
Also, administrative costs involving
training, travel expense, vacation and
sick relief, test equipment, and spare
parts tend to increase the cost of self-
maintenance.

Because the maintenance of com-
munication involves so much more than
mere repair, it can best be performed
under a flat-rate contract when using
outside agencies.

The company the author represents

www americanradiohistorv. com

Fuse replacement 5%
Re-tuning 5%
All others 15%

100%

It is service performed in the non-
repair category that insures that a
system maintained under a flat-rate
service policy will perform better and
more reliably than a system using a
repair-only type of service. Comparison
of the two types of service cannot be
based on assumptions, but must be
borne out by broad-based analysis of
cost and quality of service.

We recently completed a frequency
change involving nearly 3000 mobiles
and 200 base stations. This entailed a
check of all the equipment and neces-
sary maintenance to bring it up to full
factory specifications. The labor and
materials required (over and above the
change-over materials) are a good in-
dication as to the general condition
of the equipment prior to change-over.

(Continued on page 88)
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There is much activity in the hi.fi tape field today. Here is
a summary of where tape stands now and where it's going.

N 1958 and 1959 tape was the sick

man of the high-fidelity industry.

The single-groove stereo disc had
made a dramatic entrance and usurped
attention to the virtual exclusion of
tape. Besides, stereo tape was a good
deal more expensive than the stereo
disc, and the technology of reproduc-
tion via tape was undergoing several
changes at once. Thus a good deal was
to be resolved before many persons
would be willing to invest in tape ma-
chines and pre-recorded tape for high-
fidelity purposes.

Today, in contrast, tape is probably
the liveliest topic in audio. It is not
that the stereo disc has lost ground, but
that tape is emerging from the shadow
of the former. Questions as to tape
speed, equalization, type of head, num-
ber of recorded tracks, role of the tape
cartridge, ete. have either been resolved
or appear well on the way to settle-
ment. In addition, various mechanical
features that make the tape machine
simpler and more convenient to use
have become commonplace. Hence it
appears that tape is destined for a
resurgence that will lift it to a position
far more prominent than heretofore.

Tape Speed

Less than five years ago it wouldn't
have been at all difficult to find some-
one who would argue that high fidelity
was impossible at a tape speed of 7%
ips. That was the era when profession-
al studios still operated at 30 ips, and
15 ips was considered the minimum
speed for high fidelity—more so for the
home than the studio. Even within the
past two years questions have been
raised whether the best cormmercial
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pre-recorded tapes at 7% ips were as
good as their best disc counterparts.

Improvements in tapes, transports,
tape ampifiers, heads, and techniques
have made it clear that high fidelity is
attainable at lower speeds than before.
Almost all professionals have standard-
ized on 15 ips, and 7% ips is conceded
to be entirely adequate for home use.
This means that at 7% ips one can
have not only treble response virtually
flat to 15 kc., but also low distortion
and a high signal-to-noise ratio. (Too
many make the mistake of thmkmg
that extended treble response is the
only or chief criterion whether a given
tape speed is adequate.)

The once scoffed-at speed of 3% ips
has risen in esteem. Response to 15,000
cps is now feasible at this speed, ri-
valling 7% ips in this respect although
noise and distortion are not as low as
at 7% ips. Over-all, 3% ips can provide
“good fidelity,” consistent with the
quality of many moderate-price audio
systems and satisfying the require-
ments of the many listeners who do not
demand the ultimate in sound repro-
duction,

www americanradiohistorv com

A serious role has developed for the
17-ips speed. It is proving suitable not
only for speech but also for music
where “relaxed” standards of reproduc-
tion apply, for example, background
music or dance music for a party,
where the circumstances of ambient
noise and listener preoccupation with
other matters do not warrant high-
fidelity reproduction.

In sum, it appears that in home use
T1% ips is the speed for true high fidel-
ity; 3% ips for good fidelity; and 1%
ips for utilitarian purposes.

The slower speeds, coupled with
other developments that have taken
place in the past few years, offer fas-
cinating possnbllmes in the economy of
recording, that is, in the amount of pro-
gram material that can be put on a
smg]e 7-inch reel of tape. At 3% ips,
using double-play tape (2400 feet on a
7-inch reel) and 4-track mono record-
ing, 8 hours and 32 minutes can be re-
corded on one reel. At 1% ips, the
total time goes up to 17 hours and 4
minutes; one can record for 4 hours
and 16 minutes before the reels need
be reversed.

Cost of Pre-recorded Tape

Until quite recently pre-recorded
stereo tape generally cost at least
twice as much and often three times as
much as the same material on a stereo
dise. The relatively smaller scale of
pre-recorded tape production accounted
for only part of this differential. Also
a key factor was the cost of the tape it-
self, compared with the few cents
worth of vinylite that goes into a disc.
Moreover, stereo tape was recorded at
7Y% ips and was of the 2-track variety,
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meaning that the tape was recorded
only in one direction; hence, in relative
terms, a good deal of tape was needed.

With the advent of 4-track stereo re-
cording—utilizing the tape in both di-
rections—and with the achievement of
good results at 3% ips, the amount of
tape required has been cut by 75%,
substantially reducing the cost of
pre-recorded tape. In addition, tech-
niques of tape duplication have im-
proved, with resultant economies. Al-
together, it is now economic to offer
pre-recorded stereo tape—4-track, 3%
ips—at nearly the same price as stereo
discs. Even at T% ips, the difference
between tape and disc has been brought
down to the range of a dollar or two
in many or most instances.

Head & Track Arrangements

In the days of mono reproduction,
things were quite settled for a long
time as far as track arrangements for
home recording were concerned. Half-
track recording was the accepted meth-
od. As shown in Fig. 1, about 40% of
the width of the standard %4-inch tape
was recorded in one direction and, after
reel reversal, 40% in the other direc-
tion, with a safety island between
tracks to prevent crosstalk.

When stereo came along, essentially

TAPE
TRACK | ——
ISLAND

a—— TRACK 2

HALF = TRACK
MONO HEAD

100 MILS
T _I——somus

I-—-IOO MILS

NOTE:
| MIL =ONE THOUSANDTH INCH

Fig. I.

tape cost, but also of convenience. It
was necessary to rewind the tape be-
fore putting it away, instead of being
able to play it back in the opposite di-
rection (after reversing the reels of
course) as with mono half-track re-
cordings.

Four-track tapes and heads, illus-
trated in Fig. 3, solved the problem.
Tracks 1 and 3 are used in one direc-
tion, and tracks 2 and 4 in the other.
Today, virtually every tape machine
made for home use permits playing 4-
track as well as 2-track stereo tapes.
As far as pre-recorded tapes are con-
cerned, the trend is strong toward 4-
track recordings, with the 2-track ver-
sion becoming obsolete. In light of
previous comments on tape speed, the
combination for high fidelity appears
to be 4-track recordings at 7% ips.

Compared with 2-track stereo tape,

2 — TRACK
STEREQO HEAD

TAPE ;
LEFT Y
TRACK | — -
DIRECTION OF TAPE X CHANNEL __I_ — 100 MILS
(VIEWED FROM THE ISLAND S A - - T "I ——s0 muLs
BASE SIDE) TRACK 2 _c:ﬂw& N 100 MILS

GAPS

Fig. 2. With a two-track [half-track) stereo tape, this is the arrangement.

the same track arrangement was used,
except that one track was for the left
channel and the other for the right
channel. Initially, staggered heads
were employed, namely two conven-
tional mono heads, spaced about 1%4”
apart, with the gap of one spanning the
upper track and the gap of the other
spanning the lower track.

This state of things did not continue
very long. Changes came left and right
(pun intended). The in-line head, con-
sisting of two heads in the same hous-
ing, one above the other and with co-
linear gaps, displaced the staggered
head arrangement, although not with-
out difficulty. Fig. 2 represents the in-
line head. Staggered heads had the
advantages of lower cost because of the
technical difficulties of manufacturing
in-line heads, no crosstalk between
head sections, and no problem of
getting both gaps in exact azimuth
alignment. On the other hand, they
were space-consuming. Eventually the
problems associated with the in-line
head were resolved and the staggered
head arrangement became obsolete. So
did the tapes that had been recorded
with staggered heads.

Advent of the stereo disc put into
sharp focus a serious problem of stereo
tape: it was recorded only in one direc-
tion. This was a problem not merely of
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ISLANDS 2225 MILS

4-track tape has a basic disadvantage
because the narrower track produces a
lower signal-to-noise ratio in playback.
But 4-track tape also has two distinct
advantages (1) azimuth alignment be-
comes less critical as the track width
decreases. (2) the wider spacing be-
tween the sections of a 4-track head—
compare Figs. 2 and 3—results in less
crosstalk.

Most home machines use the same
head for recording as well as playback.
Therefore such machines permit 4-
track stereo recording. But the situa-
tion is less clear in machines that use
separate heads for recording and play-
back. While they all permit 4-track
playback, some of them employ 2-track
record heads. Others, however, em-
ploy 4-track record heads. On the
whole, it appears that eventually all
home machines will provide for 4-track
recording as well as 4-track playback.

TAPE
TRACKS =43 ___ o [ TRaek 1= LEFT—> |

MILS EACH
@+— TRACK 2—RIGHT

TRACK 3~RIGHT—&
«——TRACK 4~ LEFT

P
GAPS o

oo’ :

Tape head and tape-track arrangement employed for half-track mono.

The introduction of 4-track heads
has brought with it a very interesting
development, namely 4-track mono re-
cording. Referring to Fig. 3, the re-
cording sequence is tracks 1, 4, 3, and
2. Through proper switching facilities,
including the shut-off of bias-erase cur-
rent to the record and erase heads on
one channel, many or most home ma-
chines enable the operator to record
and play back twice in one direction
and twice in the other, thereby doub-
ling the playing time of a reel of tape.
Since the extra switching is relatively
simple and inexpensive, it can be ex-
pected that eventually all home ma-
chines will permit 4-track mono opera-
tion. )

Cartridge vs Open Reel

It has long been the goal of a section
of the tape industry to make it as sim-
ple to play a pre-recorded tape as a
phonograph disc. Toward this end, cer-
tain convenience features have become
commonplace, such as in-line loading
(merely dropping the tape through a
slot instead of laboriously threading it
among various guides}, footage count-
ers (to facilitate location of a desired
section of the tape), and automatic
stop mechanisms that operate when the
tape breaks and/or runs out.

However, the tape cartridge offers
the most effective way of putting tape
on a par with discs for simplicity of
operation. One merely places the car-
tridge in position, pushes a button, and
the tape machine takes over. The op-
erator does not even have to touch the
tape itself.

For quite a while, development of a
mechanically satisfactory tape car-
tridge and cartridge player appeared
problematical. But mechanical success
is now assured. Equally important, it
appears that the cost of a cartridge
player, originally rather forbidding, can
be pared down to an attractive figure.
Moreover, there has recently been an
announcement that a cartridge changer
(analogous to a record changer) is in
the process of development using ¥%-
inch tape operating at a speed of 1%
ips. Engineering samples of these units
have been heard and their performance
is quite good. As regular models are not

(Continued on page 102)
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Fig. 3. Four-track [quarter-track) stereo tape utilizes this arrangement.
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pensive instruments with labora-

tory precision to the simplest of
neon indicators. The average service
technician or experimenter needs a
unit somewhere between. The one to
be described offers an accuracy of
measurement and positiveness of test
well within the needs of most out-of-
laboratory workers.

This unit (Fig. 1) performs three
basic functions: It will measure capaci-
tance; it will measure (where leakage
is a factor) the amount of leakage
current under working conditions; and
it will give positive indication of
shorted and open capacitors. Despite
its versatility, it is not an expensive in-
strument to build. Priced new, with
careful shopping, all components would
total less than $20.00. It actually cost
the writer only $3.75 in new parts—the
rest came from the junk box.

cAPACITOR checkers vary from ex-

Circuit Analysis
The circuit is functionally divided

Dynamic

into two portions, although the ‘““Meter
and Function” switch (8;) in Fig. 2 is
common to both. The first section, a
Wheatstone bridge adapted to capaci-
tor measurement, follows the plan
shown in Fig. 3. It covers measure-
ment of capacitance by meter null from
10 puf. to 1000 xf. An internal source
of a.c. taken from the 5-volt winding of
the power transformer operates the
bridge. Each side of the bridge be-
comes a voltage divider when an a.c.
voltage is applied as indicated. There
will then be a point on potentiometer
R which will match, in opposing phase,
the voltage at the junction of one arm
of the capacitive divider against the
voltage of the other. This is the null
point, which can be calibrated on the
pot dial with various values of known
capacitors used in the position normal-
ly taken by the unknown unit. There-
after, of course, the pot dial is simply
rotated to the point at which the meter
nulls and a reading is taken of the un-
known.

Fig. I. Front-panel layout of author's version, designed for rack mounting.
1] PL2
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Capacitor Chec

By 8. E. WRIGLEY
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ker

Multiple unit checks value and leakage;
indicates open or shorted capacitors.

S. (see Fig. 2) provides the means
for introducing an external a.c. source,
such as the output of an audio gen-
erator, through J, and J=. The external
signal is to be preferred with low-value
capacitors, which present a high im-
pedance to the 60-cycle signal of the
internal voltage, passing very littl2
current. This results in a smaller
meter deflection and more difficulty in
reading the null point. Use of varying
high-frequency audio signals (say 10
to 50 kc.} results in greater meter de-
flection in the low-capacitance range
and, in addition, offers an approximate
check of a capacitor’s frequency sensi-
tivity.

Measurement of most electrolytics is
possible since the low value of applied
a.c. can only damage such units with
very low voltage ratings. Null reading
of electrolytics leaves something to be
desired because of the slow reaction of
the meter, necessitating a rocking of
the null control to gain an accurate
reading. However, since the bridge
measurement can be augmented by a
dynamic leakage test, the true condi-
tion of an electrolytic can be deter-
mined.

Accuracy of reading depends largely
on the accuracy of the standards (C:
through C. on S:). Units of 1 per-cent
tolerance were used. Both accuracy of
reading and adequacy of ranges wer?
beyond ordinary needs.

The second section of the circuit pro-
vides for measurement of leakage and
shorting. Simplified circuit functions
are shown in Fig. 4. With the function
switch in its B position, the proper op-
erational voltage is selected by R: and
applied to the capacitor under test,
which is connected between Js and J..
Here M. acts as voltmeter with a
nominal range of 0-500 volts. Actually
a lower voltage range is provided in
this metering position on section B of
switch &, which shunts resistor R: with
R, to permit readings from 0-50 volts.
Values of these two resistors, although
not particularly critical, are based on
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n7v.a.cC.

O-

R+—50,000 ohm, 20 ». wirewound pot.

Rz——1 megohm, Y5 ». res.

R+—18,000 ohm, V3 ». res.

Ry, Re—100,000 ohm, V3 w, res.

Rs—3500 ohm, 2 ». wirewound pot.

Ré—200 ohm, 10 w. res.

R+—400 ohm, V5 w. res. { Meter shunt. Value
depends on value of meter and should equal
the meter resistance )

R«—10,000 ohm, Yy w. res. (see text)

C+—100 ppuf., 100 +. capacitor * 1¢.

Cr—.01 uf., 100 v. capacitor = 17,

Cs—1 uf., 100 v. capacitor {close tolerance, sce
text)

Ci—100 pf., 25 v, elec. capacitor (see text)

Cs, Ce=—4a0/10 pf., 430 v. elec. capecitor

S+—4.pole, 4-pos. non-shorting rotary switch

{with auxiliery power switch, see text)
S:—D.p. 5-pos. non-shorting rotary switch
Se=—D.p.d.t. switch Si—S.p.s.t. switch
Ss—S.p.s.t. switch (see text)

RLr—Any sensitive plate-current-type relay, pre-
ferably over 6000 ohms, to close on approx.

1 ma. (Sigma 4F, 10,000-0hm coil or equiv.)
PL:, PLe—NE:51 neon pilot light
PLs—6.3 volt pilot light
Tsr—Power trans. 4350-0-450 v. @ 100 ma.

(min};5v. @ 1 amp.; 6.3 v. @ 1 amp.
CHr—4 hy., 50 ma. filter choke (Stancor

C-1706 or equiv.}

Mr—300 pa meter (see text)
Bridge—Copper oxide bridge rectifier (Conant

Series 160, 10 ma. or equiv.)

Vi—6X4 tube

Fig. 2. Circuit includes capacitance bridge and leakage-current metering.

a meter resistance of 400 ohms. A word
of caution here. Since 8. does not limit
the voltage available to the capacitor
under test, control R, should always bhe
set to its minimum position before S,
is closed. This switch also provides
short-circuit protection. on its 4 sec-
tion, as we shall see later.

8, after the bridge or capacitance-
measurement test, is rotated to its B
position to charge the test capacitor,
and this should cause PL, to light tem-
porarily. Good mica. ceramic, or paper
units will cause a flash. Light intensity
will decrease with good electrolytics.
Leaky capacitors will produce inter-
mittent flashing. A steady glow indi-
cates a short; complete failure to flash
signals an open unit. The basic circuit
involved is shown in Fig. 4A.

This short indication is direct as long
as the voltage applied is above the fir-
ing point of the neon lamp (about 80
volts, d.c.). However, shorting or heavy
leakage will not show up herc when
low-voltage capacitors are being put to
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the test. This creates a problem since,
if the user goes on to the next step
(reading leakage, by rotating S. to its
C position), the meter is in series with
“B+" and the shorted capacitor (Fig.
4B). Meter damage is then a definite
risk. To provide adequate warning, a
sensitive relay that will close on ap-
proximately 1 ma. is inserted in series
with the capacitor and meter move-
ment {Fig. 4C} and, in the low-voltage
position of S,, PL. is shorted out com-
pletely. Since RL. is not critical, there
are many inexpensive units available
at surplus that will serve. Closing of
the relay contacts activates PL, and
the user is warned to progress no
further on tests.

This added indicating circuit extends
protection down to the use of about 15
volts applied to the unknown capacitor.
Below this point, leakage may be read
on the meter, without fear of damage,
even with a direct short.

In the leakage test (third position,
C, of 8:) the meter measures leakage

www americanradiohistorv. com

current directly (Fig. 4B). To measure
heavy leakage on high-value, high-volt-
age units, a fifth position on section
B of range switch S: inserts a cur-
rent-halving shunt (R:, which will al-
ways be equal to the internal resistance
of the meter, although shown as 490
ohms in this case). Meter current read-
ings are doubled when this shunt is in
place.

Leakage measurement need not bo
precise for most purposes. A rule of
thumb is to allow an average of .02
microampere per microfarad per volt.
For most applications, a leakage as
high as .05 na./uf./volt is tolerable. Sen-
sitivity of this test, by the way, is pri-
marily limited by the purse of the
builder. A 500-za. meter, like the one
shown, will give adequate readings for
all but capacitors of very low value.
This range could be extended by using
a more sensitive meter and switching
in more shunts.

Position D on 8., which discharges
the component under test, is simply to
protect the user, particularly on elere-
trolytics.

Construction

Layout is non-critical, but Fig. 1 can
serve as a guide. All components other
than the power supply and high-valuc
capacitors of the bridge were pancl
mounted. The entire unit was designed
to be slipped into a test-bench panel.
but a utility box will serve ideally for
the purpose. A minimum of 8 by 5
inches of panel space will probably be
needed.

R,, the charging-voltage control, is a
20-watt, 50.000-ohm wirewound potznti-
ometer. A more inexpensive pot could
be used—but power dissipation must be
kept in mind. Moreover, use of a higher
resistance (thus lower wattage) will
slow the charging action. This is not
necessarily a drawback to the patient
user.

The power supply is straightforward.
offering 450 volts d.c. adequately fil-
tered for dynamic testing. Here acain
compromise with expense was kept in
mind. A power supply which would
reach the peak voltages required to test
extra-high-level capacitors (e.g., 1000
volts or more) was more expcensive
than the benefits it offered. 7, was
pirated from an old radio. Actually. any
transformer that provides from 250
volts and beyond will suffice, although
the higher voltage is to be preferred.

NE-51 bulbs were used as PL, and
PL:.. Any neon will suffice, but other
bulbs may require adjustment of the

(Continued on page 110)

Fig. 3. A basic capacitance bridge.
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By WALTER H. BUCHSBAUM
Industrial Consultant, ELECTRONICS WORLD

Solencids and motors are frequently used to carry
out the functions dictated by a control system.

T FIRST glance, the title may indi-
cate the treatment of a rather su-
perfluous subject. Electrical power

is obviously used in automation. How-
ever, we are not concerned here with
electricity as it is used to activate elec-
tronic sensing and control circuitry and
associated devices. Aside from the
existence of these circuits, every auto-
matic system has “muscles” that carry
out the decisions made by the rest of
the system. Electrical power is often
the necessary muscle power.

After the sensing circuits and the
electronic "brains” (or decision-making
circuits) have had their say, how are
the decisions executed ? How is the out-
put of a control system translated into
the physical force that moves, ham-
mers, bends, pulls, or otherwise shapes
a work piece? )

Many types of actuators are used to
provide the final muscle power. Hy-
draulic or pneumatic principles are
used in many of these actuators. Many
others are electrical machines—like
the electric motor. Such devices are
much older than the field of electronics
as we know it today. Yet, partly be-
cause of the needs of electronics, there
has been such development in the field
of electrical power machinery that to-
day’s motors bear as little resemblance
to their forebears as do today's auto-
mobiles to those of 1913 vintage.

There is a wide variety of motors
and solenoids in current use, and many
of them have been influenced in their
design by the electronic circuits that
regulate or control them. Although the
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electronic technician who must main-
tain industrial systems is not ordinarily
expected to work directly on the power
machinery, he must know something
about the nature and function of such
equipment and understand how it fits
into the over-all system. Often such an
understanding is essential to determine
whether a system failure is or is not
in his portion of the combination. To be
able to read prints and follow other
basic maintenance literature, he must
be able to recognize basic symbols

RAM . =] R

ARMATURE -2

_w CORE

Fig. 1. Elec.ftomagneﬁc field of acti-
vated solencid’'s core pulls in armature.

Fig. 2. A solencid may be used to en-
gage or disengage a friction clutch.
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for devices that are non-electronic.
Conversion into Motion

Practically all of the electrical ma-
chines in existence do not convert elec-
trical energy directly into a motion or
pressure, but do so by first setting up a
magnetic field and then using the mag-
netic force between two iron pieces. A
simple example is the solenoid shown
in Fig. 1. When current flows in the
coil, a magnetic field is set up in the
iron core and this attracts the T'-shaped
ram which, in turn, is put into motion.

Basically there are only two types
of motion possible with electrical ma-
chines, linear or rotary. The first is
usually obtained by solenoids and the
second—the largest application of elec-
tricity in automation—is the action of
an electric motor. In the latter, the at-
traction and repulsion between the sta-
tionary pole pieces and the rotating
member generate the rotation and the
torgue.

Solenoids

In many automation systems, sole-
noids are used to perform quick, short
strokes that do not reguire too much
force and are not part of a continuous
process. For example, a solenoid can be
used to open the latch of a door or push
a “reject” stamp against a defective
unit in an automatic inspection line.
Only rarely is one used in riveting,
making eyelets, punching, or other less
simple operations. The reason for this
lies in the basic mechanics of solenoid
action.

ELECTRONICS WORLD
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Fig. 3. This arrangement for speed
control is used with large d.c. motors.

As shown in Fig. 1, a spring keeps
the armature or moving section sepa-
rated from the main core so that the
former remains in this position until
power is applied to the coil. Funda-
mental electricity teaches us that cur-
rent through the coil builds up as a
function of time and inductance, and
this means that it takes a little time
until full current flows through the
coil. The magnetic force is strictly pro-
portional to the current flowing
through the coil, and it therefore does
not reach its peak until the current is
maximum.

Magneti¢ attraction is a function of
the square of the distance between the
two elements. This means that the
force applied to the armature is small-
est at the start and increases as the
ram moves closer to the core. In other
words, the armature starts moving
slowly and gathers force until it
smacks against the core. This feature
alone presents a mechanical problem
that limits the use of solenoids to in-
termittent-duty applications.

When the actuating switch is opened,
the energy stored in the coil must be
dissipated and, since arcing would
quickly wreck the switch contacts, arc
suppressors or dummy loads (like the
resistor shown) must be used.

Solenoids are always used together
with some mechanical linkage and, if
the linkage sticks, the solenoid will
often fail to operate, since the starting
force is usually small. In many in-
stances, a solenoid is part of some other
control mechanism, such as the clutch
shown in Fig. 2. Actually the entire
assembly of clutch, armature, and
plunger usually is a single, integrated
unit, but the action of the solenoid can
be understood better by separating
them in the drawing.

Shaft 1 rotates and, when the sole-
noid pushes the clutch surfaces to-
gether, shaft 2 is connected to shaft 1.
In this arrangement, there are two
major sources of friction, shown by the
heavy arrows in Fig. 2, which must be
overcome by the holding power of the
solenoid. When this friction becomes
too great—due to lack of lubrication,
for example—the clutch will fail, even
though the solenoid may still be in good
condition. Solenoids are often used to
control valves in hydraulic or pneu-
matic systems. The same servicing
problems apply there, and it is always
wise to make sure that solenoid failure
is not due to mechanical trouble in the
related mechanism.

Electric Motors

There is probably no home in the
U. 8. today that does not have at least
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several electric motors of one kind or
another. Because most homes use a.c.
power, these motors will tend to be of
the induction type; but in industry d.c.
motors are also used widely. There are
motors that fit into a wrist watch and
run a year from a battery the size of a
dime; and then there are motors hav-
ing over 1000-horsepower output that
require a room full of electronic gear
for starting and speed control. In be-
tween these extremes are a series of
standard motor types in wide use for
specific industrial applications. Some of
these types are not involved too fre-
quently as parts of an automation sys-
tem. Others, like the servo motor, are
particularly useful in positioning and
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other operations that are automated.

To understand the relationship to the
over-all system of any motors used, the
electronic technician should know
something about the characteristics of
the various types. He should also be
able to recognize them as they are sym-
bolically represented on the prints he
will use in tracing and troubleshooting.
The most commonly used types are
represented in Fig. 4, and Table 1,
which is coordinated with this illustra-
tion, provides information about the
units that can be helpful.

In addition to the windings shown
here, the reader should understand that
other starting, compensating, and con-

- (Continued on page 120)
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Fig. 4, Symbols for motor types that may be encountered in automated systems.

Table |, Useful information concerning the common motor types shown in Fig. 4.

TYPE & FIG. 4 STARTING SPEED OPERATING TYPICAL
REFERENCE TORQUE CONTROL FEATURES APPLICATIONS
D.c. shunt Medium Thyratren or Adjustable speed: canstant Pumps, conveyors, wire and

1Al voltage control torqus or constant power poper winding
D.c. compeund High Usually not used Speed odjustoble over small Flywheel drive, shears, punch
Bl range; high but varying torque presses, hoists
D.c.-PM field Low Power tubes or Fors, blcwers, battery-
1) transistors operated devices
Universal series d.c. Very high Thyratron, saturable  High speed; high efficiency Hoists, cranes, vehicles, hand
or o.c. reactor, series re- lools, cpplionces, general
b} sistor utility
Capaciter start a.c. Very high Soturoble reactor limited ronge of speed control Compressors, pumps, blowers
as torque drops with voltage
Capacitor running low Usually not vsed Speed varies greotly with Fans, blowers, centrifugal
(reversiblel load pumps
(F+
Squirret-coge induc- Depends on  Saturable reactor, Available in six classes of per- General-purpose industrial
tion Ipoly-phase) type used resistors formance characteristics motor used o5 main power
1G) source for heavy machinery
Repulsion-start, Very high Usually not used High starting-current surge Pumps, compressars, convey-
induction.run ors
H)
Shaded pole * Very low Usually not used Relatively insflicient, but Jow  Fans, blowers, heaters, pho-
(1]} in cost nographs
Servo High Power amplifier, Accurate control through Pasitioning systems, com-
1] saturable reactor specicl control winding puters
Synchronous low None Canstant speed depends on Clocks, timers, blowers, fans,
9] number of poles and line compressors
frequency

www americanradiohistorv com

43


www.americanradiohistory.com
www.americanradiohistory.com

.“
- <
v

/

Recent
Developments
in

Electronics

Longest Army

Closed-Circuit TV Link
The longest CCTV circuit in Army history
linked West Point and Redstone Arsenal, Ala.
for the transmission of a one-hour orientation
course in missiles. Some 17 cameras and 3
mobile TV units provided a panoramic view of
activities at the Arsenal, located some 1100
miles to the south of West Point, where about
1200 cadets watched the showing. Cooperat-
ing with the Army were RC A, whose electron-
ics gear was used, and Teleprompter Corp.,
the producer.

The ‘“Shape Recognizer”
An early experimental step toward machines
that read is demonstrated by a Bell Labora-
tories scientist. The machine displays a lighted
square, showing that it has “recognized” a
drawing of a square. The device also identifies
triangles, pentagons, hexagons, and circles.

Rotating Radio Telescope

« A time cxposure provided this dramatie illus-

tration of an 85-foot diameter radio telescope
in use at the National Radic Astronomy Ob-
servatory in Green Bank, W. Va. Tracking
celestial objects with this unit, designed and
built by Blaw-Knox Co., is simplified because
of equatorial mounting. The telescope’s axis is
parallel to the earth’s axis and it turns at a
constant rate of speed—one revolution per day
—to follow discrete radio noise sources.

Airborne TV lce Watch

A TV-equipped helicopter is being used by the
Navy as an advanced eye to help ships ply the
perilous waters of the Antarctic. The USS
“Glacier,” an icebreaker, recently charted a
course through heavy floes there, with the as-
sistance of the copter which flew ahead of the
ship. A TV camera aboard the copter trans-
mitted a picture of ice conditions back to a
monitor aboard the “Glacier” enabling the
ship to pick a path of least resistance. The
helicopter used was the Navy version of Bell’s
commercial “Ranger” series.
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Tubes Sealed by Optical Lapping

A sealing technique adapted from optical manufacturing processes, which P
substantially increases electron-tube reliability and life, was demonstrated by
Chratham Blectronics (division of Tung-Sol) and the U. S. Army Signal Supply
Agency. In the usual production, a tube’s glass-button base is sealed to the
glass bulb by means of high-temperature gas flames. This method may con-
taminate the tube's cathode and subject the elements to stress which may
result in failure or reduced life. With the new method the glass surfaces are
carefully lapped so that a tight fit occurs and a vacuum may be produced
vsithout heat. Final sealing, but at a low relative temperature, is accomplished
by induction heating. Engineer at right is studying interference rings, or
fringe patterns, at the mating surfaces of the tube bulb and button stem.
Monochromatic helium light is used to make these rings visible. The new
technique, known as polyoptic sealing, has been the subject of a preliminary
evaluation program and is based on a similar sealing process pioneered by the
French electronic company Compagnie Generale de Telegraphie Sans Fil.

Electronic Brain Pilots
Cross-Country Flight

An Air Force all-weather interceptor re-
cently flew itself non-stop across the con-
tinent from California to Florida. The
2500-mile flight, made without refueling,
was under the control of a Hughes Air-
crajt Co. electronic system (part of which
is shown at the left) which took over the
controls shortly after take-off.

Radio-Controlled

Concrete Bucket
The large 8 cubic yard concrete bucket
shown below is the first radio-controlled
unit scheduled for construction opera-
tions. The bucket is one of three similar
units being used in the construction of
Greers Ferry Dam in Arkansas. The self-
powered hydraulic units are equipped with
an automatic latch for engaging a cable-
way sling, and for manual operation. W

Swedish Integrated Speaker System
The Elektron Lund speaker system, four of which are shown
below, includes woofer, mid-range speaker, and tweeters, along
with two separate power amplifiers (one for treble, the other
for bass}, all built into a striking enclosure. The system is now
being marketed in this country. The amplifiers, whose response
complements that of the speakers, are each 10-12 watt units
employing output-transformerless circuits. v

= F
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Pix tube

POSITIVE tuning indicator on a
A television set, while not a necessity,

can be quite a convenience. Con-
sider the location of the ordinary view-
er as he adjusts for fine tuning. He is
so close to the picture itself that he
cannot observe whether the set is prop-
erly tuned. When he resumes normal
viewing position, he is likely to find
that he is overtuned (etched edges and
ringing in the picture) or undertuned
{a smeared picture with loss of detail).
One or more additional attempts at fine
tuning may be needed, backing off from
the receiver with each to check on the
picture.

The idea of using the picture tube
itself as a fine-tuning indicator is not
new, but a circuit developed by Schaub-
Lorenz and used in some European
receivers is of special interest. Its
commercial adoption here is not likely
because of the additional circuitry
required, but it might tempt the ad-
venturous experimenter. The added
circuit (Fig. 1), which is switched in
only during the fine-tuning procedure,
basically uses horizontal pulses to pro-
duce a bright, vertical bar on the pic-
ture tube (see 4 of the insert to Fig. 1)
whose width is greatest when the re-
ceiver is correctly tuned. For more
sensitive indication, a vertical pulse is
combined with the circuit in such a
way as to change the shape of the bar
into a triangle (see B).

There are two functions required
here: obtaining the basic pulses to pro-
duce the bar or triangle on the picture
tube, and providing a means for vary-

By A. V. J. MARTIN

A European circuit avoids
eye-straining, detuned TV
images after the viewer
has settled down to watch.

ing their width in accordance with the
tuning condition. The first function is
performed by feeding horizontal scan-
ning pulses (waveform 4 in Fig. 1) to
transformer 7h. The function of the
vertical pulses will be ignored for the
moment. The primary of transformer
T, is resonated at the horizontal fre-
quency, so that the waveform coupled
to diodes D, and D, (waveform B) is a

Fig. 1. Three stages make up indicator circuit. Lower right: CRT displays.

rrnow
30K
L Y

Fsk K
002 A

£100K

Eyook  Fask

iny

VIDEQ
IR

10K 3

SMEG.

45

)
2003 | (UL 1o 6RiD
OF CRY

V3
LIMITER

i o J

vz
CLIPPER

www americanradiohistorv com

sine wave and other, undesired infor-
mation is filtered out.

The diodes and their associated net-
work act as a full-wave rectifier. Ac-
cordingly the output from this frequen-
cy-doubling circuit is a signal at twice
the horizontal frequency that has been
peaked {(waveform C), This signal,
when the fine-tuning circuit is turned
on, goes through the switch to the grid
of the clipper V. The latter removes
the rounded portions of the peaked
pulses, producing a triangular output,
as shown in waveform D. These pulses,
in turn, next have their tips cut off
by limiter Vs, whose output is then a
train of positive-going pulses, essential-
ly rectangular (waveform E), that are
fed to the picture-tube grid.

The phase of these square waves is
such that every other one falls at about
the center of each line of scan, produc-
ing brightness in the middle of the
raster. Alternate pulses occur during
retrace time and are suppressed by a
retrace-blanking network in a portion
of the receiver not shown. Note that
the width of the rectangular pulses
{(waveform E) is essentially the width
of the triangular pulses (waveform D)
at their base. This latter width is de-
termined by the point at which clipper
V2 cuts off the peaked waveform fed
to it. The clipping point, in turn, may
be adjusted by manipulating the bias
for this tube. To make this bias depend-
ent on the condition of fine tuning, the
circuit associated with V. and D, is
added.

V, is an extra i.f. amplifier added
strictly for the indicating circuit. The
coil at its plate is adjusted so that
maximum output from this stage oc-
curs when the fine-tuning control is
correctly adjusted. This output is recti-
fied by diode D, and filtered to provide
a d.c. bias at the grid of clipper V.,
where the peaked pulses are also intro-
duced. Thus, when the fine tuning is
correct, the clipper is biased so that it
cuts off only a small portion of wave-
form C, producing an output of tri-
angles that are very wide at their base.
The rectangular pulses, then, are also
widest under this condition, and the
vertical bar on the picture tube will
also be at its widest. As fine tuning
strays from the optimum condition, V)
and D re-bias the clipper so that it
passes a smaller portion of the peaked
pulses fed to it, producing triangles of
shorter duration (narrower at their
base). This decreases the width of the
square pulses and narrows width of the
vertical bar seen on the screen.

While the vertical bar gives a good
impression of tuning accuracy, this is
improved by a simple circuit addition
that converts the visible display into a
triangle, whose variation in height
gives a very sharp indication. Vertical
scanning pulses (waveform F) are also
fed to the grid of the clipper along with
the output of the peaked doubler, as
shown, through a simple network. This

(Continued on page 94)
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By ED BUKSTEIN
Northwestern TV & Electronic Inst.

For speed and automation, storing information

is important. Magnetic tapes and drums are used.

lators such as the ordinary adding

machine, the electronic computer
has two important advantages: high
speed and automatic operation. Both
of these advantages result from the use
of memory or storage devices. The
numbers to be used in calculation and
the instructions which specify the
types of operations to be performed
(addition, subtraction, etc.) are stored
in the memory device before the calcu-
lation begins. The computer then ex-
tracts this information as it is needed
during the course of the computation.
As a result, the computer is able to
perform a lengthy series of calculations
without the intervention of a human
operator.

In this sense, the computer is auto-
matic. By contrast, the operator of an
office-type adding machine must punch-
in new information (through the key-
board) before each individual step of
the calculation. Since the machine is
“idle” during the time the operator is
entering new information into the key-
board, the calculation progresses at a
relatively slow rate. A full day’s work
might therefore be required to com-
plete a calculation which an electron-
ic computer could perform in a matter
of seconds.

The memory section of a computer
is also used to store partial answers,
obtained in early steps of a calculation,
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AS COMPARED to mechanical calcu-
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which may be required in a later step.
Final answers are also stored in the
memory and, at some convenient time,
can be transferred to a print-out de-
vice, such as an electric typewriter.
Many computers are so designed that
the print-out function can be per-
formed while the computer is simul-
taneously working on another problem.

Magnetic Tape Storage

The magnetic tape recorders used for
data storage in digital computers differ
in physical detail, but not in basic prin-
ciple, from those used for audio record-
ing. This basic principle is illustrated
in Fig. 1. As shown, the tape consists
of a plastic base coated with a thin
layer of magnetic oxide. This tane is
moved through the machine by a mo-
tor-driven transport mechanism. The
path of the tape is such that the mag-
netic coating passes adjacent to the
air gap in the write head (Fig. 1A).

If a pulse of current is passed
through the coil of the write head,
magnetic lines of force will be es-
tablished in the core. These lines of
force bridge the air gap by flowing
through the magnetic coating of the
tape. The section of tape under the air
gap therefore becomes magnetized as
a consequence of the current flow
through the write coil.

Playback, known as reading in com-
puter terminology, is accomplished by
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moving the tape adjacent to the air
gap of a read head (Fig. 1B). As the
magnetized tape passes the gap, a
magnetic field is established in the
core and the lines of force cut across
the coil. The voltage induced in the
coil constitutes the output.

In computer practice, the same head
is used for both writing and reading.
This is permissible because the two
operations do not occur simultaneously.
Information is recorded in a number of
parallel tracks across the width of the
tape and a separate head is provided
for each track. Binary-coded decimal,
excess-3 code, and 7-bit code are fre-
quently used for storing data on mag-
netized tape (see “Numbers Systems
and Codes,” ELECTRONICS WorLD, No-
vember 1959) .

Recording is interrupted at periodic
intervals so that the information is
recorded in blocks. Typically, each
block of information occupies about an
inch of tape length, and the blocks are
separated by about a quarter inch of
blank tape. Such grouping of the re-
corded material is an aid in locating
and selecting desired data for read-out.
Counting circuits that respond to the
passing blocks of information activate
the reading circuits when the desired
block passes under the reading heads.

In audio recording, the degree of
magnetization of the tape is an impor-
tant factor and varies with the audio
signal being recorded. In computer
applications, however, the direction of
magnetization is the important factor
and the degree of magnetization con-
veys no intelligence. For improved sig-
nal-to-noise ratio, the write currents
are made sufficient in amplitude to
magnetize the tape completely to satu-
ration. The recorded tape is therefore
fully magnetized in one direction or the
other.

Since data is recorded in binary
form, one direction of magnetization
represents binary 1 and the opposite
direction of magnetization represents
binary 0. This technique, known as RZ
(return-to-zero) recording, is illus-
trated in Fig. 3A. In the method known
as NRZ (non-return-to-zero) recording
(Fig. 3B), the direction of magnetiza-
tion of the tape changes only when
the data changes from 0 to 1, or from
1 to 0. In another variation of NRZ
recording, the direction of magnetiza-
tion changes only when a 1 is to be re-
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corded. As shown in Fig. 3C. each
change in the direction of magnetiza-
tion represents a 1, and the 0 is re-
corded by maintaining the magnetiza-
tion in the same direction it had during
the previous bit. As compared to RZ
recording, the NRZ techniques are
characterized by less frequent changes
in the direction of magnetization. This
is an important advantage because it
permits more bits of information to be
recorded on a given length of tape.
The mechanical requirements of a
tape machine designed for computer
work are somewhat more demanding
than those of a machine designed for
audio applications. This is so because
the computer tape must be frequently
started, stopped, and reversed in direc-
tion. To prevent tape breakage and to
permit rapid acceleration and decelera-
tion, the tape is allowed to hang in a
loose loop on each side of the head, as
shown in Fig. 2. The loops hang down
into vacuum columns, so that the at-
mospheric pressure on top of the tape
maintains a slight tension on the loops.
This arrangement permits the tape
to be started and brought up to speed
in a very short time because the motor
need accelerate only the tape in the
loop. The other reel and the remain-
ing tape “catch up” a short time later.

Start and stop times of five milli-
seconds are typical. Each reel has its
own motor, and a servomechanism con-
trol prevents the loops from becoming
too short or too long. The servomech-
anism responds to signals supplied by
either pressure switches or photocells
located in the vacuum columns.

The Ampex FR-300 digital tape han-
dler, shown in Fig. 4, has a standard
speed of 150 inches per second forward
or reverse, and a fast speed of 225
inches per second. Start and stop times
are 1.5 milliseconds. The tape-tension-
ing air columns of this machine are
constructed as shown in Fig. 5. Air
drawn from the exhaust ports main-
tains tension on the loops, and the
loops contract or expand as the tape
accelerates or decelerates. To mini-
mize wear, the FR-300 drives on the
tape backing rather than on the oxide
side. This machine handles either half-
inch or one-inch tape widths, provid-
ing 8 or 16 recording tracks.

Magnetic tape, as a storage medium,
offers the advantage of very great ca-
pacity. At a packing density of 200 bits
per inch, a half-inch tape 1200 feet in
length can store literally millions of
bits of information. Tape lengths of
2400 and 3600 feet are also commonly
used and provide even greater storage
capacities. Furthermore, a single com-
puter may have at its command a large
number of tape machines.

One disadvantage of tape storage.
however, is its relatively long access
time. Since the information required
at some particular instant may be out
at the far end of the tape, several
minutes may be required to bring it
under the reading heads. For this
reason, computers utilize magnetic
tape for reserve storage, but use a
medium having a shorter access time
for the main memory. The magnetic
drum is often used for this purpose.

The Magnetic Drum

The magnetic drum consists of
a motor-driven, aluminum cylinder

TAPE LOOP EXPANDS
OR CONTRACTS TO
SUPPLY OR TAKE UP TAPE

REDUCED
PRESSURE AREAS

NORMAL
PRESSURE AREA

SENSING SLOT
s AIR-EXHAUST PORT

Fig. 4 [Left). Upper portion of rack-
mounted Ampex FR-300 digital tape han-
dler with standard speed of 150 inches
per second and a fast speed of 225 ips.

Fig. 5 (Above). Detail of one of the
vertical vacuum columns used in the han-
dler of Fig. 4.. Compare this arrange-
ment with the one highlighted in Fig. 2.
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Fig. 6. Access time of a magnetic drum
is shorter than that for a reel of tape.

coated with a thin layer of magnetic
oxide, Writing and reading are accom-
plished in a manner similar to that
used with magnetic tape. In a sense,
the drum surface is like a short, wide
tape with the ends joined to form a
continuous loop. As shown in Fig. 6,
many parallel tracks can be recorded
on the drum. A twelve-inch drum, for
example, may hold 200 tracks of infor-
mation. The number of bits that can
be stored in each track is, of course,
determined by the diameter of the
drum. Drum diameters from five to
ten inches are common, but smaller
and larger sizes are sometimes used.

Magnetic drums are normally pro-
vided with separate heads for each
track. It is possible, of course, to use
fewer heads so mounted that they can
be moved from one track to another.
This arrangement however, results in
an increase of mechanical complexity
as well as an increase of access time.

The heads of a magnetic drum may
be connected in parallel (through di-
odes} as shown in Fig. 7. Since the
diodes are biased in the non-conducting
direction, the heads are effectively iso-
lated from each other. Any given track
can then be selected for writing or read-
ing by making the associated diodes
conductive. If, for example, a positive
control signal is applied to the grid of
Vi in Fig. 7, this tube will become con-
ductive and the voltage at point X will
rise from a negative to a positive value.
Since diodes D: and Ds are now forward
biased, the head for track 3 is con-
nected to the read and write amplifiers.

Drum storage is cyclic, because each
revolution of the drum brings the same
information under the reading heads.
The access time of the drum is there-
fore determined by the rate of revolu-
tion. Since it may happen that the de-
sired information has just passed the
reading heads at the time it is needed,
the maximum access time is the time
required for the drum to complete one
revolution. It may happen, however,
that the desired information is just ap-
proaching the reading position at the
time this information is required. In
such a case, the actual access time will
be much shorter than the maximum
access time. For this reason, access
time is often specified as an average
value, equal to the time required for
the drum to make one half revolution.

A common value of drum speed is
3600 rpm, but rates in excess of 12,000
rpm have been used. At 3600 rpm, the
maximum access time would be 16.7
milliseconds and the average access
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time would be approximately 8.3 milli-
seconds.

The magnetic drum used in ERoyal
McBee Corporation’s LGP-30 computer
is shown in Fig. 8. Data on this drum
is divided into groups known as
words, each of which contains 32 bits
including the sign bit (plus or minus)
and the spacer bit. The drum holds
4096 such words. The drum surface
can be seen in Fig. 8 between the rows
of heads.

Many computers are designed to
handle numbers that are 10 to 12 digits
in length. Since each of these decimal
digits can be represented in coded deci-
mal notation by four binary bits, 40 to
48 bits are required to represent each
decimal number. In addition, another
four-bit combination is used to indicate
whether the number is positive or
negative, bringing the total to 44 to 52
bits. This amount of information is
known as a word, and many such words
may be recorded in each track of a
magnetic drum.

To read a particular word from one
of the drum tracks, it is necessary to
activate the reading circuits just be-
fore the first bit of the desired word
reaches the head, and to de-activate

the circuits as soon as the last bit of
the desired word has been read. For
this purpose, a timing track is recorded
on the drum as shown in Fig. 6. On
this track, a series of pulses is recorded
in positions such that each pulse passes
under the reading head at a time when
the first bit of a word is approaching
the reading heads on the other tracks.

The pulses from the timing track are
fed into a word counter, as shown in
Fig. 9. This binary counter thereforc
advances its count each time a new
word moves into the reading position.
A comparator circuit (coincidence de-
tector) produces an output when the
number in the word counter is equal to
a number previously stored in the
address selector flip-flops.

If the fifth word on the track is to
be read, for example, the address selec-
tor must first be set to 101 (decimal 5).
This is done automatically by the con-
trol section of the computer. As the
drum revolves and the word counter
advances, the comparator produces an
output signal when the word counter
reaches 101 (first and third stages in
the one condition and second stage in
the zero condition}.

(Continued on page 118)

o o3 0s
70 READ AND WRITE
HEAD FOR HEAD FOR HEAD FOR .
TRACK | TRACK 2 TRACK 3 AMPLIFIERS
02 04 o6
\ E 4
8+ B+ [ 8+

Fig. 7. Although heads for mag-
3 X netic drums are in parallel, they
E are isolated from each other by
one-way semiconductor networks.

Fig. 8. The magnetic drum of this Royal McBee LGP computer,

which can be seen passing under the heads, stores 4096 words.
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Cover Story

Triple-Triode Citizens Band Converter

By P. E. HATFIELD/Receiving Tube Dept., General Electric Co.

Construction of a well-designed tunable converter for broadcast receiver. Costs

about $10 to build and uses new triple-triode tube. Can

for use in the Citizens Band has

employed the time-tested super-
regenerative receiver in the interests of
simplicity. This has allowed rapid occu-
pancy of the band and has gotten the
service off to a good start.

However, the increase in Citizens
Band activity has demonstrated the
well-known shortcomings of the super-
regenerative circuit especially when no
r.f. amplification is used: lack of selec-
tivity and moderate sensitivity, plus
radiation of a strong signal.

The superheterodyne circuit has dis-
tinct advantages, but construction of a
complete receiver of this type is both
costly and moderately difficult. Use of a
converter ahead of a reasonably good
receiver allows this receiver to supply
much of the required gain and selac-
tivity.

A converter can, of course, consist of
nothing more than an oscillator-mixer,
feeding a following receiver. Suporior
performance may be obtained if an r.f.
amplifier is used ahead of the mixer.
This would normally dictate a mini-
mum of two tubes. A recently an-
nounced General Electiric tube, the
6EZ8, contains three triodes in one en-
velope and allows the construction of a
small three-stage converter with one
tube.

The converter to be described was de-
signed to be used in connection with
any broadcast receiver capable of being
tuned to 1500 kc. It may serve as the
main Citizens Band receiver or make it
possible to have auxiliary or monitor-
ing receivers available at low cost. The
cost of the converter is approximately
ten dollars and will be even less if
junk-box parts are available. The sen-
sitivity, selectivity, and frequency sta-
bility are good, although these qualities
are all governed, in part, by the re-
ceiver used as an i.f. amplifier. A bonus
to the constructor who is also a ham is
the easy adaptability of the converter
to the ten-meter amateur band, a result
of the wide tuning range of the slug-
tuned coils used. The basic circuit is
shown in Fig. 1.

Circuit

One section of the triple-triode is
used as a grounded-grid input stage.
This contributes useful gain as well as
providing isolation between the an-
tenna and mixer stage. This isolation
decreases oscillator radiation, which
sometimes reaches serious proportions

MUCH of the equipment suggested

with a superregenerative detector or a
simple mixer-oscillator coupled to an
antenna. A broadband input circuit is
used so that no tuning is required.

A second section of the tube is used
as a mixer with a broadband grid cir-
cuit., Use of broadband circuits in both
the r.f. amplifier and mixer simplifies
construction of the converter; only the
oscillator need be tuned, and this elimi-
nates the problems of ganging and
tracking.

The oscillator employs a high-“C”
tickler-feedback circuit which operates
on the low-frequency side of the incom-
ing signal. The circuit constants are se-
lected to provide adequate bandspread
of the Citizens Band. Simple modifica-
tions required to give complete ten-
meter bandspread will be described
later.

Construction

The converter is constructed in a
2%" x 2%" x 5" chassis box. An in-
expensive vernier dial is used to oper-
ate the oscillator tuning capacitor, the
only control on the converter. Input
and output connections are made
through phono-type connectors and
power is fed in through an octal plug,
arranged to mate with an octal socket
on the matching power supply. If de-

also cover 10-meter band.

sired, a cable could be substituted for
the power plug.

Parts layout is not especially critical.
Since only one tube is used, the parts
may be grouped around the socket with
as short leads as practical, following
the layout shown clearly in the photo-
graphs.

An old TV booster or u.h.f. converter
might be used to supply the cabinet,
chassis, dial, and power supply at a
considerable saving in parts cost.

If power is to be taken from the re-
ceiver to be used as an i.f. amplifier, de-
tector, and audio amplifier, the sepa-
rate power supply can be omitted. (Of
course, this cannot be easily accom-
plished with an a.c.-d.c. receiver, but
nearly any transformer-operated re-
ceiver will stand the small additional
power drain of the converter.) If a
power supply is constructed, it will be
required to provide 6.3 volts at 450 ma,
and approximately 100 volts at 10 ma.
This is well within the capabilities of
the smallest booster or converter trans-
formers.

The power supply is built in the same
size box as the converter and has an
octal socket mounted on one end to
match the plug on the converter. A
booster transformer is used for power.
A selenium rectifier, simple RC filter,

Top view of the converter. A slug-tuned if. transformer is used for Ty in this
model, but a capacitor-tuned transformer is equally suitable. One slug serew on
T, projects out of the bottom of the shield can and is adjusted through opening.
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Ri—270 ohm, V3 w». res.

Re—1 megohm, V3 w». res.

R+—10,000 ohm, Y2 w. res.

Ri—2700 ohm, Vs w. res.

Cr—470 ppj. ceramic capacitor

Ct, Co—100 ppf. mica capacitor 109,

Cs, Cr—.001 uf. ceramic capacitor

Ci—1 uuf. ceramic capacitor

Cs—10 ppf. silver mica capacitor (sce text)

Ce—2.8.17.5 ppf. var. capecitor { Hammarlund
Type HF.15). For 10.meler operation a
3.5-27 ppf. var. may be substituted (John.
son Type 25L15, sce text)

C+—150 upf. silver mica capacitor

J1, Js—Coax or phono jack

RFC+—750 uhy. r.f. choke

L—20 t. #26 cn. closewound, tapped 6 1.
jrom gnd. end (CTC Type L83, %" form,
20063.B slug)

Le—18 t. #26 en. closewound (CTC Type
L83 form, 20063-B slug)

Ls—4¢ 1. #24 en. spaced to V4" (CTC Type
LS3 form, 20063-B slug)

Li—10Y t. #28 en. closewound at distance
of V4" from gnd. end of L.

Tr—1400-1600 kec. i.f. output wrans. (Miller
Type 12.W2)

Vi—6EZ8 mbe (G-E) P+—Octal plug

Fig. I. Separate sections of the 6EZ8 are used as r.f., mixer, and oscillator stages.

and line switch complete this assembly.
The suggested circuit is shown in Fig.
2. The use of a regulator tube is not
mandatory but it does improve sta-
bility. If the 0B2 is not used, remove
R; and increase the value to R. to 4700
ohms at 2 watts. Output voltage will
then be about + 100 volts.

Connecting the Converter

If the receiver to be used with the
converter is transformer-operated and
does not use a loop antenna for its in-
put coil, connection of the converter is
relatively simple. A piece of 50- or 75-

ohm coaxial cable not more than 2 feet
long (up to 6 feet of low-capacity auto
radio lead-in cable may be used) should
be employed to connect the converter
output to the antenna and ground bind-
ing posts of the receiver.

Use of an a.c.-d.c. receiver will re-
quire blocking capacitors in both leads
from the converter in order to keep the
converter chassis from being ‘“hot.”
These capacitors may be any value
from 0.01 to 0.1 gf.

A receiver with a loop antenna may
give trouble with pickup of broadcast
stations which will ride in with the sig-

Bottom view with shielding cover removed. The oscillator tuning capacitor, Cq, is
fastened to the top of the box with a small angle bracket. Some capacitors already
have this bracket attached. Tie points were used to anchor small parts in two places.
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nals from the converter, The best solu-
tion to this problem is to remove the
loop and substitute a shielded antenna
coil. If the slug-tuned variety is used,
no difficulty should be encountered in
obtaining tracking of the receiver in
the broadcast band.

Alignment for Citizens Band

The converter may be aligned with a
signal generator or by using on-the-air
signals. If an on-the-air signal is used,
it will be necessary to know the chan-
nel frequency, as the oscillator dial
must be set to place the signal in its
proper position on the dial.

After the converter is hooked up to
the receiver and power supply, turn it
on and allow approximately ten min-

SRI
RS . A
: g

nrv.

==

urval. _r‘j

3] K2
/
[+
/

Ri—47 ohm, V4 w. res.

Re, Ry—680 ohm, 2 w. res.

C10-C1s—40/40 uf., 150 v. clec. capacitor

Sr—S.p.s.1. toggle switch

§Or~—Octal socket

SRr—35 ma., 130 volt selenium rvectifier (Tar-
zian Model 35 or equiv.)

Te—Power trans., 117 v. @ 20 ma.; 6.3 v.
@ 1 amp.

Ve——0B2 tube (scc text)

Fig. 2. Suggested circuit for 105-volt d.c.
power supply. The 0BZ regulator is helpful
in stabilizing oscillator plate voltage and
thus eliminating frequency shifts that may
be caused by power-line voltage variations.

utes’ warm-up time before starting
alignment. Tune the broadcast receiver
to a relatively clear channel near 1500
kc. and feed in a signal of known fre-
quency in the Citizens Band, either
from a signal generator directly con-
nected or from an antenna and a local
station. Set the dial at a position which
will place the signal at the proper part
of the dial and adjust the slug in L
until the signal is heard. Now adjust
the slugs in L,, L., and tune T, for maxi-
mum signal, keeping the signal tuned
in with C..

10-Meter-Band Alignment

The converter may be aligned to cov-
er any 400-kc. portion of the ten-meter
band without changing the capacitors
in the oscillator circuit. If the 10-pauf.
capacitor (C:) is removed from the
oscillator circuit and the stator of the
tuning capacitor connected directly to
the top end of Ls, more of the band may
be covered. If full ten-meter-band cov-
erage is desired, omit the 10-puf. ca-
pacitor and substitute a 3.5 to 27-guf.
capacitor in place of the 2.8 to 17.5-uuf.
unit specified.

To align. tune the broadcast receiver
to 1500 kc. and feed a 28.8-mc. signal
into the converter. Set the converter

(Continued on page 109)
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who want to listen to their records

without the distracting rumble and
wow often associated with record
changers are obliged to buy a good
turntable and a separate tone arm and
then mount these components on a
base. Superb record reproduction can
result from such a “do-it-yourself”
phonograph, but the record player is, in
many cases, completely manual. Once a
record is started on the turntable some-
one must be present to turn off the in-
strument when the disc is finished.
Even the serious listener (who normal-
ly sits beside the turntable in rapt at-
tention) occasionally gets called to the
phone or otherwise interrupted by
family activities after the record is
started. When these interruptions oc-
cur, a device which will automatically
turn the phonograph off is certainly
convenient and, in addition, can pre-
vent unnecessary wear on the stylus.

An interrupted beam of light was
chosen as the actuating mechanism for
the phono shut-off because it is simple,
reliable, and requires no energy from
the record groove for operation. Other
phono shut-offs have been described

SERIOUS music lovers and hi-fi fans

usnem  PHOTOCELL

LAWP

PHOTOCELL
ALUM MU
EXTENSION

STARY __
SWITCH

HOMZONTAL
PVOT

TONE ARM IS
SHOWN IN NEST
POSITION

TUANTABLE

Fig. I. Side and top views of phonograph.

The turntable is started by actuating
a start switch which simultaneously
applies power to the turntable motor
and the power supply for the transistor-
relay amplifier. After being started,
the motor will continue to run until the
beam of light shining on the photocell
is interrupted. The photocell generatcs
about 0.3 volt when illuminated by a
#46 pilot light placed one-half inch
away. This small voltage will not op-
erate an inexpensive relay directly
therefore this voltage is used to for-
ward-bias the base-emitter junction of
a transistor which causes current to
flow in the collector circuit and operate
a relay. R. causes a back bias to ap-
pear between the base-emitter junction
when the photocell is not illuminated,
thereby stopping the flow of current in
the collector circuit. The transistor is
thus used as a switch--when it is con-
ducting, only 0.2 volt is dropped across
it and when turned off the current is
reduced to a few microamperes.

The “start” switch, 8., is connected
in parallel with the normally open con-
tacts of the relay. When the start
switch is closed momentarily, power is
applied to the turntable motor and the

Photocell Control For Phonograph
A R R

Build this simple, low-cost, dependable circuit to
turn off phonograph turntable at the end of a record.

By LAWRENCE W. DOBBINS /

where the absence of a signal on the
record for a period of 30 seconds or so
would cause the turntable to stop.
These devices are somewhat unreliable
because the turntable may be stopped
in the middle of a low-volume passage
or may not operate because of a noisy
oscillating groove at the end of the
record. The photocell is used as a po-
sition-sensing device—the tone arm in-
terrupts a beam of light when the
stylus reaches the end of the record,
thereby turning the turntable motor
off. This control is relatively inexpen-
sive—the total cost is under $10 using
a surplus relay.

Operation

The control circuit consists of a
selenium photocell, a transistor-op-
erated relay, and a power supply.

ALUMI
VERTICAL & HORIZONTAL PIVOT EXTE,
TURNTABLE

UM
NSION
“)
‘/ n:jono \ \lj

= - - |. _ﬂ - ﬂuw

Fig. 2A. Use of photocell control unit in
conjunction with a one-piece tone arm.

Fig. 2B. The hinged aluminum extension
remains horizontal when the arm is raised.

www americanradiohistorv. com

transistor power supply. If the photo-
cell is illuminated, current begins to
flow in the relay coil causing the con-
tacts to close, maintaining the flow of
current to the phono motor and the
transistor power supply. The phono
motor will then be stopped at the end
of the record when the tone arm inter-
rupts the beam of light.

The “start” switch, 8 is connected
in parallel with the normally open con-
switch since the power supply for the
transistor is turned off with the motor.
The oscillating final groove on modern
records could cause the turntable
motor to turn on again as the turntable
coasted to a stop if the transistor pow-
er supply were energized continuously.

On the author’s phonograph, the
start switch is mechanically operated
when the tone arm is moved beyond the

ELECTRONICS WORLD
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MOTOR

R:—230 ohm, 10 w, wirewound res.

Re—82,000 ohm, Y3 w. ves.

Rs—4700 ohm, Yy w. ves.

Ri—130 ohm, Vs w. res.

C1, Co—1 uf., 600 v, paper capacitor

Cs—235 uf., 30 v. elec. capacitor

- C4, Cs—0.1 uf.. 600 ». paper capacitor

SRe—Crystal diode (IN538, IN539, 1N602,

INI763, or IN1764)

COLLECTOR
BASE OF TRANSISTOR

—_—————

L L LTS

RL+—S8.p. a.c.d.c. relay, 5000 ohms @ 3 me.
(Sigma 41F.3000.8-S1L or equiv.)

S+—S.p.s.t. toggle switch (“Manual- Auto”)

S1—Momentary contact switch (**Start)

PCi—Photocell (International Rectifier B-2-M
or equiv.)

PL1—346 pilot light

Vi—"p-n.p"” transistor (RCA 2N391)

Fig. 3. Complete circuit diagram and parts listing for photocell control unit.

edge of a 12-inch record. At the end
of a record-playing session, it is im-
portant that turntables driven with a
rubber idler wheel be placed in **neu-
tral” to prevent flat spots from de-
veloping on the idler. As the tone arm
is placed in the rest position, the turn-
table starts, acting as a reminder to
disengage the idler wheel at the end of
a record-playing session. The author's
turntable is equipped with a single con-
trol which turns the motor on and en-
gages the idler wheel. This control is
now used only at the beginning and
end of a record-playing session. Thus
the automatic turntable control op-
erates without adding more switches
to the control panel.

The 20-volt power supply for the
transistor is unusual in that the 117-
volt a.c. input is reduced in an RC volt-
age divider. A capacitor was used to
reduce the power dissipated in the volt-
age divider. The voltage rating of these
capacitors should be 600 volts due to
the large applied a.c. voltage. R, dissi-
pates about four watts which is almost
the entire power dissipated in this de-
vice, A transformer was not used for
the voltage reduction because of its
high cost and because of the undesir-
able amount of heat generated by a
transformer. The isolation afforded by
a transformer is not required since all
parts of this control circuit can be in-
sulated from the hi-fi amplifier. Both
the relay contacts and the start switch
are bypassed with 0.1-uf. capacitors to
prevent clicks and pops in the amplifier
and to reduce arcing at the contacts. 8,
allows the phonograph control to be
bypassed quickly, if desired.

Construction

The power supply, transistor, and re-
lay are mounted in the aluminum
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“Minibox" shown in Fig. 4. The “Mini-
box"” measures 5%" x3"x2%". This
layout is not obligatory, however, since
the circuit is not critical. The transis-
tor must be protected from the heat of
the soldering iron by firmly gripping
each lead with a pair of pliers between
the transistor body and the connection
being soldered. The transistor can be
mounted in a socket, if desired, to avoid
any soldering problem. The positive
lead of the photocell is connected to the

Fig. 4. The power supply,
transistor, and reiay are
in this small chassis box.

www americanradiohistorv. com

emitter of the RCA 2N591 transistor.

Installation of the photocell and the
light source will pose individual prob-
lems, depending on the type of phono
arm and the arrangement of compo-
nents within the cabinet. The beam of
light is interrupted by a small piece of
aluminum which extends from the
back end of the phono arm. A Fairchild
tone arm was used in the author's
phonograph, as shown in Fig. 1. The
back end of the Fairchild arm does not
move up and down, allowing close spac-
ing between the vertically mounted
pilot light and the photocell directly
above it. This circuit will permit the
gap between the photocell and lamp
to be as large as % inch. The photocell
is mounted so that the turntable motor
is turned off when the stylus ap-
proaches within 23 inches of the rec-
ord center.

In cases where the back end of the
tone arm moves up and down, the beam
of light can be interrupted with a piece
of aluminum mounted on a hinge, as
shown in Fig. 2. The hinge will allow
the arm to be raised at the end of a
record when the aluminum extension is
located between the photocell and the
lamp.

A piece of vinyl tape was placed over
the relay pole piece to minimize the
difference between pull-in and drop-out
current.

Conclusion

This photocell-operated phono turn-
off has worked successfully with a col-
lection of 150 records and has virtually
eliminated the need for a mad dash to
the phonograph to save the stylus be-
fore being ground to dust in the final
record grooves. 50—
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Canadian Broadcasting Company's coast-to-coast TV network is now complete

with the full operation of a $9-million microwave system spanning Newfoundland.

of television viewers—a group

barely large enough to fill an av-
erage living room—gathered to watch
a program which 10,000,000 of their fel-
low Canadians didn't see.

This was not a case of the Canadian
Broadcasting Corp. catering to a cho-
sen few but a group of Canadian Na-
tional Telegraph engineers and the
“show” they were seeing was one of
their own devising—the final testing of
the new microwave television network
linking Newfoundland with the rest of
Canada and completing CBC's coast-to-
coast system.

This key link was completed under
a “crash” program and was actually
ready ahead of schedule, enabling the
CBC to cover the arrival of the Queen
and Prince Philip in Canada on June
18, 1959. The original plans envisioned
TV transmissions into Newfoundland
by June but no one thought programs
could be originated and transmitted to
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UNE day last summer a select group

the rest of the country by that date.

The whole program had its origins
back in 1955 when the CBC asked
Canadian National Telegraph to sub-
mit a proposal, on a competitive-bid
basis, for extending their network from
Sydney, Nova Scotia to St. Johns, New-
foundland.

CNT was awarded the contract and
immediately authorized its chief en-
gineer to proceed with plans for the
largest construction job in the organi-
zation's history. As many as 54 CNT
engineers, as well as drafting and cleri-
cal employees, were directly involved
in the project at one time or another.

The reader examining the route
map accompanying this article might
object that the engineers “took the
long way around” in setting up the net-
work and that they would have been
better advised to cut straight across
southern Newfoundland. Actually the
final route was dictated by CBC's spe-
cialized needs as well as’by CNT's own
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particular commercial requirements,

The string of repeater stations rough-
ly parallels the Canadian National Rail-
way’s main line—an extremely impor-
tant factor when it came to access for
construction and maintenance. In addi-
tion, CNT has been able to provide 85
new telephone circuits using the same
facilities on the microwave system as
the TV network. This pre-planning
makes provision for more than 800
telephone circuits which may be added
as required.

Newfoundland, with its relatively
few miles of highway and with its hun-
dreds of communities relying mainly
on coastal steamers for transportation,
is in critical need of more telephone,
telegraph, and radio facilities than any
other Canadian province,

The rugged Newfoundland terrain
posed tough engineering problems all
along the route., The first step was to
have physical surveys and radio tests
made by firms specializing in that type
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of work. Under the direction of CNT
engineers, they plotted the best loca-
tions for each of the repeater stations
—19 of them on the island proper and
2 on Cape Breton.

With the surveys completed, CNT
started awarding contracts for the
towers and buildings to house the re-
peater equipment and power generat-
ing machinery. It had been originally
planned to make the construction a
“summer project” but it developed into
a ‘“year-around” proposition right
through what turned out to be one of
the worst Canadian winters in 35
years.

With 35-foot snowdrifts and winds
that howled at 135 miles an hour, the
men worked under almost impossible
handicaps. It was often necessary to
chip the wind-blown ice off the towers
before work could continue.

The distance between the microwave
repeater stations varies from 3 miles
to 40 miles overland with one hop cov-

This hill-top installation at Deer Lake is typ-
ical of Newfoundland's repeater stations.

July, 1960
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These reflectors face a similar pair located some 49 miles across the open sea.

ering 69 miles. The 69-mile link is the
“water hop” over Cabot Strait, from
Red Rocks, Newfoundland to Cape
North, Nova Scotia—what is claimed
to be the longest line-of-sight micro-
wave link in the world. This “hop” is
a source of special pride to the CNT
engineers. Its successful operation was
made possible by new techniques de-
veloped by Standard Telephone and
Cables Lid., the supplier of the micro-
wave equipment, using ‘‘space diver-
sity” reception with phasing control.

There are longer over-the-water
hops in existence but they are spanned
by the “scatter” technique which re-
quires vastly more power than the line-
of-sight system used by CNT and CBC
in this installation. At each repeater
station, parabolic reflectors, 14 feet in
diameter and referred to as “dishes,”
pick up the weak (1 microwatt) in-
coming signal. Amplifiers then boost
the signal to 5 watts and re-transmit
it to the next station.

Since *line-of-sight” implies that the
antennas oh one tower are aimed di-
rectly at those of the next tower in the
line, “panning the dishes" is a precise
and tricky technique which must be
followed in setting up the microwave
link. The engineers had to first install
the dishes on their respective towers,
adjust them so that they faced each
other, tilt and swing them as required
by the test readings obtained, and fi-
nally lock the antennas into position.

During these adjustments, the en-
gineers at each end kept in contact by
means of two-way radio. When thought
is given to the tight limits of tolerance
that these adjustments required, the
job of lining up the dishes over 69 miles
of open sea must be regarded as a ma-
jor engineering achievement. It is
much as if you and a friend took dinner
plates, stood seven miles apart with a
lake between you, and got the plates to
face each other exactly—all this while
standing in the propeller wash of a
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Super Constellation while ice water
was being sprayed on you.

The towers that support the dishes
are designed to provide maximum
rigidity as the quality of the trans-
mitted signal would be seriously affect-
ed if there were any sway or vibration.
Accomplishing this with a steel tower
as much as 200 feet high is no minor-
league engineering feat. These towers
have been constructed to withstand
winds of hurricane force and to re-
sist rapid ice formation during severe
winter storms.

The power generating equipment at
the repeater stations is of various types
depending on the accessibility or other-
wise of commercial power. In each
case, however, there is an elaborate
standby installation to take over in the
event that normal power fails.

Obviously there must be no interrup-
tion of power irrespective of circum-
stances and, in addition, the voltage
must be maintained within * 1% of
its normal value. In some instances
where there is no commercial power
available diesel-powered alternators
are used.

Much of the generating machinery
and control equipment used in the in-
stallation was designed and built by
CNT's engineering department. They
have devised a scheme whereby the
standby diesel engine is linked by a
clutch and installed on the same shaft
that connects the motor to the alterna-
tor. If power fails, the load is auto-
matically picked up by the diesel,

Where commercial power is not
available, the repeater station houses
two complete diesel-driven generators
—each one working week-in and week-
out to supply current to the motor that
runs the alternator. An electric clock
automatically switches from one diesel
set to the other every seven days. The
idle set then serves as the standby unit.

In some cases it proved impossible to

{Continued on page 110)
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Professional Electronic Photoflash

By R. L. WINKLEPLECK

LECTRONIC photoflash has
E increased in popularity by leaps and

bounds during the past few years.
Many casual amateur photographers
have their own outfits or are actively
looking over the field and virtually
every professional lights his pictures
electronically.

There are several good reasons why
this whirlwind-change is taking place.
Operating cost of an electronic unit is
low—with no bulbs to buy. The flash-
tube itself enjoys an almost unlimited
life and the only operating cost is for
batteries. The burst of light from ion-
jzation of gas in the flashtube is so

brief that all action is frozen and
there’s little reason to worry about
either camera or subject movement.
The light itself has some interesting
characteristics. It closely approximates
daylight, which is of decided interest
to the color photographer, and it has a
peculiar soft quality which is especially
attractive in portraiture. Further, it
seems to have a greater depth of effec-
tive illumination in that less frequently
than with bulbs is the foreground
burned out and the background left
dark.

These features are so compelling
that seldom does a photographer go

n B
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B Fig. 1. Power supply
o circuit diagram for the

photoflash wnit. This
) highly efficient cir-
cuit charges the two
500-uf. capacitors to
450 volts in less than
about fifteen seconds.
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R:i=—470 ohm, I w. res.

Re-——30 ohm, 10 w. res.

Rs—430 ohm, I w. res.

R—100,000 ohm, Y3 w. res.

Rs—39,000 ohm, V3 w, res.

€5 Ct—3500 pf., 450 v. low-leakage elcc. ca-
pacitor (Sengame DCM or equiv.)

RL—5000 ohm d.c. relay ( Potter & Brumfield
RSsD)

PLi—2-connector polarized female mike plug
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TRANSISTON COLOR_CODE

COLLECTOR = $TUD

Sr—S.p.s.t. shide switch

Br—Four 1.2.v0lt wickel cadmium baiterics
(available from Esse Radio. 42 W. South
St., Indiandapolis 25, lud.. see text)

Jir—Phone jack

T+—Toroid trans. (Sunair Electronics, Inec.
Type 4.500-05. Arailable from manujacturcr
at F1. Lauderdale, Fla.. sce text)

SRi:. SRa, SRs. SR\—High-voliage silicon rcc-
tifier (International Rectifier IN1706)

Vi, Ve—Power transistor (Delco 2N441)
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Complete construction details on a well designed unit
that is not cheap to build but is economical to operate.

back to bulbs after once using electron-
ic flash. But there’s another side to the
coin. Electronic flash units are expen-
sive to purchase—just how expensive
depends upon several factors. They use
a lot of current since the electricity
actually produces the light instead of
merely starting the fire as is the case
with flashbulbs. The electronic flash
unit is both heavy and bulky when
compared with a flashbulb unit but this
is partially offset by the fact that
there's no supply of bulbs to carry and
dispose of in some dark corner when
no one’s looking.

If you use a case or two of bulbs a
year electronic flash is definitely a good
investment. The big question is the
type of electronic unit to get and this
is a really big question since there is
a wide choice. There are actually hun-
dreds of different commercial units on
the market and they vary in many
respects. The smaller, lighter, and
cheaper units have limited light out-
put. Some operate only from house
current and these are usually less
costly than those of similar output
operating from batteries. The line
cord restricts operations, however.
Some units use high-voltage batteries
and these are usually in the lower
price range but they're heavy and the
batteries alone may cost fifteen dol-
lars. For dollar economy it's necessary
to take a lot of pictures before old age
overtakes them and makes replace-
ment nhecessary.

Some electronic flash units are de-
signed for the ultimate in compact-
ness but this usually runs up the price.

ELECTRONICS WORLD
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Further, high light output and real
compactness do not go hand-in-hand.
Some of the battery units use recharge-
able batteries; others use four to six
conventional “D” cells. Some secure
the necessary high voltage from low-
voltage batteries with a vibrator and
transformer and some of the newer
ones use the more efficient transistor-
voltage amplifier. Some units require
a long time to recycle or recharge the
capacitors for the next flash and some
use a monitor or cut-off system to hold
the unit in stand-by readiness without
exhausting the batteries unduly. The
more of the desirable features in a unit
the more it costs but, very roughly,
the retail price averages about one dol-
lar a watt-second. A watt-second, inci-
dentally, is a measure of the stored
electrical energy and an approximate
indication of thelight output. Therating
of any unit may be calculated from the
formula W-8 =CV%2 where C is the
capacitance in microfarads and V is the
voltage in kilovolts.

This thoroughly confusing introduc-
tion, which only touches on the prob-
lems associated with acquiring an elec-
tronic flash outfit, should make it clear
that there can be no one unit which
will best serve the needs of all photog-
raphers. Each person must decide what
he wants most in an electronic flash
and what he’s willing to sacrifice to
get it. Are you willing to carry more
bulk and weight to get more light?
Will you stand hitched to an electrical
outlet to secure low first cost and eco-
nomical operation? Will you put some
effort of your own into a build-it-your-
self electronic flash to have an outfit
with all the characteristics you want
at reasonable cost?

Circuit Features

If your answer to the last question
is “yes” then this electronic flash outfit
may be what you've been looking for.
It's not cheap. You can buy any num-
ber of commercial units for less money.
But it's a bargain if you want the many
extras it provides.

Before going into details. here's a
quick sketch of what's offered. An
over-the-shoulder case about the size
ol a large binocular case contains the
batteries, power supply, and energy
storage capacitors, The lightweight
flashtube, reflector, and firing circuit
fasten to the camera. Lifetime re-
chargeable nickel-cadmium batteries
supply the energy. The freshly charged
batteries will operate the unit for over
150 flashes. They -may then be re-
charged overnight with the charger.
Operating cost is thus practically nil,

A highly efficient, heavy-duty tran-
sistorized power supply charges two
500-uf. capacitors to 450 volts in less
than fifteen seconds. This is a whop-
ping 101 watt-seconds. A relay in the
power supply switches the current to
standby when full charge is reached.
This reduces the battery drain from
6-7 amperes while charging to 1 ampere
or less. It eliminates the need to keep
switching the supply on and off to con-
serve the batteries while waiting for a
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The two storage capacitors, Ci and C:, are mounted to a plastic panel by their
studs, The four battery cells fit in a cut-out of panel and are taped in place.

picture. All this is compactly arranged
in the power unit.

Now, in the flash unit, a miniature
voltmeter replaces the conventional
ready-light. In most electronic flash
outfits the ready-light goes on when
the charge in the storage capacitor
reaches about 375 volts. In some units
it starts flashing slowly at this voltage
and specds up as the voltage increases.
In others it goes on and stays on. It's
extremely difficult to determine the ex-
act charge from these neon lights and
the voltage difference is important. For
instance, in a unit rated at 100 W-S at
450 volts, the actual rating at 400 volts
is only about 90 W-S, a reduction in
light output which requires correction
in color photography and makes an
observable difference in black-and-
white negative densify. With the me-
ter this possibility of error is elim-
inated.

In the flash head is a thyratron gas
tube firing circuit. Conventionally, the

flash tube is fired by discharging a ca-
pacitor through the camera flash con-
tacts into the ignition transformer.
The flow of current is not great but
the shutter’s sync contacts are small
and they frequently fail after a com-
paratively short life. The thyratron
reduces this currcent flow almost to
zero. Some trigger tube firing circuits
in the past have been somewhat er-
ratic.

The tube used in this unit incorpo-
rates a second grid which makes pos-
sible a ‘“keep alive’’ current and firing
is very consistent. The tube offers two
extra dividends. It eliminates the pos-
sibility of the slight but annoying
shock received when touching the sync
leads of the direct-fired circuit and it
makes “slave” operation possible. Sim-
ply by inserting a phototube in the
sync socket in place of the camera sync
cord, the unit becomes a slave which
operates in response to the flash from
any other light source and offers all

Underside of aluminum top panel showing parts placement. The toroid transform-
er is mounted between plastic sheets and rectifiers are soldered to terminal strip.
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the advantages of multiple lighting
without interconnecting cords.

The reflector is a 6%-inch stepped,
polished type which makes maximum
use of the light from the flash tube.
Smaller reflectors may be used but the
correct reflector may easily double the
effective light as compared with a
small, poorly designed one. It doesn't
make sense to go to so much trouble

and expense to secure high light output .

only to have the wrong reflector waste
it. Some commercial units would pro-
duce more useable light if their reflec-
tors were larger.

Which brings us to the subject of
performance claims for commercial
units. Some statements are completely
factual and may be substantiated by
actual trial. There are unfortunately,
however, no standardized testing meth-
ods among manufacturers and some of
the claims can be charitably classified
as gross exaggeration. Some of the
claimed exposure times can only be
duplicated with the fastest films, great-
ly overdeveloped. Recycling times re-
ported are frequently achieved only
with fresh batteries and they are gen-
erally computed only to the 375-volt
level at which the ready-light goes on.
Please, compare the performance of
this unit with the actual performance
of others and, if you decide to buy
rather than build, test the commercial
unit thoroughly. There are many good
ones—and many others.

Construction Details

Construction of this electronic flash
unit is not especially complicated. The

pack. The transistors are comparative-
ly new, heavy-duty Delco units rated
at 13 amperes collector current. Small-
er ones could be used but this would
require changing the values of R, and
R: and lengthening the recycling time.
These transistors have the mounting
stud collector leads common with the
cases. They must be electrically insu-
lated from the mounting panel with
either mica or anodized aluminum
washers so the considerable heat they
generate can be easily dissipated. If
you are unable to locate these Delco
units the Bendix 2N677 or 2N677A
transistor will be satisfactory.

The transformer is a special small
toroid type made for this specific ap-

tors R, and R: are selected to pass suf-
ficient current to cause the relay to
pull in when the -capacitor charge
reaches 450 volts. Resistor R. across
the normally closed contacts of the re-
lay serves to reduce the transistor base
current when the relay is actuated to
an amount which will just maintain
the 450-volt charge.

The four battery cells are surplus
nickel cadmium units using a potas-
sium hydroxide electrolyte which does
not give off corrosive furmes on either
charge or discharge. They are rated
at 10 ampere-hours and their low in-
ternal resistance provides good voltage
maintenance even at high discharge
rates. They may be recharged at least

One side of the mounting board in flash-head assembly with parts in place. It
fastens to the back cover with two machine screws threaded into the spacer peosts.
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Fig. 2. Flash-head
assembly circuit dia-
gram for the photo-
flash unit. The rating
of this professional-
type unit is about
100 watt-seconds.

o
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Rs, Re, Re—35.1 megohm, V3 w. res.
R1—2.7 megohm, Y, w. res.
R10—100,000 ohm, 2 w. res.

Rir—10 megohm, Y3 w. res.

Cs—.01 uf., 200 v. tubular capacitor
Cy=.I uf., 600 v, tubular capacitor
M—114", 500 v. d.c. mcter

real work is more mechanical than
electrical in order to achieve conven-
ience and compactness. The photo-
graphs show clearly the general layout.
This may be changed as desired, keep-
ing in mind only that the heavy cur-
rent-carrying leads from the storage
capacitors, C; and Ca., to the flashtube,
V. (Fig. 2), must be relatively large.
Number 18 stranded wire is satisfac-
tory. The cord connecting the power
supply with the flash head is ordinary
#18 stranded, 600-volt rubber insu-
lated electrical cord.

Fig. 1 is the schematic of the power
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Ss—S.ps.t.  miniature  push-button  switch

(“open flash”)
PLr—2-conncctor polerized malc mike plug
PLs—2-prong elcctrical outlet (‘“sync connec-
tion”)
Te—Iignition coil {Amglo $ST-25)
Vs—Thyratron tube (Sylvenie 6483)
Vi—Flashtube (Amglo Type HD.2, see text)

plication. It can be small because of
the 1000-2000 cps frequency of the cir-
cuit. It is available directly from Sun-
air for $16.00. It is designed for an
output of 500 volts with a 4-volt input.
The full-wave bridge rectifier uses four
efficient high-voltage silicon rectifiers.
These are conveniently mounted on a
tie-strip and, because of crowding,
have been dipped in Glyptol, an insu-
lating varnish. The two energy storage
tanks, capacitors C: and C. are low-
leakage units and any other make de-
signed especially for photoflash use
would be satisfactory. Dropping resis-
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5000 times without capacity decrease.
These batteries are available for $1.95
used or $2.95 new per cell and the new
ones are probably the better buy.

The arrangement of these compo-
nents is shown in the illustrations. A
14 -inch plastic panel supports the stor-
age capacitors by their studs and is cut
out to accept the four storage batter-
ies which are taped in place. All the
other components in the power supply
are attached to the top panel of alumi-
num. The toroid coil is mounted in a
small plastic sandwich just below the
transistors. After these parts are all
wired the aluminum panel is mounted
across the tops of the batteries and
1% inches above the plastic panel to
which it is attached with four 2-inch
machine screws. The completed unit
then slips into a wood and Masonite
open top box with outside measure-
ments of 3" x7%"x6%"”. An over-the-
shoulder leather carrying strap at-
taches to the box.

The power cord attaches to the
power pack with a standard two-con-
nector microphone plug so the flash
head may be removed if desired. If
you expect to always use these two
units together and see no reason to
separate them, this connector plug may
be omitted.

You're working in close quarters
when wiring the flash head assembly
according to the Fig. 2 schematic but
the Amglo flash tube, reflector, back

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

REFLECTOR

Mounting board in place in the back cover with cord, sync socket, and switch in-
stalled. Two screws holding the flash tube are removed to attach the reflector,

cover, and mounting board make pos-
sible a neat, compact unit. The reflec-
tor is identified as Amglo part AR-365
and the back cover and mounting
board is R-65C. The 134-inch meter
has a plastic mounting flange which is
filed off. Holes are cut in the aluminum
housing and in the composition mount-
ing board just the size of the meter and
it is then cemented to the board which
is completely wired before placement
in the back cover. The various com-
ponents are mounted on both sides of
the board through holes drilled in it.
Eyelets may be set in these holes and
the components soldered to the eyelets.
Holes are cut in the housing for the
sync plug (an ordinary electrical out-
let) and for the cord from the power
unit (protected by a rubber grommet)
and for the open-flash switch. These
are not installed, however, until the
completely wired panel is fastened in
position. They are then put in place,
wired into the circuit, and the reflector
is attached.

As is especially important with any
portable equipment, construction must
be strong and all components firmly at-
tached so they'll neither move around
nor work loose. Keep in mind that you
are working with comparatively high
voltage and high amperage. Insulate
the wiring and keep exposed connec-
tions as well separated as possible.
Above all, handle this voltage with
great respect. When a charged stor-
age capacitor must be discharged it
should be shorted with a power resis-

Fig. 3. Schematic diagram and paris
listing for the simple battery charger.

T3 SRS
+
PLS

nzvac. €3V

RrI2

Ru—35 ohm, 5 ». res.

SRs—200 ma. silicon rectifier

PLi—Phone plug (sec text)

Ts—Fil. trans., 6.3 v. @ 1.2 amp. (Stancor
P-6134 or cquiv.)
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tor of several hundred ohms. Shorting
the terminals with a screwdriver will
produce a rifle-like blast and a flash of
fire as the tip of the screwdriver is
vaporized. Accidental contact is al-
ways unpleasant and could be fatal.
Please be careful.

Checking the Operation

When construction is completed re-
check the wiring carefully. Are the
soldered joints strong? Are there any
places where high-voltage breakdown
can take place? Are the polarities of
batteries, transistors, capacitors, me-
ter, and flashtube correct? Have you
observed the toroid transformer color
coding? If all is well turn the unit
on and watch the voltmeter. Almost
immediately the voltage should start
climbing. This will be slow as the elec-
trolyte in the big storage capacitors re-
forms and it may take a couple of min-
utes to reach 450 volts. At about this
point the relay should be activated,
placing R, in the transistor base cir-
cuit and slowing the charging rate and
flow of battery current. If the rate of
charge stops much before reaching 450
volts (and the batteries are fully
charged) either R, or R:; should be
slightly larger and if the voltage con-
tinues to climb steadily without actu-
ating the relay, the value of either of
these resistors should be reduced
slightly to increase current flow
through the relay. After the relay
operates the voltage should hold
steady. If it drops slowly R. should

be smaller. If it continues to climb in-
crease the value of R,.

With the unit charged, close the syne
contacts either by connecting a sync
cord to the camera shutter and oper-
ating the shutter or by pushing the
open-flash button, Sz, on the top of the
back cover. The gas in the flash tube
should ionize with a burst of bluish
white light df approximately one milli-
second duration.

The reflector assembly may be
mounted on the camera with a mount-
ing bracket also available from Amglo
(which permits tilting the reflector for
bounce light) or with any suitable
mounting bracket or shoe assembly.
Standard sync cords are available at
any photo shop. Remember this is
synced for zero or “X" delay.

The exact exposure will depend on
a number of variables and can best be
determined by trial. To establish a
flash number set up a picture repre-
senting average conditions—possibly a
family group in the living room. Place
camera and mounted flash a fixed dis-
tance from the subject and make a
series of exposures varying only the
camera aperture. Develop the film and
print all negatives which show any
image. The aperture at which the best
picture was taken multiplied by the
camera-to-subject distance is the flash
number for this combination of cam-
era, film, and flash unit. For instance,
suppose the camera-to-subject distance
chosen is ten feet and the print taken
at f.11 is best. Your flash number is
10x11 or 110. Whenever you're tak-
ing flash shots just divide the distance
into 110 to determine the correct lens
aperture. Incidentally, if you do your
own dark-room work, don’t judge the
quality of electronic flash negatives by
usual standards. They may look thin
and flat but they will usually print
beautifully.

The manufacturer of the thyratron
trigger tube recommends this firing
circuit and advises that it may be used
for “slave'” operation simply by attach-
ing a type 929 phototube to the sync
outlet. The phototube should be
mounted in a housing which directs
the light to the sensitive area of the
tube and a simple adapter may be made
to permit plugging the tube into the
sync outlet. Both plug and outlet
should be marked so the anode of the
tube is connected to the positive side
of the outlet. For dependable slave

(Continued on page T7)

Internal view of the charger showing component placement. The center-tap of the
filament winding is unused. The phone plug fits the socket on panel of power unit.

T3
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pacitor substitution boxes have

appeared through the years, rang-
ing from simple units employing a
single-deck rotary switch with a dozen
or so positions to cover the most popu-~
lar component values, to those which
use multiple switches for greater flexi-
bility. Some units, in an effort to get
the most value from the least amount
of parts, employ numerous toggle
switches in complicated circuits to
supply a good many more component
values than the basic number used in
the unit. These. howcver. become
rather involved. Construction cost, to-
gether with the difficulty of operation,
often detract from their value.

The author's version of ‘“‘the most
for the least” (Fig. 2) was inspired by
the need for a wide-range unit that was
to be used, for the most part, in audio
experimentation. Every effort was
made to supply a wide variety of rc-
sistor and capacitor values for the least
number of parts, with the switchcs an
important part of the consideration.
Complicated switch tossing was also
minimized.

The unit employs twelve pairs of re-
sistors, five pairs of tubular capacitors,
and two pairs of electrolytics for a
total of thirty-eight components. By
using a multiplier switch (8. in Fig. 1)
to connect these basic pairs in series,
in parallel, or make them available as
single units, a total of fifty-seven re-
sistor and capacitor values is obtained,
which is 50 per-cent more than the
number of units involved.

Each basic pair provides three values.
For example, the pair of 10-ohm resis-
tors, R. and R. affords 5 ohms, in
parallel; 10 ohms, using one of these
alone; and 20 ohms, in series. The pairs
were chosen carefully to meet two re-
quirements. To begin with, there is no
duplication of wvalues. In addition,
“even” values were chosen for the orig-
inal components so that the values ob-
tained through series or parallel con-
nections would be immediately obvious
without resort to calculations. The
overlap is such that the total of avail-
able resistances and capacitances is
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M ANY VERSIONS of resistor or ca-

substitution box

By FRANK DAMICO

A wide range of resistor and capacitor values is
obtainable with simple construction and switching.

spread out well over a wide range.
Thirty-six resistance values are spread
out from 5 ohms to 20 megohms.
Twenty-one capacitor values range
from 50 paf. to 100 ef.

A two-gang, 20-position switch that
will handle 19 positions plus one “off”
position {8:) selects basic pairs of com-
ponents. S: determines the manner in
which the selected pair is used. Fig. 3
indicates how this is done for each of
the three possibilities. Capacitors have
been used here to illustrate an impor-
tant point. Where polarity is impor-
tant, as with electrolytics, the capaci-
tors are always connected to each
other and to the output jacks in such
a way that no problems arise. J: is al-
ways the positive end of the capacitor
or pair of capacitors, and J, is always
the negative end of any combination.

Due to the differences indicated in
Ohm’s Law between connecting a pair
of resistors in parallel (or in series) and
connecting a pair of capacitors in par-
allel (or in series), the user must re-
member that two positions of S: will
work one way with one type of com-

Fig. |.
highly expensive.

Ri. Re—10 ohm. 1 ». res.
Rs, Ri—100 ohin, I w. res.
Rs, Re=—150 ohm. 1 w. res.
R7, Re—1000 ohm, I . res.

[ aElz® i, it
P O
¥ & -
1y OFF OFF
5 ﬂh{.\ [ .{/
By
] = ] "
o) o=  —
1
"‘?}3'"/.. { i H""‘w
S
X Q/ K
; L :l R %
XFR A
[ :_h,
J7 ) O.lz
PARALLEL 3t
SINGLE 32— &
SERIES N

www americanradiohistorv. com

ponent and another way with the other
type. In the series position, resistor
pairs are added up, but the value of a
pair of capacitors is half that of one
taken alone. In parallel, capacitor pairs
provide the value of both units added
together while resistor pairs become
half the value of one unit. To avoid
confusion, it would be possible to
mark three concentric circles of values
around the external knob for S one
circle for each position of S.. However,
the user is not likely,K to find this
necessary.

Construction

Putting the unit together is fairly
simple, with most of the builder's time
being devoted to wiring selector Si.. The
placement of parts is shown in Fig. 4.
The unit was built into a Bud “Mini-
box,” 8 inches by 6 inches by 3% inches.
The big switch, of course, is wired first.
All resistors and the smaller capacitors
(C: through C.) have one end con-
nected directly to switch terminals. Of
these, all even-numbered components
(R:, R\, etc.) each have one lead wired

The main switch, about which the unit is planned, is special but not
An added multiplier switch increases the range of values.

Ry, Rio—1500 ohm, 1 w. res.

Ry, Ri2—10,000 ohm, 1 w. res.

Ris, R1y—15,000 ohm, 1 w. res.

Ris. Rit—100,000 ohm, | w. res.

Rz, R1e—150,000 ohsn, 1 ». res.

R, Ree—1 megohm, 1 w. res.

Rat, Rer—1.5 megohm, I w. res.

Ras, Rey—10 megohm, 1 w. ves.

Note: All resistors 16 be = 5% or * 10%.

Ci1, Ce—.0001 uf., 600 v. capacitor

Cs, C4—.001 uf.. 600 ». capacitor

Cs, C—.01 uf., 600 v. capecitor

C7. Ca—.1 pf., 600 v. capacitor

Cs, Cio—.5 uf., 400 ». capacitor

Ci11, Cu—20 pf., 450 v. elec. capacitor

Cis. C1s—50 uf., 450 v, elec. capacitor

S+—T wo-gang, 20-pos..per-pole, non-shorting
rotary switch including “Off” position (JBT
MS.20-2)

Se—D.p. 3-pos. singlc-gang, non-shorting rotary
switch (Mallory 3223] or equiv.}

J1, Js—Phone tip, banena, or all-purpose jack
(1 red. 1 black)

1—Diat plate (optional, marked “Off” through
19, JBT EP-19)

1—Terminal boerd (for C1. Cs, Cs, Cro)

1—Insulating board (for C11. Cr, Cis, and C1s
if twist-prong electrolytics are used)

1—8" x 6" x 314" “Miunibox’" (Bud CU-2109)
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to a terminal on the rear deck (the one
nearest the viewer in Fig. 4), and all
odd-numbered components each have
one lead connected to a terminal on the
front deck.

Wire the rear deck first, making the
connected component leads as short as
possible, with the uncut free leads
pointing straight back toward the rear
wall of the box. The free ends are then
soldered around a “ring,” formed from
a length of bus bar or heavy copper
wire, after trimming these ends as
neatly as possible. The front deck is
then wired in the same manner. except
that it will be necessary to space the
bodies of these units away from those
on the rear deck.

This should be done by forming a
right angle with the lead of each com-
ponent connected to the front deck.
This lead, trimmed to about 1% inch, is
first soldered with the component
pointing out from the switch. The lead
is then bent at about 34 inch from the
connection so that the body now points
toward the rear wall, parallel to the
matching component on the rear deck.
These free ends are also trimmed and
soldered around a ring, as was done
with the rear-deck units on the inner
ring.

The rings can be formed by bending
the bus bar or heavy wire around a
glass jar or round can of suitable di-
ameter. The ring for the rear-deck
units is 3 inches in diameter, and the
outer front-deck ring is 3% inches. The
free ends of these rings can be joined to
complete the circles by forming a
spring or spiral made up of #20 solid
wire. Simply slip the spring over the

Fig. 2. A pair of connector jacks and only two controls, for
choosing any of 57 values, keep the box functionally simple.

July, 1960

0 e

Fig. 3. How component pairs are used in
each of three multiplier-switch positions.
Polarity of electrolytics is considered.

free ends and solder. The two spirals
can be seen above Cu and Ciw (Fig. 4).

C:, C., Cy, and Cy are mounted on the
terminal board seen above 8i. Cii, Chs,
Chs, and Cu are mounted below S: on an
insulating board. Twist-prong electro-
lytics were used without insulating
wafers, and so this type of mounting
was dictated. If tubular electrolytics
are to be used, the board can be dis-
pensed with and the capacitors can be
strapped to the bottom of the box.

A study of the schematic will show
that the box cannot be used as a com-
mon negative for the electrolytics. The
output jacks (Ji, J:) should not only
be color coded or otherwise marked to
indicate polarity, but should also be in-
sulated from the box. All wiring in-
volving the capacitors mounted on the
two boards is completed on the boards
before the latter are mounted in their
respective positions. Flexible leads

www.americanradiohistorv.com

brought out from the boards are con-
nected to appropriate points on S.. S,
or the rings. The polarity of the elec-
trolytics and the larger tubulars must
be observed.

The resistors used were one-watt
units of 5 per-cent or 10 per-cent tol-
erance, but should be reasonably
matched on an ohmmeter or bridge.
The electrolytics are 450-volt units,
and the .5-uf. capacitors have a 400-volt
rating. All the others are 600-volt
units. The .0001-xf. units may be mica
or tubular (the author used micas).

If all new construction is attempt-
ed, it would be wise to purchase the
smallest capacitors available, such as
Sprague “Midgets” for the electrolytics
and Cornell-Dubilier “Cubs” for the
others. Ohmite ‘Little Devils” are a
good choice for the resistors. The use
of small-sized components will make
construction easier if the recommended
box is used—or could result in a more
compact unit if desired.

The method of calibrating S:. used
in the author's version (Fig. 1) need
not be followed. White bristol paper
cemented on a round plate could be
employed with the values marked in
ink. Or else, a dial plate is available
for use with this switch, marked “Off”
through "19,” and a small chart could
be cemented somewhere on the box
showing the basic value at each rota-
tion of the switch.

As noted earlier, this substitution
box was originally planned with audio
work in mind. However, its broad and
comprehensive coverage has made it
just as valuable in every other applica-
tion to which it has been put. 3o

Fig. 4. Rear view shows relationship between component pairs
on both switch decks and two “'rings" for common connections.
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Voltage Regulation
for Transistors

By KENNETH BRAMHAM

Especially useful with supplies for transistorized gear,
inexpensive semiconductor diodes may be used for
close stabilization of other low-voltage sources.

voltage regulator circuit is often

useful to the service technician when
he is working on transistorized com-
munications or industrial equipment.
Service problems tracked down to a
varying supply voltage, or to battery-
operated equipment to be converted for
power-line operation, are both in-
stances where the ability to add volt-
age regulation is useful. For the tech-
nician building his own transistorized
test equipment or the ham turning to
transistorized gear, a few basic voltage-
regulator circuits are essential. The
type to be described fills a need for
low-cost regulators in the .3- to 3-volt
range, which includes the bias voltage
of many transistor circuits.

Why this special need for regulation
with transistor circuits ? The transistor
is a current-drawing device operating
at relatively low voltages. Wide varia-
tions of current drain often occur in
normal operation, and cause widely
varying voltage drops across the in-
ternal resistance of the supply. These
voltage changes are particularly both-
ersome in the case of circuits using a
fixed bias supply, where the relation
of bias to “B" voltage must be main-
tained within narrow limits if the cir-
cuit is to work as intended.

A voltage-reference component is, of
course, the first requirement of any
regulator circuit. For our low-voltage
regulator, the silicon junction diode

82

THE ABILITY to design a simple

will be used as a reference element,
and a brief review of its characteristics
is in order. The junction diodes so fa-
miliar to the service technician as
power rectifiers have the character-
istics of low resistance in the forward
direction and a very high resistance
when the polarity of the applied volt-
age is reversed. Each diode type has
certain limitations as to the maximum
current in the forward direction and
maximum voltage in the reverse direc-
tion. If the forward-current rating is
exceeded, the diode junction overheats
and is destroyed; if the inverse voltage

Fig. I. For a given range of current
variation, voltage across a silicon di-
ode, for the most parf, changes little.
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rating is exceeded, the normally very
small reverse current, due to secondary
emission in the junction, starts to in-
crease and creates an “avalanche” of
increasing current which, in turn, over-
heats and destroys the junction. The
“perfect” diode would have infinite re-
sistance in the inverse direction and no
resistance in the forward direction. In
short, it would therefore have no limi-
tations as to current and voltage.

A voltage-current curve for a typical
silicon rectifier is shown in Fig. 1. Here
we see that a change in current
through the diode from almost zero to
100 milliamperes results in a change in
the voltage drop across the diode from
.6 to .8 volt, but that this change in
voltage is not linear. (The linear volt-
age change across a pure resistance
would be a straight line.) It is possible,

. however, to use a small part of the

voltage-current curve to give a reason-
ably small voltage change for a current
change of, say, 20 or 30 ma. This sug-
gests the use of a semiconductor diode
as a voltage-reference element of suf-
ficient accuracy for our purpose, al-
though not of the accuracy expected
with a higher-cost zener diode manu-
factured specifically for voltage-regula-
tor service.

And now, another brief review—the
basic principles of voltage regulation.
Voltage variations across a load origi-
nate in two ways; through changes in
voltage of the source (which may be

ELECTRONICS WORLD
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Fig. 2. Variations in
the output voltage of
a power supply {A)
can arise either be-
cause of changes in
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source voltage E or in
the load Ry, producing
changes in the drop

across the internal re-
sistance of the supply,
R.. It is possible to ad-
just for such changes
{B) by inserting a po-
tentiometer, R., and
resetting it manually.
For automatic, quick-
acting regulation {C),

Ry

resistor R is put in
series with the load
and a regulating di-
ode is put across the

load. Fig. | shows the
voltage-current char-
acteristic of the diode
making this possible.
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either a rectified a.c. supply or a bat-
tery), and through changes in the re-
sistance of the load (causing a change
in voltage drop across the internal re-
sistance of the source). A simplified,
equivalent circuit of a typical power
supply and load is given in Fig. 2A
where the voltage source, E, is shown
variable, representing either an a.c.
power line subject to fluctuations or a
battery that deteriorates with use. The
resistor, R., represents the power-sup-
ply components in the case of an a.c.
supply, or the internal resistance of a
battery. The load resistor, R., repre-
sents the circuit being supplied, and is
shown variable to account for changes
in current drain. If either of the two
variable components is changed, a
change in voltage across the load will
result.

Our equivalent circuit is shown modi-
fied in Fig. 2B to include a variable
resistor, R., across the load. It is now
possible to compensate for changes in
source voltage and load resistance by
adjusting RE., thus regulating the cur-
rent through R. and the voltage drop
across it, to maintain a constant volt-
age across the load. A manual compen-
sation circuit of this type would hardly
be practical for actual use, as it would
require constant attendance and would
depend upon the voltmeter's efficiency
and operator’s reaction time for its
operating speed. Obviously, we need
some form of automatic compensating
resistance to replace both meter and
operator. The silicon junction diode is
the component we will use.

A very simple voltage regulator cir-
cuit is shown in Fig. 2C consisting of
a regulating resistor B (which is much
greater than the source resistance)
placed in series with the supply, and a
silicon rectifier diode across the load.

July, 1960

Variations in current through the di-
ode, caused either by supply-voltage
changes or by the effective resistance
of the load (in parallel with the diode),
will produce voltage variations in ac-
cordance with the voltage-current
curve of Fig. 1. By limiting the diode
current to a range from, say, 10 to 20
ma., we are able to limit the voltage
range from .69 to .71 volt, or .7 volt
=+ 1.43 per-cent. This tolerance is more
than adequate for the majority of ap-
plications encountered by the techni-
cian. (In theory, we have one other
variable besides current and voltage;
this is the temperature of the silicon
junction, which can be ignored in most
service jobs.)

Now let us apply this regulator cir-
cuit to an actual case. A regulated
supply is needed to provide 1.4 volts to
a transistor circuit from a 117-volt a.c.
supply, replacing a zinc-carbon (1.5-
volt) or mercury (1.34-volt) dry cell.
The load current is known to vary from
5 to 10 ma., while the a.c. supply is
known to vary from 95 to 120 volts. A
6.3-volt filament transformer is a stock
component, as are silicon rectifier
diodes. One diode and a resistance-
capacitor filter along with the trans-
former can be used to make a half-
wave rectifier with a d.c. output of 3.5
to 4.5 volts when connected to our 95-
to 120-volt supply. From Fig. 1 we see

Fig. 3. Silicon (or ger- |
manium) diodes can :
be used in series to |
obtain a stable output !
at a desired voltage :
from a relatively un-
stable source, such as
the power supply

that a diode conducting 15 ma. will
have .7 volt across it: Two diodes in
series will therefore give the required
1.4 volts. The completed circuit is
shown in Fig. 3; all that remains is to
calculate the value of R, from the
following formula:

V-V
In+1s

where, V = mean rectified supply volt-
age; V. = desired output voltage; I; =
diode current; and I. = mean output
current,

Thus,
4—14

E=0o5+ 015

= 116 ohms.

The closest standard value likely to
be in stock would be 100 ohms, and
this is the value we choose for R.

Now the worst possible conditions
of voltage and current will be 4.5-volts
d.c. with a load of 5 ma., and 3.5-volts
d.c. with a load of 10 ma. In the first
case, the drop across R is measured as
3.1 volts. Thus, by Ohm’'s Law, current
through this 100-ohm resistor is 31 ma.
Since 1. has been given as 5 ma., this
leaves 26 ma. as current through the
diode. Fig. 1 shows that, with this cur-
rent through it, the drop across one
diode will be about .74 volt—or 1.44
volts through two of them.

With 3.5 volts from the supply and
10 ma. drawn by the load (the other
extreme), 2.1 volts are measured across
R, indicating 21 ma. total current. Thus
I, is 11 ma., the drop across one diode
(Fig. 1) is .69 volt and, across two,
1.38 volts.

This type of circuit is not limited to
silicon diodes. The germanium junc-
tion diode may be used, and with much
greater accuracy than the silicon diode,
but the voltage across a germanium
junction is in the region of .3 volt and
circuit values must be calculated around
this level. The combination of a silicon
and a germanium diode in series can be
convenient when a 1-volt reference is
needed. In fact, various combinations
permit flexibility in establishing differ-
ent regulated voltages.

However, it is not practical to apply
this circuit, using semiconductor diodes,
where output voltage requirements are
so high as to need more than three or
four diodes. The reason is that the cost
then exceeds that of a regular zener
diode manufactured specifically for
voltage regulation. The technique can,
however, be used with goed results in
such low-voltage applications as the
transistor bias supply and other tran-
sistor circuits. B

SILICON DIODES
5-10MA,

J.) 1.38~1.44V.

|
1
|
shown in broken lines. =
L
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the service department as he heard

a droning voice, mixed in with
slow-speed code, emanating from a
three-way portable sitting on the end
of the service bench.

“What station’s that?"” he demanded
of Mac, his employer, who was looking
down at the receiver with a smile of
satisfaction.

“It’s the aviation range station at
Center City operating on a frequency
of 266 kilocycles,” Mac explained. “This
station puts out a continuous weather
report for planes in this general area.
The reports are on tapes that are
changed at frequent intervals. That
‘dit-dah, dit-dah, dit-dah’ in the back-
ground shows we're not in the center
of the beam.”

“Just a minute, just a doggoned
minute!” Barney interrupted. “That's
a broadcast receiver, pure and simple.
How come it's pulling in that low-fre-
quency station—and why is it 7"

“The receiver belongs to Mr. Smith,
owner of the Bon Ton Department
Store. He is a flying enthusiast with
his own plane. As such, he likes to keep
an eye on the weather, even when he
is down at the office. When conditions
are particularly good, he can sneak off
for an hour or so of flying. With this
in mind, he asked me if I could convert
one of the many broadcast receivers he
had lying around the house so that it
would pick up this weather report.

“At first I shied away from the idea.
I was thinking in terms of trying to
make the broadcast receiver tune the
whole low-frequency band from 200 to
550 kilocycles; and you know what a
complete re-doing of the front end that
would take; then, too, I was concerned
with the idea an aviation weather re-
ceiver should be very, very dependable
because the flier’s life might depend on
it. But Mr. Smith explained he only
wanted to receive just this one station
and that the receiver would be used only
in his office or at his home. His plane
was fully equipped with all sorts of
standard aviation radio equipment.
This put a different light on the proj-
ect, and I agreed to see what I could do.

&4

BARNEY stopped short in the door of

By JOHN T. FRYE

ervice shop

Oscillating Canine

“Actually the solution turned out to
be ridiculously simple. After putting
the receiver into good operating condi-
tion—it needed new filter capacitors—
I had only to pad the oscillator and an-
tenna circuits down to where the 266
ke. station could be picked up with the
receiver dial sitting on 600 ke. I picked
this dial setting so as to have a little
tuning leeway and yet be able to use
most of the capacity in the receiver’s
tuning capacitor.

“For padders I used the double com-
pression trimmers out of a discarded
i.f. transformer. These had a measured
maximum capacity of about 200 paf,
each; and one was more than enough to
lower the oscillator frequency from
1056, where it sat to tune in 600 kc.,
down to 722 ke.. where it had to be to
produce a 456 difference beat with 266
kc. However, since you have to quad-
ruple the capacity of a parallel tuned
circuit to halve the resonant frequency,
I knew I'd have to use considerably
more extra capacity than the 200 gpaf.
available in the other trimmer to lower
the frequency of the antenna circuit
from 600 to 266 ke. A little cut-and-try
procedure, using the grid-dip oscillator
to keep track of resonance, revealed
that a .001-¢f. silver mica in parallel
with the 200-gzuf. trimmer and the set'’s
tuning capacitor did the job in fine
shape.”

“Having to listen to that program
very long would drive me nuts,” Bar-
ney said as the taped voice, punctuated
with the slow code, droned on and on.
“It would be easy, though, to use a
d.p.s.t. switch to cut out the extra ca-
pacities and restore ordinary broadcast
reception.” ]

“Yes, and I mentioned that to Mr.
Smith; but he said it wasn’t worth the
trouble to him. He already had lots of
broadcast receivers,” Mac answered.

“Well,” Barney said with a deep sigh,
“you've solved your problem, but I've
still got mine.”

“You mean you're still working on
that little transistor set you started on
this time yesterday?”

“Yes. and at the rate I'm going, I'll
be still working on it a week from now,

www americanradiohistorv com

That little monster is a real live dog.”

“The only trouble is that it oscillates,
isn't it ?"”

“Oh yes, that’s the only trouble,”
Barney answered sarcastically; “but
TI've got news for you: running down
oscillation in a printed circuit transis-
tor receiver is a lot different than hunt-
ing the same difficulty in a tube
receiver.”

“From what I've heard, it’s an r.f. or
i.f. rather than an audio oscillation.”

“True. You get a heterodyne whistle
on every station.”

“I supposc you started by changing
the battery.”

“Right. I'm hep to the fact that some
of the cheaper receivers depend on the
low resistance of a good battery to tie
signal-carrying return circuits down to
ground. When the battery is partially
exhausted, its internal resistance goes
up and permits coupling between some
of the return circuits that can cause
oscillation. A new battery made no
difference.”

“Then I suppose you paralleled all
the decoupling capacitors. one at a
time, with a unit you knew to be good.”

“Yes, and since this is a well-designed
receiver, there were several of those
capacitors. I had to remove the speak-
er to get at some of them, but I never
missed a one. I'll stake my reputation
as a hot-shot electronic technician that
there are no open capacitors.”

“At the moment you wouldn't be
putting up much,” Mac said with a wry
grin. “About next, I imagine you
checked the alignment.”

“Your crystal ball is clear today! I
went over the alignment two or three
times, and there is nothing wrong in
that department.”

“How about the possibility that the
printed circuit bhoard was cracked so
as to produce a break in the grounding
lead? That would leave part of the
grounded circuit floating.”

“I thought of that, too,” Barney said
triumphantly, “and I jumpered across
various portions of the ground bus. It's
OK.”

“H-m-m-m-m, how did a careful volt-
age check turn out? Maybe some of
the bhias resistors have changed value
and altered stage gain.”

“All voltages are right on the button,
but I did not stop there. I pulled all the
transistors from their sockets and did
a complete resistance check. The re-
sistances at all check points provided
in the service data are well within five
per-cent of values specified.”

“This is getting interesting,” Mac
said as he reached over and picked up
the circuit diagram. “Looking at this, I
can see one very nasty possibility: the
i.f. stages are neutralized, and if one
of those neutralizing capacitors opened
up. or if this resistor in series with a
neutralizing capacitor opened up, the
stage would oscillate quite merrily.”

“You've got to do better than that,”
Barney gloated. ‘I used a little variable
trimmer capacitor in place of each of
those little ceramic neutralizing ca-
pacitors and varied it back and forth

(Continued on page 92)
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Vertical Non-Linearity Horizontal Non-Linearity Smeared Picture Loss of Vertical Sync Heater-Cathode Leakage

PINPOINT TV TROUBLES
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Video |.F. Overload 60-Cycle Hum in Picture Loss of Horizental Sync Loss of Vertical Sweep

IN 12 THE TIME ¢

TELEVISION
ANALYST
By Easy Point-to-Point Signal Injection,

You See the Trouble on the TV Screen and
Correct it—Faster and More Profitably!

Most useful instrument in TV servicing today!
Enables you to inject your own TV signal at any point
and watch the resulting test pattern on the picture
tube itself. Makes it quick and easy to isolate, -7 )
pinpoint, and correct TV trouble in any stage @ AR T g
throughout the video, audio, r.f., i.f., sync, and sweep
sections of black & white and color television sets—
including intermittents. Makes external scope or D o '+
wave-form interpretation unnecessary. tEnables any f‘ '1
serviceman to cut servicing time in half, service more 0 Q 9 @?
..é L]
®

TV sets in less time, really satisfy more customers, and
make more money. Color generator provides
both rainbow pattern and color bars. Net $27 995

6 @ w
c @ |
s aw .

- @

b, e
.

o . it

Nt

MODEL 1075 TELEVISION ANALYST
Makes Money for Thousands of Service Technicians

Soive Rough Sweep Output Problems with
DYNA-SWEEP CIRCUIT ANALYZER

Saves mony hours of service work. Provides vertical and
horizontal sync and driving pulses that enable you more
easily and quickly to check out every stage in the sync
and sweep sections of o television receiver. Tracks down
troubles in the horizental and vertical cutput circult in- &K See Your B&K Distributor
cluding defective output transformer and yoke; checks . .

for shorted turns, leakoge, opens, short );ircuih, ond or Write for Bulletin ST25-N
continvity. Includes unique high-voltage indication.
Eliminotes trla! ond error replocements.

Model A107 Dyna-Sweep. Companion unit for use only with

B&K Model 1075 Television Analyst for driving source. Net, $54.98 BzK MANUFACTURING (€O.
Model 1070 Dyna-Swoep. Some o1 Model A107 but has ins 1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

own horizontol and verﬁc.ol driving pukse, ond i1 used independently Conodo: Atlos Radio Corp., 50 Wingold, Toronto 10, Ont,
of the Model 1075 Television Analyst, for separote testing. Net, $74.93 Export: Empire Exporters, 277 Broodway, New York 7, U.5. A,

July, 1960
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“ECONOMY' STEREO AM/FM TUNER KIT (AJ-10)

Full fidelity AM and FM reception, plus up-to-the-minute design features are yours at

minimum cost with this ncw Heathkit sterco tuncr. Features include: 2.5uv sensitivity

for 20 db quicting; individual flywheel tuning; separatec magic-eye tuning indicators

for AM and FM; AM bandwidth switch; 3-position (off-half-full) automatic frequency

control (AFC); FM multiplex adapter output. 14 lbs. $5995
Ad-10

$6.00 dn., $6.00 mo.

HI-FI RATED 25/25 WATT STEREO AMPLIFIER (AA-50)

In one handsome package, you get both stereo power and control, with a host of deluxe
features. Hi-fi rated at 25 watts per sterco channel (50 watts mono), this ncw Heathkit
design includes channel scparation control; new mixed center speaker output; sterco
reverse and balance controls; separate tone controls for cach channcl with ganged
volume controls; five switch-selected inputs for cach channel (sterco “mag. phono,”
tape hcad, 3 hi-level). Extra input for mono ‘‘mag. phone.” Special outputs for tape
rccording. Easc of assembly assured by two circuit boards. 30 lbs. - 37995

$8.00 dn., $8.00 mo.

MIXED LOWS
STEREO CROSSOVER KIT (AN-10)

Permits using onc bass woofer and morc cconoms
ical ‘‘wing” spcakers for sterco. Delivers non-
dircctional bass of both channcls betow 250 cps to
onc woofer; passes higher frequencies to wing
spcaker. Takes 25 watts per channcl; 8, 16 ohm
woofers; 8 ohm high freq. speakers. 10 Lbs.

AN-10 5]995

Player Kit by Heath—
Mechanism by Garrard

. MANUAL
STEREO RECORD PLAYER KIT (AD-10)
Rubber matted hcavy turntable is shock mounted,
CH—, 4 supsidiary of ¢ and idler wheels retract to prevent flat spots.
wSTROM' RO LA 4-pole motor; 16, 33Y4, 45 and 78 RPM; Sonatone
Y 8TA 4-SD ccramic stereo turnover cartridge with

diamond and sapphirc styli; preassemblcd mecha.
nism and basc. 10 lbs. 9
AD-10 S33 5
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Quality Stereo at
Minimum Cost

ECONOMY STEREO PREAMPLIFIER KIT
(A A-20)

A low-cost. versatile sterco preamp-control center.
Four inputs cach channel accept magncetic cav-
tridge. crystal or ceramic cartridge, and tuner,
tape. TV. cte. Six position function switch gives
flexible steveo or monophonic use. Features cath-
ode follower outputs plus hi-level outputs for tape
reccorder drive, calibrated Baxandall-type tonc
controls for cach channel, clutch-type volumc
controls, filament balance controls, and accessory
AC sockets. Sclf-powercd. Styled in black and

gold. 8 Ibs. hiaeldh $3495

PROFESSIONAL RATED 35/35
WATT BASIC AMPLIFIER KIT (AA-40)

Doubles as a supcrb dual 35 watt sterco amplifier
or a full-fledged 70 watt monophonic amplifier.
Fcatures a mixced-channcls center speaker output
for fill-in sound, and individual level controls for
sterco. “‘Sterco-Mono’’ switch tics both amplifiers
to onc level control for monophonic use. Dual out-
puts for 4, 8, 16, and 32 ohm specakers. Parallcling
outputs for 70 watt monophonic usc matches 2,
4, 8, and 16 ohm specakers. 41 lbs. 57995
AA-40

$8.00 dn., $8.00 mo.

HI-FI RATED 14/14 WATT BASIC
STEREO AMPLIFIER KIT (AA-30)
(not illustrated)

14 watts per channel, separate level controls,
tocal /remote power switch. circuit board. Styled

like AA-40 above. 21 Ibs.
AA-30 S4595

MOBILE PA SOUND EQUIPMENT

Perfect for political campaigns, advertising, sport-
ing cvents . . . hundreds of PA applications. The
10 watt amplifier opcrates from any 12 to 15 volt
battery. Features an all-transistor circuit for
rugged, dependable performance and long life.
No warm-up time required. Mounts easily under
auto dash. Inputs for microphonc and music
source. Two channel mixing circuit *‘fades™ auxili-
ary input when used with microphone supplied
- . . lets you override music with voice without
changing control scttings. Outputs for 8 and 16
ohm spcakers.
MOBILE PA AMPLIFIER KIT (AA-80) 7 Ibs.
9.95

COMMERCIAL SQOUND SYSTEM (CSS-1) con-
sists of AA-80 Amplificr; microphonc; car-top carrier;
onc 16 olun, 15 wan outdoor speaker. 19 lbs. $84.98
COMMERCIAL SOUND SYSTEM (CS55-2) same
as above except with 2 speakers. 25 {bs. $99.95
EXTRA HORN SPEAKERS (401-38):

As described above. 6 1bs. $19,95

Perfect for Summer Sun and Fun!

6-TRANSISTOR PORTABLE RADIO KITS (XR-2 Series)
Asscmbled in only a few hours. both of these models incorporate superior
design features that will give you portable-lisicning enjoyment day after day.
Vernier tuning control gives smooth, casily-scparated station tuning. Large
4" x 6" PM spcaker with heavy magnet provides “‘big set’” richness of tone.
Opcrates on standard size “D’ flashlight batteries. Six Texas Instrument

transistors. 9095
XR-2P (plastic) 6 lbs. 29
XR-2L (simulated leather) 7 ths. $34.985

FREE CATALOG

Send for your free Heathkit catalog today
. . . describes over 150 hi-fi, ham, test,
marine, and general kits.
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NEW! Citizens Band Transceiver. ..

wwm
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CITIZENS BAND
TRANSCEIVER KIT (GW-10)

Now, from Heath, a new 2-way Citizens Band
Transceiver with every modern improvement for
clear, noise-frce operation, The superheterodync
receiver section may be cither crystal controlled
on any onc predetermined channel, or all 23
channels may be continuously tuned by the front
panel tuning knob; a front panel switch sclects
cither crystal or variable control. An automatic
“series gate” noisc limiter minimizes impulse-type
noiscs (ignition interference, ete.}. Adjustable
squelch control silences the receiver during ““stand-
by."" Press-to-talk microphone features a coil-cord
conneCtion to the transceiver. Transmitter is
crystal controlled on any onc of 23 assigned chan-
ncl frequencies chosen. Order model GW-10A for
117v AC operation; order GW-10D for 6 and
12v DC operation, both with sclf-contained power
pply. 11 lbs.
- A GW-10A or GW-10D $62§asch

$6.30 dn., $6.00 mo,

3 band ‘““Mariner®’

TRANSISTOR DIRECTION
FINDER KIT (DF-3)

Features ninc-transistor circuit, flashlight
battery power supply, pre-assembled, pre-
aligned tuning section, three bands (beacon-
acronautical, broadcast and marine-telc-
phone), and a new “‘scnse’ antenna system
that climinates 180° ambiguity in bearings.

Splash resistant. 13 bs.
P pea *99%

$10.00 dn., $9.00 mo.

First of a Series

EDUCATIONAL KIT (EK-1)

Teaches, as you build, the basic ‘‘yardsticks™ of
electronics . . . opens up fascinating areas of study
for youngsters and adults alike. The combination
kit and text-workbook gives you a practical dem-
onstration of the principles of voltage, current and
resistance, the thcory and construction of direct
current serics and parallel circuits, voltmeter,
amincter and ohmmeter circuits and the applica-
tion of ohms law to these circuits. The completed
mecter is used to verify ohns law and the maximum
power transfer theorem, one of the most important
theorems in clectronics. The finished kit, a prac-
tical volt-ohm-milliammeter, may bc used in a
varicty of applications. Procedures for checking
honie appliances and automnobile circuits included
with the kit. The EK-1 will serve as a prerequisite
to following Heathkit ducational kits; get started
NOW in this “lcarn-by-doing™ scries. 4 lbs.

EK-1 5] 995

For Boating, Fishing,
Skindiving
TRANSISTOR DEPTH
SOUNDER KIT (DS-1)

Completely transistorized. Indicates depth.
type of bottom, and submerged objects,
from 0 to 100 fect. Powered by G flashlight
batteries for complete portability. Trans-
ducer included may be mounted through
hull, or temporarily outboard. Rugged,
splash-resistant cabinet. Adjustable mount-

ing bracket. 10 Ibs. oy 56995

$7.00 dn., $7.00 mo.

Ten-transistor ““Mohican’’

GENERAL COVERAGE

RECEIVER KIT (GC-1)

First kit of its kind to use ceramic IF
“Transfilters.” Covers 550 to 30 mc on 5
bands, with 5 scparatcly calibrated bands
to cover amateur frequencies (including 11
meter citizens band). Powered by 8 flash-
light batteries. Built-in 54” whip antenna,
tuning meter, headphone jack. 20 lbs.

GC- s‘ 0995

(Less Batteries)

$11.00 dn., $10.00 mo.

: §

%
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MUTUAL CONDUCTANCE
TUBE TESTER KIT (TT-1)

An impressive list of electronic and mechanical fea
tures makce this tube tester one of the finest values in
the electronics industry. Test Gm (amplifiers) from
0 to 24.000 micromhos. Fmission. Leakage. Gric
Current (¥4 mieroampore sensitivity), Voltage Regu:
lators (bnilt-in variable DC power supply). low
power Thyratron and Eyc tubes. Features 300, 45t
and 600 ma constant current heater supplics. Life
test, Hybrid tube test. built-in switch-operated cali-
bration civcuit. Large. casy-to-rcad meter. Constant
tension. free rolling illuminated chart. Kit include:
7 wiring harncsses. Asscinbly skill of technician o
higher recommended; assembly time. 40 hours aver-
age. Black lcatherette case with white trim, nyloi
fect, removable top. A specialized tool of unusua
valuc that will pay for itself many times over. 27 lbs.

TTA s] 3495

$13.50 dn., $12.00 mo.

Heathkit” gives you more
TRANSISTOR MODILE in these 10 ways

POWER SUPPLY (HP-10)

New I'mproved Design

1. BUILDING A HEATHKIT IS EASY—Check-by-step instruction

All transistor circuit! Operates manuals make it virtually impossible for you to fail.
from 11 to 15VDC input; at 2. BUILDING A HEATHKIT IS QUICK—No complicated, tech-
12VDC provides 600 VDC (@ nical jargon for you to decipher; at most, a Heathkit takes only a
200ma, or 600VDDC @ 150ma & few evenings to assemble.
300VDC @ 100ma simultanc- 3. BUILDINQA HEATHKIT IS ECONOMICAL—Mass production
ously.at]ZO pues, Meantive 1Z5% andtpurchasmg economies are passed directly along to you, our
St customers.
@ 30 ma also provided. Max. 4. BUILDING A HEATHKIT IS EDUCATIONAL—As you build,
ambicnt temp. 150° @ 120 watts you learn . . . more about electronics, more about the component
ICAS. Input required: 2 amps units and when and where to add them.
idling; 13 amps full output. In- 5. BUILDING A HEATHKIT IS FUN—Nothing quite equals the
cludes hcavy filtering, remote re- sense of achievement you receive when you successfully complete
lay primary control, silicon recti- a Heathkit unit and "'tune-in" for the first time.
ficrs, aluminum heat sinks. 10 1bs 6. YOUR HEATHKIT 1S GUARANTEED—Every Heathkit unit is
! : 1 guaranteed to meet advertised performance specifications . . . or
HP-10 84495 your money will be cheerfully refunded.
7. YOUR HEATHKIT IS AVAILABLE ON CONVENIENT CREDIT
—Our time payment plan makes it possible for you to order now
. . . pay later.
8. YOUR HEATHKIT IS TOPS IN QUALITY—The very finest in
NEW Six and Ten Meter electronic equipment comes te you in kit form from the Heath
Company.
TRANSCEIVER KITS 9. HEATHKIT DEALERS CAN SERVE YOU LOCALLY—Carefully
(HW-19 and HW-29) selected Heathkit representatives are avallable in many localities.
Combination crystal controlled The convenience of local Heathkit sales and service costs but a

itter d variable tuned few dollars more.
Sy Joloy ERREROL [0 10. HEATHKIT SERVICE IS CUSTOMER SERVICE—Our staff of

?t;cch‘rs SRCTEHDL fixed or mo- technical experts is always ready to answer your questions or help
bile on the 6 and 10 meter aina- valif you Navedany @ifficaity!

teur hands (50-54 me for HW-29
and 28-29.7 mc for HW-19).

e L Y bty Y S ———

Superregencrative recciver pulis A > ORDERING INSTRUCTIONS

d a I - " Fill out.the order blank below. In-

ln‘SlgtlallS of 1 mici OV4O|I., hans_ _ clude charges for parcel post ac-

mittcr 1nput approximately 5 H EAT H K l T cording te welghts shown. Express
. BT ; - 1 orders shlpped deilvery charges

waus. Built m_ ”7, VAG PO\\(‘I colleet. All prices F.0.8. Benton

su pply, mctcnng _]ack, prcss-to- Harbot, Mich. A 20% deposit is re-

quired on alf €.0.0. orders. Prices
subject to change without notlece.

talk switch. 10 lbs.

TNy, » subuciary of
HW-19 (10 meters) 33995 DAYSTROM, inconronares
HW-29 ( 6 meters) e 4
Less crystal HEATH COMPANY, Benton Harbor 1S, Michigan

Please send the following HEATHKITS:

ITEM MODEL NO, PRICE

send today for Your
FREE HEATHKIT® CATALOG -

Over 150 items of hi-fi,
marine, amateur, test and general
equipment are illustrated

Ship via( ) Parcel Post {( ) Express {( ) COD ( ) Best Way

( ) SEND MY FREE COPY OF YOUR COMPLETE CATALOG

and described in the complete Name
Heathkit catalog. Address
City Zone___ State

www americanradiohistory com Dealer and export prices slightly higher.
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WHO NEEDS

MILESOF WIRE P

GET
HOME ELECTRICITY

ANYWHERE

WITH A

Loraro

CONVERTER

Change 6 or 12 volt D.C. to
110 volt, 60 cycle A.C.

No Installation—Just plug into
cigaretie lighter of car, truck,
or boat, and it's ready to go!
Operate lights, elec-
tri¢ shavers, dictation
machines, record
players, small electric
tools, portable TV,and
testing equipment.

Models from 15
to 200 watts,

priced as low as $1295

rgnig Parda Dealer ar Jobber

COMPANY

JESIGHERS & MFRS OF ELECTROHIC EQUIPMERT SINGE 1927
1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA
In Canada: ATLAS RADIO CORP. LTD.—Toronto, Ont.

Ask By Mame For

GENUINE

your assurance ¢
| of brand name =
i quality JL
NO-NOISE
TUNER-TONIC

With PERMA-FILM

® Cleans, lubricates, re-
stores all tuners, in-
cluding wafer type.

® Non-toxic, non-inHam-
mable.

e For TV, radio and FM
use,

e Economi-
cal—a
little does
a lot.

NO-NOISE
VOLUME CONTROL and
CONTACT RESTORER

® Lubricates 6 0z.
e Cleans  © Protects | Aerosol Can

WNMmmmmn$325

si00 i235

&1 FREE ..
m=h 5" PLASTIC
EXTENDER

® Push Button Assembly
+ For Pin-Point Applications
o Does Not Cause Sharts

P s Be Sure to Ask for
" NO-NOISE -
RUBBER COAT

s

Fig. I. Using a 19-in. {diagonal measurement] CRT, set width is enly 18 in.

19-inch Transistor TV

Motorola is now producing this self-contained,
battery receiver that also works from a.c. line.

SPECIALLY designed battery, a

new transistor tuner, and a rede-
signed CRT have helped make possible
Motorola’s first commercial, portable
TV with a large screen. The set (Fig.
1) weighs in at 40 pounds including the
battery and features a telescoping an-
tenna for completely independent op-
eration.

Its 19AEP4, 114° CRT is a 19XP4
whose gun structure has been modified
to give sharp focus with only 100 volts
on the screen (G:). Also the filament
has been designed for 12.6 volts at 150
ma.

The sensitive front end is a Standard
Coil turret tuner using three transis-
tors—r.£. amplifier, oscillator, and mix-
er—to which strips for u.h.f. reception
can be added. The noise figure is 10
db, and a 15-microvolt signal will pro-
duce the 20-volt peak-to-peak output
from the video amplifier needed to
drive the CRT. The tuner can be seen
on the hand-wired vertical chassis in
the upper, left-hand corner of Fig. 2.

The 5-pound, rechargeable, silver-
cadmium battery (20-22 volts} main-
tains its output well for thée playing
cycle of five to six hours. Guaranteed
for a full year, it can be recharged at
least 500 times. Charge begins when a
detachable line cord is plugged into an
a.c. outlet while the receiver is in the
“off'* condition, and is automatically
interrupted by a relay when full charge
is reached. If the receiver is turned on
while the line cord is connected, the
battery is disconnected and the built-in
charger becomes the power supply for
the receiver circuits. Available sepa-
rately at $88, this power pack is esti-

mated to provide viewing at the cost of -~ i

two cents per hour.

www americanradiohistorv com

Using 23 transistors and 12 diodes,
the circuit includes a three-stage i.f.
amplifier; a two-stage video amplifier;
and a two-stage, amplified, keyed a.g.c.
circuit in conjunction with a three-po-
sition sensitivity switch. The push-pull
audio output delivers % watt at 10%
distortion.

A regulated, 15-kv. flyback supply
provides high voltage. Regulation per-
mits the same brightness and sharp-
ness obtained with supplies rated at
18-20 kv., which actually fall off dras-
tically under normal loading. This cir-
cuit also provides “B+" for the video
amplifier to obtain sufficient drive for
the CRT.

Dubbed the "Astronaut,” the lug-
gage-styled set features a carrying
handle and detachable front cover to
protect the CRT in transit. Its price is
$275 excluding the battery pack. -0

Fig. 2. Wrap-around chassis takes lit-
tle room. CRT determines over-all size.

ELECTRONICS WORLD
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Remaovable
Froat Plate for

COMPLETELY WIRED Easy Crystal Automatic

Acce ssibilily Noise Limiter

NOT A KIT! Microphone Switch
High Dutput

Coax Antenna -
Connector
Crystal Microphone

5 Position
Crystal Selector
with 2 Pasition
1 Position Planetary  “pyshy 19 Talk

Function Switch & IS TVMRE  gliga Switen

*  ONLY 5.00 DOWN
‘%‘&Q\* Not Superregenerative but SUPERHET!

‘i =1hg Lafayette HE-15 meets all FCC requirements and operates in much the same
= = ménner as police and other short wave communications systems. The Transceiver
featur2s 5 crystal controlled transmitting channels operating at a maximum legal
power input of 5 watts fully modulated. RF stage in both transmitter and receiver.
Any one of 5 transmitting frequencies may be instantly selected by the 5 position
crystal selector on the front panel. These S crystals are readily accessible by means
of a removabie front plate and this may be easiiy interchanged with any 5 crystals
of the remaining 22 atlocated citizens band frequencies.

The Superheterodyne receiver is tuneable over the full 22 channel band with 3 watts
On the Farm Trucking audio output. Controls inciude 2 3 position function switch (transmit, receive, and
transmit with spring return), planetary vernier tuning plus squelch noise limiter
control switch. All coils are ferrite tuned. Output impedance matches 52 and 72 chm

[

—

——

Use In the Home Ship to Shora

antenna with Amphenol type coax connector for operating into dipole, ground piane

¢ 5 CRYSTAL CONTROLLED TRANSMITTING POSITIONS or rod arn'enna. Has large 4” PM speaker; input jack forgcrystal or cegramic micro-
» SUPERHETERODYNE TUNEABLE RECEIVER OVER FULL phone; power receptacle in rear for AC line and 6 or 12 volf external power supply.
22 CHANNEL BAND ’ Tr?ns;:elv_?'r.l ISC sg?aplluquvgghsomgle tr;mgrgnct:lergg ?gys;aals;or chantqelg& 'Com.g@te hatgh
output wi ry: micri ne, an r. r mounting of unit in auto,

* 4 DUAL FUNCTION TUBES, PLUS 2 SINGLE FUNCTION boat, etc. Operated on 115 volts AC. Addition of 6 or 12 volt power supply (separately

TUBES, PLUS 2 RECTIFIERS FOR 12 TUBE supplied) adapts transceiver for mobile operation. Size SY2”H x 63”D. Shpg wt., 11 Ibs.

PERFORMANCE ’ HE-15 Factory Wired and Tested (Less antenna). 5.00 Down Net 64.50
* PLANETARY VERNIER TUNING WEG Bower Suppny For i3 Veite “Net 13,95
. COMPLE“T:E WITH TRANSMITTING CRYSTAL FOR HE-18 Power Supply For 6 Vvolits -
27.065M

¢ MEETS ALL FCC REGULATIONS
e REMOVABLE FRONT PLATE FOR EASY ACCESSIBILITY

! ‘gﬁfn%%ggsé I%trTEHCEUPJ:?sN é)(;ls#NNsD?f‘ hT'?Msé%AA's' MUCH ﬂ REW LAFAYETTE
RADIO FIELD INDICATOR ¥
2

NEW! LAFAYETTE TELESCOPIC el i o
CITIZENS BAND WHIP ANTENNA Pl Siput s Riery 2 va et 7 95

Electricity, Batteries or Transmitter Connection.

3 S— With this rugged, new radio field indicator

you can check performance of your marine,

mobile or fixed transmitter ... actually meas-

® Chrome Plated ures the RF field generated by any transmitter

* Telescopes From 16Y2” to 40/ n between 100KC and 250MC regardiess of power.
1
\

Features a 200 ua meter movement with a var-
iable sensitivity control. Phone jack at rear of
indicator accepts earphones thus providing an
aural check of transmitter output. Antenna ex-
tends from 314" to 1034”, Powerful magnet on
bottom plate atlows easy mounting on car
dashboard or metal surfaces. Use anywhere.,,
requires no electricity or batteries. Dimensions:
' (less antenna) 31”W x 2t4%H x 27 D,

TM-14 i

® Mounts Vertically or Right Angle

An outstanding antenna value. This high quality three
section telescoping antenna is designed for attachment
directly to your citizens band transceiver. Ideal for point
to point service over short distances. Molded base load-
ing coil has a threaded stud with a PL-259 plug~~connector
for vertical or right angle mounting. Shog. wt; 1 Ib. Net 7.95
_ - ‘ = .Net 7.

HE-19 iimmnsins . Net 3.95 —— "
D B SE SN GME EAS D AR MW SE MAR GMD TES Gub GOS WS WES MR o=y mep OO

NEW! LAFAYETTE “Tiny” | PLEASE RUSH ITEMS CHECKED!
6 Tra nsisto r Radio k. I [0 HE-15 CITIZENS BAND TRANSCEIVER [ TM-14 RADIO FIELD INDICATOR

[0 FS-206 “TINY” 6 TRANSISTOR RADIO [ HE-19 WHIP ANTENNA
SENSATIONAL PERFORMANCE [ FREE 308 PAGE CATALOG 600
In a Small Package!

Enclosed Find $.........cccooervevennenrennenvunnencnnen (Please include postage to cover.shipping
* 6 Transistor Plus a Germanium Diode . e i)

* Superheteradyne Circuit » Vest Pocket Size FREE 308 Giant Size Pages'

* Built In Earphone Jack For Private Listening
* Trouble-Free Printed Circuit

Engineered and constructed with the jewel
like precision of a fine watch . .. true super-
het circuit, with push-pull audio output
powers either the built-in dynamic speaker
or the personal-type earphone. Extremely
sensitive . . . bujlt in ferrite —rod antenna
brings in distant stations like locals. Emptoys
standard 9 volt battery for economical serv-
ice. Housed in smart black and gold rugged
plastic case. Measures only 4 x 27" x 1Va”
and weighs a mere 10 ounces. Complete with
battery, carrying case and earphone.

Shpg. wt., 2 (bs.

FS-208 "'Tiny' 6-Transistor Radio....Net 19.95

Name

Address, L R——

City. orireecen

R— {1 T

Everything in Hi-Fi

and Etectronics I.AFAYETTERADIO,
P.0.BOX 222, JAMAICA 33, N.Y. Dept. | RG-6

. LI
www americanradidhistorv com
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“BEST OF ALL CONTACT SPRAYS”

AS REPORTED BY INDEPENDENT PRODUCT-TESTING LABORATORY

Lubrication After Rubbing

For 90 Sec. GOOD | Fair Poor Poor Good Poor| Poor Good | Poor Fair

Cleaning After Rubbing *Not tested fur-

For 90 Sec. GOOD | Good| Good Good Good Fair| Poor Good | Fair Poor ther following

sub-standard per-

Protection After 30 Sec. Very Very g::zzadngﬁ )l;!sig;

Exposure to Hi$ Gas GOOD | Fair Fair Good | Good Fair |  Poor Good | Poor Good test. <

Protection After 2 Hours 2nd Sth 3rd 4th *#Presence of sol
_Exposme to HaS Gas BEST | —* | —* Best Best —t]| = Best | —* Best :;Z’;‘e-"d '7.’%533’;53

Boils ot bons.

Flash None at " 'n; F. Slight

Characteristics 200°F] =* | =" | rdener] ool —*| = | wgied —=*| fmdeney

Attack On

Plastic Material NO - — Yes** | Yes*™™ | —=*| —* Yes** | —* o M

ostic Materia es /Yi—/

Channel Master introduces the first triple-action spray!

Channel Master set out to provide a superior
cleaner, lubricant, and protector for electrical con-
tacts. Contact Shield was the result.

To verify our own estimates of the product’s ef-
fectiveness, Contact Shield was submitted to a na-
tionally known independent testing laboratory.

This famous testing organization made a thor-
ough study of Contact Shield, as well as of nine
similar products on the market. The above findings
demonstrate conclusively that this new Channel
Master product is the most reliable contact spray
you can buy!

, Here's why
73" Contact Shield js best:

% @? o provides the most long-lasting protection

® climinates background and resistance noises

o is safer. Will not ignite, flash, or cause short cirevits. ..
propellant is actually a fire extinguisher

Copyright 1960 Channel Master Corp,

o contains no solvents to attack plastics

® performs at temperatures from — 95°F. to + 320°F.

CHA””EE MHSTEB works wonders in sight and sound

Ellenville, New York
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VU METERS

PACE Electrical Instruments Co.,
Inc.,, 70-31 84th St., Glendale, Long
Island, N. Y. has added a full line of
standard vu meters to its existing line
of panel meters.

The new vu indicators are available
with A or B scale plates and in sizes of
214" 315", and 41", round or rectangu-
lar, and in either acrylic or phenolic
cases.

The meters are designed for service
in monitoring panels, tape recorders,
sound level indicators, p.a. systems, and
other audio applications. They employ
double bridge d'Arsonval movements
with wide-band, full-bridge rectifiers.
For further information, write to the
manufacturer.

TINY TRANSISTOR AMPLIFIER

Centralab, Division of Globe-Union,
inc., 900 East Keefe Ave., Milwaukee
1, Wis. announces .
that its model
TA-12, said to be
the smallest 4-
stage transistor
amplifier ever
built, is now gen-
erally available
through electron-
ics parts distribu-
tors. Heretofore,
the TA-12 was
sold only to the
original equip-
ment market.

The TA-12 is a 73-db gain audio am-
plifier with a diameter of 0.531 inch,
and height of 0.228 inch. It has an in-
put impedance of 2500 ohms nominal,
power output up to .5 mw, and fre-
quency characteristic of =5 db, 300 cps
to 20 kec. The single unit integrates,
by means of packaged circuitry, 12
resistors, 5 capacitors, and 4 transis-
tors. Its component density is 357 per
cubic inch. For further information,
write to the manufacturer.

“INVERTED" SPEAKER

Utah Radio & Electronic Corp., 1124
E. Franklin St., Huntington, Ind., has
introduced an “inverted” loudspeaker
in which the pot and magnet assembly
is placed inside the cone instead of be-
hind it.

Called “Magni-Magic,” the speaker is
produced in both the 8-inch and 6 x 9-
inch oval sizes. The manufacturer
states that the new design permits full
reproduction plus power handling abili-
ty within a compact package and a
minimum of space.

For additional information, write to
the manufacturer.

DYNAMIC MICROPHONE

Electronic Applications, Inc., Stam-
ford, Conn. is offering a dynamic cardi-
oid microphone said to cover the full
audio spectrum. Sensitivity is listed as
25 mv. per millibar at 1000 cps. The
cardioid pattern (—15 db at 180°) tends
to eliminate unwanted background
noise and room resonances oOr rever-
beration. A bass-attenuation switch
for voice cuts 8 db at 200 cps when
needed.

July, 1960

Designated as Model AKG D 11 N,
the microphone comes in a polystrol
case with built-in folding table stand,
a receptacle for a standard miniature
3-pin plug, and 4-foot shielded cable.
The AKG D 11 N is a product of
Akustische und Kino-Gerate Gmbh,
Vienna, and is imported and serviced in
the U.S.A. by the Stamford organiza-
tion.

HEATHNKIT STEREO AMP

Heath Company, Benton Harbor,
Mich. has announced a new dual 35-
watt power amplifier in kit form. The
unit may be used as a dual-channel
basic amplifier. 35 watts per channel,
or as a 70-watt monophonic amplifier.
Response is said to be 20 to 20,000 cps
+1 db, with less than 1 per-cent dis-
tortion at full rated output.

Listed as “Heathkit” AA-40, the new
unit is equipped with a “stereo-mono”
switch as well as individual channel
level controls and a mixed channel out-
put for a center-channel speaker. Full
details are available from the manu-
facturer.

NEW RECORD CHANGER
Arkay International, 88-06 Van
Wyck Expressway, Jamaica, N. Y. has
announced its new “Human Brain”
record changer. According to the
manufacturer, the changer will play

- -

e —

all size records, mixed or the same di-
ameter, and guarantee perfect align-
ment with the starting groove of each
record.

The changer is available in kit or
factory-wired form. For further in-
formation, contact the manufacturer.

UHER TAPE RECORDERS

Uher Sales & Service, 346 West 44th
St., New York 36, N. Y. has introduced
a new line of tape decks and recorders,
including a voice-operated stereo rec-
ord/stereo playback machine as well as
a transistorized, battery-operated unit.

Known as the Stereo Record III, the
voice-operated model also features au-
tomatic slide projector synchronization,
permits playback on one track while
recording on the other, and claims a
frequency response of 40 to 20,000 cps.
The machine can handle both quarter-
track mono and stereo tapes.

These tape recorders are made in
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West Germany. For additional infor-
mation contact the N. Y. organization.

DUAL-CHANNEL SPEAKERS
Radio Frequency Laboratories, Inc..
Boonton, N, J. has announced a line of
dual-channel, single-cabinet speaker
systems for stereo or monophonic high-

& -i'i:- ¥l &
fidelity applications. Called “Spatial
Fidelity,” the new speaker systems are
available in a variety of sizes, shapes,
and furniture styles.

According to the manufacturer, the
single-cabinet system provides full di-
mensional stereo no matter where the
listener is in the room. The new sys-
tems are said to utilize the walls, ceil-
ing, and furnishings of a room to
achieve a sense of spaciousness and di-
mension. This is accomplished through
the design and geometry of the enclo-
sures as well as by the positioning of
the speakers within them.

For full details, write to the manu-
facturer.

GELOSO MICROPHONES

American Geloso Electronics, Inc.,
251 Park Ave., South, New York 10,
N. Y. is offering two series of dynam-
ic non-directional microphones. Both
series are available in high- and low-
impedance models.

The “Gold Line” series M60 and M61
microphones are said to offer a flat fre-
quency response of 60 to 14,000 cps.
The “Slim Jim” series M62 and M63
microphones have the same specifica-
tions but are adapted for special serv-
ices requiring a light, easy-to-handle
unit.

The microphones are produced by
Geloso S.p.A., Milan, Italy. For addi-
tional information, contact the Ameri-
can representative.

NEW STEREO CARTRIDGE

Dyna Empire, Inc., 1075 Stewart
Ave., Garden City, N. Y. has announced
a new “Audio Empire” stereo cartridge.
Listed as the Empire 108, the new pick-
up uses a moving magnet structure and
is suited for playing both stereo and
mono records.

Frequency response is stated as 15
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500 ELECTRONIC KITS

WHAT THEY ARE!
WHAT THEY COST!

WHAT THEY DO!
Yours in the brand new 1960

ELECTRONIC

Here it Is — the only complete, comprehensive
directory covering the exciting world of elec:
tronic kits! It's yours in the 1960 ELECTRONIC
KITS DIRECTORY — over 160 pages — listing
over 500 kits of all kinds. Each listing gives you
manufacturers, specifications, prices, every-
thing you need to know about kits!

You'll find such informative features as:

¢ GIANT KIT BUILDERS GUIDE

Gives you the latest improvements, and inno-
vations in kits...helps you select the right kit
...Identifies parts for you, too!

e COMPLETE SURVEY AND
DIRECTORY OF:
Kits for HI-FI —make your own amplifiers, pre-

amps, speakers, turntables, stereo control units.
and tone arms.

Kits for COMMUNICATIONS —~Rundowns on kits
for oscilloscopes, tube testers, power supplies,
transmitters, receivers, transceivers.

Kits for EDUCATION~Coverage of radio kits
and many other special projects.

ELECTRONI
KITS s

5 ¥

NOW ON SALE
AT YOUR
FAVORITE

NEWSSTAND OR
ELECTRONIC
PARTS

STORE
/{ o

ONLY -
' o

$1.00 . .

Oon’t miss 1960 ELECTRONIC KiTS DIRECTORY
Now on sale at newsstands, electronic parts
stores and hi-fi salons! Buy your Copy today,
or order by using the handy coupon below.

Only $1.00.

Ziff-Davis Publishing Company

Department Ew-76

434 S. Wabash Ave., Chicago 5, lllinois
Please send me a copy of the 1960
ELECTRDNIC KiTS DIRECTDRY. | enclose
$1.00 plus 10¢ to cover mailing and handling
charges. (Canada and Foreign $1.25 plus 10¢
postage).

Name.

Address

City. Zone___ State.

L L T Tt ——

1
'
'
1
)
1
1
)
1
1
)
'
'
1
'
1
1
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cps to 20 kc. =2 @b; channel separation,
more than 25 db; output voltage, 8 mv.
per channel balanced to within =1 db;
compliance, 6 x10~* c¢m./dyne;: recom-
mended tracking force, 1.5 to 5 grams.
The model 108 is a four-terminal
cartridge. Additional information is
available from the manufacturer.

LAFAYETTE TAPE DECK
Lafayette Radio, 165-08 Liberty Ave.,
Jamaica 33, N. Y. has introduced a
new “precision” tape deck said to
offer performance and features for-

-

merly found only in costly professional

equipment.

Listed as Model RK-107, the new
tape deck features a separate recording
preamplifier with individual vu meters
integrated with the tape mechanism.
The deck may be used for playing half-
track or quarter-track tapes and for
recording quarter-track monophonical-
ly or stereophonically. Frequency re-
sponse is stated as 30 cps to 17 ke, at
TY%-ips speed; 40 cps to 15 kc. at 3%~
ips speed.

Two separate motors are used; one
is for tape drive, the other for fast for-
ward and rewind. Among the controls
is a “‘cue” position that permits manual
positioning of the reels to select a de-
sired spot on the tape.

SPEAKER SWITCHES

Mosley Electronics, Inc., 4610 N.
Lindbergh Blvd.,, Bridgeton, Mo. has
announced a flush wall plate switch,
Model FAS-6, which facilitates push-
button selection of any combination up
to six remote speakers.

Each FAS-6 switch kit includes the
switches, face plate, and mounting
brackets. The push-buttons are num-
bered “1” through “6.” For full details,
write to the manufacturer.

STEREO PREAMP KIT

Allied Radio Corporation, 100 N.
Western Ave., Chicago 80, I1l. has re-
leased a new ‘‘Knight-Kit" stereo pre-
amplifier. Featuring printed-circuit
construction, the unit may be used as
the control center for a stereo or mono-
phonic high-fidelity system. Provision
is made for channel reversal as well as
combining channels for monophonic
use. Dual-concentric clutch-type con-
trols permit adjustment of volume,
treble, and bass of each channel sepa-
rately or simultaneously. Five positions
of record equalization are provided.

The input stage uses 12AYT tubes.
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Al tube filaments are heated with d.c.
to minimize hum. Other features in-
clude scratch and rumble filters, cath-
ode-follower outputs, and separate tape
recorder outputs. The kit is supplied
with all parts, tubes, case, solder, wire,
and step-by-step instructions.

PHONO BASES

Audiotex Mfg. Co., a division of GC-
Textron Electronics, 400 So. Wyman
St., Rockford, I1l. has announced a new
line of “customized” phono bases to
match the size and color of seven popu-
lar record changers.

For further information on the new
“Meta-Lux” line, contact the manu-
facturer.

NEW “SUPER TWEETER"

University Loudspeakers, Inc., 80
So. Kensico Ave., White Plains, N. Y.
has brought out
a new high-fre- f
quency speaker
with a claimed
response to 40,000
cps.

Designed tocov-
er the range up-
ward from 3000
cps, the ‘“Spheri-
con” Model T-202
uses a domed |
phenolic dia-
phragm acoustically loaded by a con-
oidal ring for smooth response. The
tweeter, for which a 120-degree disper-
sion pattern is claimed, has a built-in
crossover network as well as a level
control attached to a 36-inch long
cable. Efficiency is high, power capacity
is 30 watts, nominal impedance is 8
ohms. According to the manufacturer,
the “Sphericon” T-202 can be matched
perfectly to any speaker system with-
out sacrificing bass efficiency.

-

CEILING SPEAKER BAFFLES

Utah Radio & Electronic Corp.,
Huntington, Ind. has announced a full
line of ceiling baffles for flush-mount-
ing of speakers in diameters of 3% to
12 inches. Models are offered in both
steel and aluminum construction. A
large demand is anticipated for an all-
aluminum model designed for an 8-inch
speaker that is louvered for 360-degree
sound dispersion.

Speaker and baffle mounting hard-
ware is furnished with each model.
Plaster rings and baffle housings
(speaker enclosures) also are available
for use with the new ceiling baffles.

“KNIGHT" STEREO CARTRIDGE

Allied Radio Corp., 100 N. Western
Ave., Chicago 80, I1l. announces its new
“Knight” KN-500X stereo magnetic
cartridge. Featuring a 4-coil moving-
magnet design, the KN-500X uses a
.0005-inch diamond stylus and is de-
signed to track at pressures of 1 to 4
grams.

Frequency response is said to be 20
to 20,000 cps, =2 db. Channels are
balanced to within =1 db. Stated com-
pliance is 5.5 x 10 cm/dyne; channel
isolation, more than 20 db. The new

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

cartridge is listed as Stock No. 89 RC
225,

2-SPEED TAPE RECORDER

Radio Shack Corp., 730 Common-
wealth Ave., Boston 17, Mass. has in-
troduced a new low-cost, dual-track
tape recorder. Bearing the “Realistic”
label, the unit operates at either 3.75
or 7.5-ips speed; performs the functions
of record, erase, playback, and rewind;
has external jacks for microphone,
radio-phono, and external speaker; and
includes a microphone, radio patch
cord, and 5-inch blank reel. It is fur-
nished with carrying case. For full
details, write to the company.

TAPE DECK AND PARTS

Telectrosonic Corp., 35-18 37th St.,
Long Island City 1, N, Y, is offering
a new line of magnetic tape recorder
equipment which permits the user to
start modestly and, through a “build-
ing block” program, expand the basic
tape system.

Included in the new line are five
different tape decks and six preampli-

fiers. The combinations provide for
different systems of play and record
in monophonic and stereo. For details,
write to the manufacturer.

AUDIO CATALOGUES

UTAH SPEAKERS

Utah Radio & Electronic Corp., 1124
E. Franklin St., Huntington, Ind. is
offering a new catalogue describing its
line of speakers for various applica-
tions. Included in the catalogue are
crossover networks and a listing of new
ceiling baffes.

STYLUS BOOKLET

Duotone Co., Keyport, N. J. is dis-
tributing a new booklet which dis-
cusses diamond styli.

Written for consumers, the booklet
covers needle wear and offers advice
on how and when to replace a stylus.
It is available through dealers.

STEREO DISC STANDARDS

American Standards Association,
Dept. PR 135, 10 E. 40 St., N. Y. 16,
N. Y. has announced 1IEC (Interna-
tional Electrochemical Commission)
Publications 98 and 98-1, which deal
with the cutting of records. No, 98 is
titled “Recommendations for Lateral-
Cut Commercial and Transcription
Disk Recordings.” No. 98-1, a supple-
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SHURE

introducing the
world’s smallest
cardioid dynamic

microphone

UNIDYNE |

by

EVERYTHING YOU WANT IN A

QUALITY CARDIOID MICROPHONE
.« . AND THEN SOME!

Compact size . . . modern design . . .
wide response , . . superior feedback
suppression . . . uniform cardioid pat-
tern . .. ruggedness. .. reliability; you
name it, SHURE has designed it into
the dramatic new Unidyne 11I.

50% SMALLER — Less than 6" x 1%”,
0.6 Ib.!

PERFECTION IN PERFORMANCE— moving
coil design with truly uniform cardioid
pick-up pattern. Response: 50 to 15,000
cps. Up to 75% greater distances from
sound source. Impressive feedback sup-
pression.

MAXIMUM VERSATILITY — unobtrusive
size, dual impedance, light weight, in-
stant change from stand to hand, and
wide-range response make it ideal for
faithful reproduction of voice or music,
indoors or out, for P.A., tape recording
. . . anywhere fine guality is required.
RUGGED AND RELIABLE — Famous
SHURE quality. Takes 6-foot drop-
tests and still performs according to
specifications!

Literature available:

SHURE BROTHERS, INC.
222 Hartrey Ave., Evanston, I1l.

$5()00

Professional Net

SEND

ELECTRONICS WORL

EVERY Etecrhonics wia

&+ ;_;""I" ‘f B

el I

Mail to: ELECTRONICS WORLD, pept. EW 76, 434 S. Wabash Ave., Chicago 5, 1),

«

-

name

address

city zone state

Check one:
{0 3 years for $12 [J 2 years for $9
[J 1 year for 85
In the U. S., its possesaions, and Canada
O Payment enclosed [J Bill me

Foreign rates: Pan American Union
countries, add .50 per year; all
other foreign countries, add
$1.00 per year.
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GOODHEART’S
GUARANTEED
GOODIES
. « « super values, too!
23 NEW_ARRIVALS FOR LASS, TECHNICIANS:

@ (See also June p 82, May p. 98, Apr. p. 90, etc.) o
Q.1 STABLE LINE VOLTAGE (adjustable 110-120 v)
.du:/ﬂm line changes 95-130 v or toad changes 0-5000 °
®VA. Sorensen #30005, 1 ph S0/60 cy. R2covery ®
.limo ©0.1% sec. Max. harmonics 3%4. Cabinet model, .
normally $695.00 less spares. BRAND NEW, WITH
@ 3PARES, 285 = fob Uticar Ne ¥u.voves.ns $349.50 ¢
0.1 DC WHMEATSTONE BRIDGE. 4 dials 1-10,110
® Oitna dna Ratro aiat X.001 fo X100 in decade sheps. b
® Buslt-in galvanometer. Same spccs as L&N 235430, @

1049, ZM-4( )/U. Checked and guarantecd, fob Lcs An-.
getes. (Our choice of mnfrs.). .. ........ ... 5125.00

165 ACCURACY MICROVOLTER. G, R. #605-B w/pwr ®
®aply. 51g. gon., AM 0.1000 cy, 0-50% mod.. RF 912 @
.30.000 ke. FOB Los Angeles. . ... ........ $195.00

Same specs: Navy *'LP,’' adds 30-50 mc s l -'s 50 L
® to the range. w/Pwr sPly, fob Los Angeles . °
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® manval. Uses a smail pic tube but you look into the
hood and thri a2 magnifying lens that gives the equiva-
®jent of a 5% pic . . . and the hood shields external &
® light so you see fast rises. 0-40 db attenuators in o
2 0% steps are so accurate that you get instructions to
® uge as a VIVM! Video is flat 40-2,500,000 cy. Swcep §
@ !5 contin, variable 10-50,000 cy. BEST OF ALL, there P
is a *‘Start-Stop’’ switch position in which pulses to
® be viewed each trigQer their own sweep. with sweep g
.durnwnn of 5, 30, or 250 microseconds so accurate
and linear that yow ¢&n measure Pulse width. IN- &
@ VALUABLE FOR TV PULSE VIEWING! Puises may be g
periodic or random, pos, or N . as low as 0,1 voit,
® and mlr vary in_width from a line pip to 200 u-secs. @
@ AT THIS LOW PRICE., NO ONE NEE
THIS WONDERFUL SCOPE! 50
@ 50 Ibs, fob Los AnBeles. .. ............. . L]
e e e
® SAME. but BRAND NEW. with all cords and $69.50 ®
® complete tech manual. fob Los Angdeics. . . 9- &
e A e el
® 75.34A/AP. No cords or carrying case. Checked and ®
@ cortified equal to new. Same as TS-34/AP except that g
the triggertd swecps €an be varied 41/45-8, 39 50
20-50, and 120-280 microseconds. . . ... . . L ]

o JULY SPECIAL' DUMONT 5" SCOPE $59.50! o

2241 as illustrated.
with line cord, guar.

axis ampl, for mark-
Wk ers and X.axis ampl.
for ext. swoeps ot @
to zero-beat frequen-
cies. Internal sweeo @
15-30,000 c{. Video g
. 20 &y
2 mc. Direct-to- &
plate terminals and o
all controls on front
013" wd x @
Witn reprint o

(XN FENEENER K N ]

ok.
Checked out. certi-
® fied. 7 L g

*F.0.8, Los Angeles, JULY ONLY:. ..,..$59.50 ¢

& oo LB E RN En e Wb on 8
oA TERRIFIC BUY IN XMTR POWER SUPPLY?$

o & VOLUME-COMPRESSING AUDIO AMPLIFIER §

@ You get a plug-in module 30 W speech amp. that holds o
output to +3504 for input blast of +959, above the
® 90-95% modulation level. 8-tube chaisis inciudes @
@ keyved tone os. and sidetone, arbaon or n. mike.
PP 807's, & K ohms out. You aiso gct a plug

v 60 cy blower, to furn

of 12 v, 1 A and —115 v, i A, Input
h ti Parts characteristics,

175 Ibs fob Los Angeles, g
but shipped as Transformers at very low rate. With

@ tubes, only $29.50. s.l ]

@ Less tubes, You steal it foronly. ... ... .. 4.95 ®

:u‘VHF MICROVOLTER SIGNAL GENERATOR

L ]
+2. 90-800 me, accuracy 19 . For FCC VMF Mobile L
and Aircraft service work. can set within 14% by L ]
@ beating crystal-controlied xmtr of receiver boing serv- ®

iced. Accurate bolometcr-bridge circuit meters cutput PY

[
® 118 v, 80 cy.
@ &nd complete instructions.

@ 1-100.000 microvolts. Checked and certified by Stan.
dards Lab, With calibration charts, s ®
schematic instructions. ONLY,...... 89-50 .

o SCHEMATICS/CONVERSIONS, SURPLUS GEAR §

List G. NEW! Send lona stamped addressed envelope.
de Tech Manuals., Add 2 <
[

ature, " new Y
1.177, with diagram of Mx-"’sju
be data compiled to March 19%7. ¢
18/ARC-1 schem. & tumeup ingtr. $2.00.

22 pages & S large pullout schematics. $5.00. &

Calif. buyers please add 4% when remitting.

R. E. GOODHEART CO.
oF. O. Box 1220-A Beverly Hills, Calif, ¢
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ment to 98, is titled “Recommendations
for Stereophonic Commercial Disk
Records,” TEC Publications 98 and 98-1
are available at $4.00 and $1.60 respec-
tively, from the ASA.

HI-FI KITS BOOKLET

Lafayette Electronics Mfg. Corp.,
104-46 Dunkirk St., Jamaica 12, New
York has released a 20-page catalogue
describing its line of kits for building
hi-fi and stereo components.

The two-color booklet contains gen-
eral and technical descriptions and is
lavishly illustrated. For your copy,
write the company direct.

ALTEC HI-FI DATA

Altec Lansing Corporation, 1515 S.
Manchester Ave., Anaheim, Calif. is
now offering a two-color catalogue
which gives details on its hi-fi equip-
ment as well as illustrating custom
monophonic and stereo installations.

Described in detail are tuners, pre-
amps, amplifiers, speakers, speaker
components, speaker systems, enclo-
sures, and microphones. A special
feature is a section which diagrams the
proper placement of speakers and
other components in a room.

For a copy of the booklet, “Altec, the
True Sound of Music,” contact your
local dealer or write the company for
a copy of Publication No. AL 1302,

TAPE-HEAD REFERENCE GUIDE

Robins Industries Corp., Flushing 54,
N. Y. has published a 16-page “Tape
Recording Head Reference Guide.”
Listing more than 25 different brands
of tape recorders, the Guide contains
cross-reference data, specifications, and
illustrations of record/playback and
erase heads, heads for 2- and 4-track
stereo, and heads for 2-track mono-
phonic. According to the company, the
Guide should prove a valuable aid to
service technicians and dealers who re-
pair, upgrade, or convert existing re-
corders to stereo.

The book is priced at 50 cents, but
is being offered at no charge under cer-
tain conditions to distributors and their
service dealers. Form number of the
volume is RMM-2. Write the company
for details.

SCOTT TECHNICAL DATA

H. H. Scott, inc.,, 111 Powdermill
Road, Maynard, Mass. has announced
publication of two technical bulletins
of interest to audiophiles.

One bulletin covers the firm’s new
272 72-watt complete stereo amplifier
while the second publication is con-
cerned with the 314 AM-FM tuner.

Complete specifications and technical
information are included in the publi-
cations. For a copy of either or both
of these bulletins, write Dept. D of the
company. Request Booklets 272 and
314.

STEREO/MONO UNITS

Harman-Kardon, Inc., 520 Main St.,
Westbury, Long Island, New York is
currently offering copies of its free cat-
alogue which illustrates and describes
a complete line of stereo and mono-
phonic high-fidelity instruments in all
price brackets.

The new publication provides infor-
mation on AM-FM tuners, all-in-one
compact stereo receivers, amplifiers,
and preamplifiers.

The line offers a variety of styles to
fit any interior as well as a series de-
signed for built-in and custom installa-
tions. The bulletin offers a unique se-
lection of finishes on instrument pan-
els, as well as optional enclosures.

PHONO ACCESSORIES

Duotone Company, Keyport, N. J.
has a 40-page phonograph and accesso-
ries catalogue available which is being
offered to dealers of audio gear.

Complete information on needle re-
placements for every type of phono
unit is given along with a selection of
various record accessories.

Allied Radio Corporation, Chicago, has just completed the installation of a new stereo
“Auditioner" console for the demonstration of high-fidelity stereo systems. Designed
and built for the company, the console permits the quick and easy selection of count-
less system combinations consisting of famous-name tuners, preamps, basic ampli-
fiers, tape recorders, turntables, and record changers, The performance of any com-
bination of these components can be demonstrated through any two of the 64
speakers in the studio. The unit also features remote controls which permit the pro-
spective purchaser o control volume and balance of the various speaker systems.

www americanradiohistorv com
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Professional Photoflash
(Continued from page 59)

operation it may be necessary to re-
place C, with a .25-uf. capacitor and the
T. trigger coil with a larger, more effi-
cient unit such as the Amglo MT-55.
These are both larger than the ones
specified and it may be difficult to find
room for them in the back cover.

Battery Charger

The separate battery charging unit
(Fig. 3) consists of a filament trans-
former, a current limiting resistor and
a silicon rectifier. They may be con-
veniently mounted in a Bud CU-2115,
4" x 2" x2%"” “Minibox.” The 23" di-
mension of the one illustrated was cut
down to the height of the transformer
for compactness. A phone plug on the
charger and a phone jack on the power
pack permit quick coupling with no
danger of accidentally reversing the
polarity. The charging rate is over 200
ma. when the batteries are discharged
and it slows as they approach full
charge. Overnight charging will usu-
ally bring them back to full charge
even after extensive use. While the
batteries are spillproof and may be op-
erated in any position, they should be
upright while charging as they gener-
ate some gas during the latter part of
the charging period.

This flash outfit is good for at least
150 flashes between charging without
unduly prolonging the recycling period.
In one test it was fired 100 times over
a period of one hour. Battery voltage
had dropped from 4.8 volts to 4.4 volts
under load. Recycling time at the end
of the test was 16 seconds—only two
seconds longer than at the beginning.
And remember, this is the recycling
time to 450 volts.

Circuit Modifications

Obviously, many modifications are
possible. Any other components of
equivalent performance may be sub-
stituted for those specified. The power-
supply circuit may be incorporated in
an existing flash outfit. The thyratron
trigger circuit may likewise be added
to an existing unit. Possibly a less
elaborate and less expensive outfit is
desired and the trigger tube and meter
may be eliminated or one storage ca-
pacitor may be used to provide only
50 W-S of energy. Proceed cautiously
in modifying the power supply, how-
ever. This combination is excellent but
many transistor power supplies fail
when fed into 1000 gf. of capacitance
which acts almost like a short circuit.
If other batteries are used remember
that current drain while charging the
capacitors reaches a 6 to 7 ampere
peak. Ordinary flashlight batteries
won't take it.

This is a professional electronic flash
unit with real professional perform-
ance. It’s not cheap to build but it sure
is economical to operate. At a net sav-
ing of over ten cents per flash as com-
pared with bulbs, it’s a bargain. -fff-
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« DYNAKIT

you buow

BEST

In either kit or wired form, the new
Dynakit Stereo Preamp represents both
the finest quality and the finest value
available, It utilizes the basic circuitry
of the famous Dynakit monophonic
preamplifier without compromise of
quality. This circuit has the lowest pos-
sible distortion, an absolute minimum
of hum and noise, superior transient
response, and every other attribute
which can contribute to natural, satis-
fying sound quality.

Dynakit’s basic philosophy of simpli-
city of layout and control action, along
with impeccable performance, is well
exemplified in the design. Every useful
function is incorporated, but the oper-
ation of the unit is not complex since
the controls are arranged and identi-
fied in a functional manner. Operation
of controls and switches is smooth,
noise-free, and non-interacting. The
unit is a pleasure to assemble, a pleas-
ure to operate, and a pleasure to hear.

It is not necessary to spend a lot of
money to have the best sound available.
Dynakit equipment has no compro-
mises in quality. 1t is designed to be
the finest and to be used by those who
are not satisfied with less than the best.
We suggest that you listen te it at your
Hi Fi dealer, or write for our brochure
which gives complete specifications on
all Dynakit high fidelity components.

www americanradiohistorv. com

you have the

The new Dynakit Stereophonic Preamplifier has all the
quality features which you require for the finest high fidel-
ity reproduction. This handsomely styled control unit is a
model of classical quality and contemporary simplicity.

*

PAS-2 $39.983 kit, $99.93 ossembled

BEST!

IN EVERY WAY

Best Performance

Frequency response within 1 db 10 cps to 40 ke.
Distortion (either IM or hormonic) less thon .05%.
Response ond distortion unoffected by sedings of
volume control. Undistorted square wove performonce
d otes outst ingly fine transi perfor e
Noise ond hum inoudible ot normal listening levels.
High goin permits operotion with lowest level cor-
tridges. {1 millivolt input gives 1 volt output on RIAA
input.)

Finest Quality Components

1 %, toleronce components used in criticol equolizotion-
determining circuits. Tone control components motched
to provide absolutely flar resp ot center
settings. Highest quolity plastic molded capocitors, low
noise resistors, conseérvotively operoted electrolytics,
ploted chossis ond hordwore,.oll leod to long life with
unchonging specificotions, One yeor guorontee on
oll ports,

Greater Flaxibility

7 stereo inputs {or 14 monophonic ones) provide fof
all present and future sources. "Special” input provides
option for speciol equolization characteristics, Provi-
sion for tope heod, tope ploybock omplifier, ond
manitoring taps recordings. Independent tone con-
trols for eoch chonnel, Exclusive Dyna “Blend” switch to
control stereo separation. Unique feedbock scrotch
filter takes out the hash ond lecves in the music. Reor
ponel oc outlets enoble switching other components
with preomp on-off switch, Self-powered {with dc
heoter supply) permits yse with ony omplifiers.

Outstanding Appearance

Choice of bone white or chorcool brown textured finish
cover. Solid bross, etched front ponel. Designed by
Rooul lborguen, prominent industriol stylist. Requires
only 13* by 3% ponel spoce ond con be reodily
mounted on ony thickness of ponel with convenient
PM-3 ouxiliory mounting kit.

Easiest Assembly

About B hour overoge assembly time—from one-third
to one-fourth thot of other kits, Assembly speeded by
use of pre-ossembled printed circuit boords plus ultro-
simple and occessible loyout of ports. Complete pic-
torial diagroms included plus step-by-step insiructions
so that no technicol skill is required. Also ovailable fully
wired ond individually tested.

DYNACO, INC., 39146 POWELTON AVENUE, PHILA. 4, PA,

CABLE ADDRESS: OYMACD, PHILA
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and he will probably say “Mar-

coni;” ask a Russian and he will
very likely say “Popov.” Who is right?
Can either Marconi or Popov be con-
sidered the inventor of radio? For that
matter, who is Popov?

Throughout the communist world
Aleksandr Stepanovich Popov is recog-
nized as the sole inventor of radio. A
cursory examination of any recent Rus-
sian electronics journal makes this
abundantly clear, for 1959 was the cen-
tennial of Popov’s birth (he was born
March 16, 1859', in what is now the
Sverdlovsk oblast). To commemorate
the anniversary, a number of special
events were held during 1959: scientific
meetings in Moscow and elsewhere;
dedication of a statue of Popov in
Leningrad; the Russian amateur radio
organization held an international radio
contest on Popov’s birthday and then
offered a special award to any amateur
who contacted 100 Russian amateur
stations during 1959; special postage
stamps have been issued, etc. Popov
is memorialized in other ways too. The
Russian equivalent of the IRE is
known as the Popov Society; scientists
—both Russian and foreign—who make
outstanding contributions to the radio
art receive Popov gold medals; the first
page or so of every Soviet book on
radio-electronics is ritualistically de-
voted to a tribute to A. S. Popov, “the
inventor of radio.”

The Russian claim of priority in the
invention of radio is based on an event
of May 7, 1895 (since 1945 this day has
been celebrated as Radio Day in the
Soviet Union). At a meeting of the
Physies Branch of the Russian Physi-
cal-Chemical Society in Petersburg,
Popov, then an instructor at the Kron-
stadt naval school, reported on and

78

ASK an American who invented radio

demonstrated his invention, a “radio
receiver.” The device was actually de-
signed only to receive and record light-
ning discharges; the term “radio receiv-
er” (usually prefaced with “"the world’s
first’”) became commonly applied to
Popov's device only after the advent to
power of the Communists in Russia.
This may be not so much willful dis-
tortion as it is a problem of definition.
Popov's device did detect and record
electromagnetic radiation (if only stat-
ic crashes), and in that sense it was a
radio receiver; yet, because there were
no transmitting stations at that time,
can his invention really be called a
radio receiver?® In a way this is the
reverse of the old question: “If a tree
falls in the forest but there is no one
there to hear it, is there any sound?”
In 1895 there was someone to hear, but
there was no tree, at least not near
Petersburg.

While an instructor at Kronstadt,
Popov had access to a well-equipped
laboratory and a library well stocked

Drawing illustrating Popov's first receiver
(1895) which detected lightning discharges.
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Aleksandr Popov (1859-1906)
By THEODORE M. HANNAH

We call Marconi "father of
radio;” Russians give Popov
credit. Who is correct and
exactly what did Popov do?

with foreign periodicals and books.
Popov was particularly interested in
the work of Heinrich Hertz and he re-
peated many of the German's experi-
ments in electromagnetic waves. The
experiments and writings of Sir Oli-
ver Lodge, Edouard Branly, Augusto
Righi. and others also influenced his
thinking. The detector which Popov
demonstrated before the Physical-
Chemical Society meeting was basically
Branly's coherer {a metal-filing type)
to which Popov added an arrangement
for automatically tapping back the
filings to a sensitive condition after
they had cohered upon the reception of
oscillations. Each static discharge
caused a bell to ring or a mark to be
made on a paper tape. The implication
conveyed in some descriptions of Pop-
oV's receiver is that the tapping device
was original with Popov.® Actually, an
automatic tapper was a part of the re-
ceiver which Lodge demonstrated at a
meeting of the British Association for
the Advancement of Science in 1894.°
What may have been original with
Popov was the addition of choke coils
to protect the coherer from the effects
of local sparking at the relay contacts.®

Contemporary Soviet accounts of
Popov's invention attach considerable
importance to the antenna which he
used with his receiver. Described as a
long vertical wire, insulated at the
upper end and connected through the
coherer to ground at the lower end, it
is claimed to have been the final ele-
ment needed for the reception of radio
signals. The literature is not conclusive
on this point; Hertz had been using a
loop antenna for his experiments, but
whether Popov was the first to empl.oy
an antenna and ground system remains
an unanswered question. There is evi-
dence that Marconi had been using

ELECTRONICS WORLD
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such a system in his experiments con-
ducted at or before this time.*

It should be pointed out that Popov
foresaw that his invention might be
used for purposes of communication.
During his demonstration of May 7,
1895 he is reported to have said:

“With further improvement, my
device can be adapted to the dis-
tant reception of signals by means
of rapid electric oscillations, as
soon as a sufficiently powerful
source of such oscillations is
found.”

Perhaps unknown to Popov, a source
of such oscillations had already been
found. During the summer of 1894, at
Pontecchio, near Bologna, Italy, a
young man named Guglielmo Marconi
succeeded in receiving and sending
wireless signals over a distance of
about three-quarters of a mile. Similar
experiments had also been made by
Lodge and Sir Henry Jackson. From
then on, progress was swift. Marconi
moved to England, and by the be-
ginning of 1896 was receiving Morse
code messages over a distance of nearly
two miles. On June 2, 1896 Marconi
applied for the first patent ever grant-
ed for a system of wireless telegraphy
based on the use of electric waves.?
During 1896-97, transmitting distance
was increased to four miles over land,
then nine miles across the Bristol
Channel. In 1899 wireless signals
spanned the English Channel, the first
instance of international radio com-
munication. In the same year British
warships, using Marconi equipment, ex-
changed messages at distances of 75
miles. Only two years later, on Decem-
ber 12, 1901, with Marconi at the re-
ceiving station in Newfoundland, the
letter *“S"” was transmitted across the
Atlantic. World-wide radio communi-
cation was now within reach.

What was Popov doing during this
time? In January, 1896 a report of his
demonstration of the previous May was
published in the Journal of the Russian
Physical-Chemical Society under the
title “A Device for Detecting and
Recording Electric Oscillations.” On
March 24, 1896 Popov sent his first
message by wireless. Transmitted over
a distance of about 600 feet, the mes-
sage consisted of two words: “Heinrich
Hertz.” Early the following year he
was communicating with ships over
short distances." His equipment was
employed in what was probably the
first use of radio in the saving of hu-
man lives. In February, 1900 a message
was flashed from Petersburg to the ice-
breaker “Ermak’ instructing it to res-
cue some fishermen stranded on float-
ing ice in the Gulf of Finland. In 1901,
the year Marconi sent signals 2000 miles
across the Atlantic, Popov established
communication between ships on the
Black Sea; the distance was 80 miles.

How then can the Russians claim
that Popov invented radio? Two argu-
ments are used: (1) that Popov's
demonstration of 1895 predated Mar-
coni's patent of 1896, and (2) that, in
any case, Marconi‘s invention was a
direct copy of Popov's.

July, 1960
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Popov is said to have refused to take
out a patent on his invention. contend-
ing that the discovery should benefit
the scientific world at large.”® This may
be true (university professors are tra-
ditionally uninterested in patenting
their discoveries), or it may be a con-
venient means of explaining how Mar-
coni, rather than Popov, camc to be
almost universally recognized as the
father of wireless communication.

With respect to the second argument,
it is certainly true that no one inventor
or invention was responsible for radio.
And there was considerable similarity
between the inventions of Marconi and
Popov, just as Popov's was similar to
and based upon Lodge’s. Lodge’s upon
Hertz's, etc. But this is really not the
point. The thing that the Russians
seem to overlook is that neither Popov,
nor Lodge, nor Branly, nor Hertz
recognized the fact that radiation was
the real key to wireless. And. as the
courts later held, none of these scien-
tists ever fully rcalized the practical
possibilities of wireless as a means of
communication. Marconi grasped both
of these ideas. If not a creative in-
ventor, Marconi was blessed with a
genius for perfecting the crude labora-
tory-type apparatus of his predecessors
and for promoting wireless telegraphy
as a practical instrument of communi-
cation. He was, in short, the midwife
of radio.

Without admitting that he was re-
sponsible for practical wireless teleg-
raphy, Soviet sources, particularly the
earlier ones, give at least some credit
to Marconi for his contributions to the
development of radio. A Soviet ency-
clopedia begins its article on Marconi
by saying: “Marconi (1874-1937), Ital-
ian engineer and radio technician, the
inventor, after Professor A. S. Popov,
of the radiotelegraph.”” This early
source is kinder in its treatment of
Marconi than one published in 1954.
The latter dismisses Marconi as an
opportunist who, taking advantage of
the fact that Popov had not patented
his invention, went ahead and obtained
a patent on his device, which was, after
all, only a copy of Popov's.™

The contributions of the men who
pioneered in the study of electricity and
electromagnetic waves—Galvani, Volta,
Morse, Bell, Faraday, Henry, Thomp-
son, Branly, and Lodge-—are freely
acknowledged in the Sovict literature,
but in a condescending sort of way. The
Russians take the attitude that what
these men did was but prelude to Pop-
ov's “invention' of radio.

An interesting fcature of Soviet ac-
counts of Popov is that, of all the in-
ventions claimed to have been made by
Russians, radio seems to be the one
first claimed. The argument that
Popov was the real inventor of radio
was put forth at least as early as 1925;"
other Russian inventions (including
baseball and the hula hoop) were an-
nounced considerably later."

There is no denying the fact that
Popov’s considerable talents were little
appreciated by the tsarist government,
It must have been particularly galling

www americanradiohistorv. com

to Popov to sce. in 1902. his rival Mar-
coni decorated by the Tsar with the
Order of St. Anne. There is no record
that Popov ever received similar recog-
nition from his government.*®

Popov's last few years were spent in
Petersburg as a professor, then diree-
tor, of the Electrotechnical Institute.
He died on January 13, 1906 at the age
of 47. The brain hemorrhage which
caused his death was due, according to
one recent Soviet source, to heatazd
arguments between Popov and thc
tsarist minister to whom he was sub-
ordinate.'

Returning to our original question,
did Aleksandr Popov invent radio ? No.
and neither did Marconi. The latter

‘ made wireless practical, but without

the pioneering work of scientists like
Popov. Marconi’s achievements would
have been impossible.”

An American scientist who recently
visited the Soviet Union brings back an
interesting anecdote. In a discussion
of Russian claims that Popov invented
radio. a Soviet electronics engineer is
quoted as saying: “Well, Marconi did
something too, and what difference
does it make? We now have radio and
that's good!" And it is too.

‘ All dates are New Style.

2 Dictionary definition of radio: “The transmis-
sion and reception of signals by means of eleefric
waves without s conneetling wire | |

a 8ee. for example. Bol'shapu so:,elnknya Euisi.
Klopedipa ( Large Soviel Encuclopedia), First Edi.
tion. Val. 48, « lumns 422.23, and Encyelopaedin
l\'nlrmmrn 107 nl. 18. pp. 230-31.

W. H. Eedles, ll ireless. London, Oxford Uni-
\'Clsll\ Press, 1983 pp. hi-3+4.  Quoted in W,
Rupert Maclaurin, Invention and Innovaiion in
the Radio  Industry. New York, Macmillan.
1040 p,

6 Ikid.. p. 20.

2 Orrin B, Dunlap, Jr., Radia’'s 100 Men of
Scienre, New York. Hurper. 1044, p. 172, and
bnr'"rlonaclhu Reitannien, Vol. 14, p, BGH.

? Rolshaun Soveishava Enteililopediya. loc. cit.

8 This was British patent No. 12.030. The
equivalent American patent, No. 586,103, was
granted him on July 13, 1807.

? A description of Marconi's \urclcss system was
not published until June, 1807

» Dunlap. op. cit.. p. 127.

1L Rol'shaye Sorveshuya Entsiliopediya. First
Edition. Vol. 38. column 155.

13 Rol*shaya Sovelskaya Entsiliiopetipa. Second
E(Iumn Vol. 26, p. 209.

3 Postage stamps honoring Popov as the in.
,vcnl.or of radio were isxued (hatl year.

M Popov is also credited with discovering the
principles of radar and radio direction finding,

1+ Hia comeibutions to the sciences were recos.
pized by the Fourth Iniernational Electrotechuical
Congress, held in Paris in 1900. There he reccived
an honorary degree and a gold medal. Bol slawa
Soretalaye Entsikliopediya. Second Edition., Val.
34. p, 159,

1N, M. Izyumov. khuss lfmlroleklm:k: (3
Couru in Ruadiotechnology), Moseow. 1958, 1. 0.

While acknowledging Uie contributions of
mme of his predecessors and contemporaries,
Marconi appears never to have been aware of
Popov's existence.
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SUPERIOR’S
NEW MODEL 77

VACUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

Compare it to any peak-to-peak V. T. V. M. made by any other manufacturer at any price

Model 77 eompletely wired and calibrated with aceessories
(including Brebe. test leads and portabii carrying case)
sells for only $42.50.

Model 77 employs a sensitive six inch met~~ Extra large
meter scale enables us to print all ealibrations in large
pasy.ta-read type.

Model! 77 uses new impProved SIGO woripted eireuitry.

Madel 77 ¢mploys a 12AU7 as D.C. amplifier and two
9006’s as peak.to-peak voltage rectifiers to assure maxi-
mum stability.

AS A DC VOLTMETER: The Moadel 77 is indfapensabl

Hi-FlI Amplifier scrvicing and a must for Black llnd W ue

v
v
v

Mode) 77 uses a selenium-rectified power supply resulting
in less heat and thus reducing possibility of damage or
valus changes of delicate components.

Moded 77 meter Is virtually burn-out proof. The sensitive
400 microampere meter is isolated from the measuring cir-
cuit by a balanced push-pull amplifier.

Model 77 uses selected 195 zero temperature coefficient re-
sistors as multipliers. This assures unchanging acturate
readings on atl ranges.

SPECIFICATIONS

VOLTS-0 3715 "5/1’50/100/150/1 500 votts at
e Ihpat ras 4 S (RMSY—0 o 3/15/

nnd e¢nlor TV Receiver servicIn® where circult
cannot be tolerated.

np
50/300/150/! 500 volts.

° Ac v

00 /400/800/2.000 volts. T
ST 5 oo’o b 10-000. ohms/100-000 Ghms, | megonm /10
m wohms/ 100 MmMego] ms/l,ooo megohms ¢ DECIBELS —10

m..

AS AN AC VOLTMETER: Measures RMS values if llne
wave, apnd p valie If wave, Pedestal

..

voltafes that d'-‘(ermlne the *‘Llack' level in ’!‘ re— diyto + 18 dn. hto -+ 38 db 4+ 30 ab to + .,s d All

CeiversyanccasilyjTead:s baned on O dh = .008 watts (6 mw) Into a nm _1ine

Model 77 —VACUUM TUBE VOLTMETER AS AN :L:c'ruomc omwms'r:u Because of its wide (1.73v). » z:uo c:uv ER MlT!ll For diser immnmr altgmment
Hnge up glaringly. with full un e rang:

... Total Price $42.50—Terms: $12.50 after
10 day trial, then $6.00 monthly for 5
months if sotisfoctory. Otherwise return,
ne explanation necessaryl

0 t 7.5
0/375/750 votn n 1

37.%/95/1
m‘.\ut

of eaky show
Because of I8 Sensitivity and low lnadlng. intermittents
are easilv found. isolated and repalired.

Model 77 comes complete with operating instructions. probe and test leads. Use It on the bench—
use It on calis. A streamlined nrrylnn case, incl udul at po extra charge. accommodates the tester,

le,llllll""%"&%"“A_I.LMETEII

THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:

6 ENCH FULL-VIEW METER provides large e Moo n I soltionIkTennsfof s a g
easy-to-read calibrations. No squinting or wer line when capacity service is in use.
guessing when you use Model 80. € TR s R ol i campeeatureJoocicionilmctalizad frasiniors

on all ranges.
MIRRORED SCALE permifs fine accurate
measurements where fractional readings are 7

SUPERIOR'S
NEW MODEL 80

v

;‘l built-in I':Intmn Transformer automatically isciates the
rom

SPECIFICATIONS:
D.C. VOLTAGE RANGES:

important. (AL 8 sensitivity of 20.0 s_per Volt)
6 Lo 15/75/150/ oo/-r.,on., /1500 volta.
. 6 A.C. VOLTAGE RANGE
J CAPACITY RANCES permit you to accurately (AL A sensitivity of r Vom
measure off condensers from .00025 MFD to 5 o.Q to 15/75/120 2 300/"-"’/1-'0 AT
30 MFD in addition to the standard volt, cur- 2 c‘\g:gﬁ.‘?o’(‘)’/:‘ : 0’ Ohms. 0-20 Megohms.
rent, resistance and decibel ranges. .00025 Mid. .03 Mfd. to 30 Mfd.

»w
o
ﬂ
w0
Ce.
235
»
m
2
¢
Ro
l
0
m

HANDSOME SADDLE-STITCHED CARRYINGC
CASE included with Model 80 Allmeter at
no extra charge enables you to use this fine
Instrument on outside calls as well as on the
bonch in your shop.

0-7'1 Mlcrolmper!l. [4] lo 7.5/75/750 Milllamperes, O to 13

n:cunn HancEs:
- 6 db to + 18 rlh

Model 80 — ALLMETER .., Total Price
$42.50—Terms: $12.50 after 10 day trial,
then $6.00 monthly for 5 months if satis-
factory. Otherwise return, no explanation
necessaryl

(X

Model 80 Alimefer comes complefe
with operating instructions, fest
loeaci-!s and portable carrylng case.

nfy .......... SotaABEEsaaRaAnaAANN

+ 14 db to + 38 db
NOTE: The fine cord is used only for capacity meas-
urements. Resistance ranges operate on seif-contained

‘42~
= =GENOMETER

7 Signal Generators in One!

v R.F. Signal Generator for AM. V Bar Generator
v R.F. Signal Generator for F.M. V Cross Hatch Generafor
v Audio Frequency Generator v Color Dot Pottern Generator

v Marker Generator
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

AM. Radio * F.M. Radio * Amplifiers * Black and White TV ¢ Color TV

Bi‘ F. SIGNAL GE%EEATOB: VARIABLE AUDIO FRE- %B{;OEE&%%:;I;OSA miallu%’:!l'
The Model TV-50A Genometer QUENCY GENERATOR: In -
provides complete coverage for addition to a fixed 400 cycle Pattern on any TV Receiver

Model TV-50A—Genometer

5 AM. and F.M. alignment. Gen- Screen. Pattern will consist of
Total Price .......... seereren...$47.50 erates Badio Frquuencjes from  sine-wave audio, the Model 4 to 18 horizontal bars or 7 to
Terms: $11,50 after 10 day trial, then $6.00 100 Kilocycles to 80 Megacycles TV-50A Genometer provides 20 vertical bars.

monthly for & months if sahshcfory. Other- on fundamentals and from 60 THE MODEL TV-50A

a variable 300 cycle to 20,000
cycle peak wave audio sirnal.

MARKER GENERATOR: The Model
TV-50A includes all the most fre-
?uentlly needed marker points. The
ollowing markers are provided: 189
Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000
Kc., 1400 Kc., 1600 Kc., 2000 Kc., 2500
Kc., 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc.,
(3579 Ec. 18 the color burst frequency)

wise return, no explanation necessary. Megacycles to 180 Megacycles on

powerful harmonics.

DOT PATTERN GENERATOR (FOR COLOR
TV): Although you will be able t¢ use most
of your regular standard equipment for serv-
icing Color TV, the one addition which is a
“must’’ 1§ a Dot Pattern Generator. The Dot
Pattern projected on any color TV Receiver
ube by the Model TV-50A will enable you
to adjust for proper color convergence.

comes absolutely com-
plete with shielded leads
and operating Instruc-
tions.

4 T°
EXAMINE BEFORE YOU BUY!
USE APPROVAL FORM ON NEXT PAGE

ELECTRONICS WORLD

CROSS HATCH GENERATOR: The
Model TV-50A Genometer will pro-
ject a cross-hatch pattern on any
TV picture tube. The pattern will
consist of non-shifting, horizontal
and vertical lines interlaced to pro-
vide a stable cross-hatch effect.

www americanradiohistorv com
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Model TW-11=Tobs Tester
Totat Price . ..o $47.50
Terms: $11.50 ofter 10 day ial,
then $56.00 monthly for 6 months
if satisfactory. Otherwise return,
no explanation necessary.

. _PROFESSIONAL

SUPERTIOR'S NEW MODEL TW-11

TUBE TESTER

STANDARD

* Tests oll tubes, including 4, 5, 6, 7, Octal, Lock-in,
Hearing Aid, Thyratron, Miniatures, Sub-miniatures, No-
vals, Subminars, Proximity fuse types, etc.

% Uses the new self-cleaning Lever Action Switches for
individual element festing, Because all elements are
numbered according to pin-number in the RMA base
numbering system, the user can instantly identify which
element is under test. Tubes having topped filaments and
tubes with filaments terminating in more thon one pin
are truly tested with the Model TW-11 as any of the pins
may be placed in the neutral position when necessary.
% The Model TW-11 does not use any combination type
sockets. Instead individual sockets are used for each
type of tube. Thus it is impossible 1o damoge o fube by
inserting it in the wrang socket.

% Free-moving built-in roll chart provides
complete data for alf tubes. All tube listings
printed in large easy-to-read type.

The Model TW-11 operates on 105-130 Volt 60 Cycles
A.C. Comes housed in 2 handsome, portable Saddle-
Stitched Texon Case. Only.........................

NOISE TEST: Phono-jack on front pane! for plugging in
either phones or external amplifier will detect micro-
phonic tubes or noise due to faulty elements and loose
internal connections.

EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT TUBES: Previ-
ously, an emission-type tube festers, it has been standard
practice to use one scale for all tubes. As a result, the
colibration for low-current types has been restricted to o
small partion of the scale. The exira scole used here

greatly simplifies testing of low-current types.
34750

SUPERIOR'S NEW MODEL 824

Multi-Socket Type

TUBE TESTER

TEST ANY TUBE IN
10 SECONDS FLAT!

Turn the filament selector switch
to position specified,

Insert tube into a numbered
socket as designated on aur
chart (over 600 types included).
@ Press down the quality button—

Model 82A—Tube Tester
Total Price __... .. $36.50

Terims: $6.50 after 10 doy trial,
then $6,00 monthly for 5 months

SPECIFICATIONS
Tests over 600 tube types
Tests OZ4 and other gas-filled tubes
Employs new 4 meter with sealed air-
damping chamber resulting {n accurate
vibrationiess readings
Use of 22 sockets permils testing all
popular tube types and prevenls pos-
sible obsolescence
Dual Scale meter permits testing of
low current tubes
1 and 9 pin straighteners mounted on
panel
All sections of multi-element tubes
tested simultaneously
Ultra-sensitive leakage test circuit will
indicate leakage up to 5 megohms

Productlon of this Model was de-
layed a fuil Year pending careful
study by Superior's engineering staff
of this new method of testing tubes.
Don’t Jet the low price mislead you!
We claim Modet 82A wilt outperform
similar looking units which sell for
much more — and as proof, we offer
to ship it on our examine before you
buy policy,

To test any tube, you simply insert
it into a numbered socket as desig-
nated. turn the filament switch and
press down the quality switch —
THAT'S ALL!.Read quality on meter,
Inter-element leakage if any Indi-

if satisfactory. Otherwise return,
no explanation necessary.

THAT'S ALL! Read emission
quality direct on bad-good
meter scale.

Model 82A comes housed In handsome, portable Saddle-
Stitched Texon case. Only  .... ...................

cates automatically.
$ 3 650

Modal 83—C.R.T. Tube Tester

Total Price 11 $38.50
Terms: $8.50 ofter 10 day trial,
then $6.00 monthly for 5 months
if satisfactary. Otherwise return,
no explanation necessary.

SUPERIOR'S
NEW
MODEL 83

C.R.T. TESTER

TESTS AND REJUVENATES ALL PICTURE TUBES

ALL BLACK AND WHITE TUBES

From 50 degree to 110 degree types
=from 8 ta 30° types.

® Model 83 is not simply o rehashed black and white
C.R.T. Tester with a color adapter added. Modef 83 em-
ploys a new improved circuit designed specifically to test
the older type black and white tubes, the newer type
black and white. tubes and alt color picture tubes,

® Model 83 provides separate filament operating veolt-
ages for the older 6.3 types and the newer 8.4 types.
® Model 83 employs a 4" air-damped meter with qual-
ity and calibrated scales.

® Model 83 properly tests the red, green and blue sec-
tions of color tubes individually—for each section of a
color tvbe cantains its

own filament, plate, grid

¢nd cathode.

Model 83 comes housed in handsome portable Saddle Stitched Texon case—
complefe with sockels for all black and white tubes and all color fubes, Only. . ...

ALL COLOR TUBES

Test ALL picture tubes~in the carton—
out of the carton—in the set!

® Model 83 will detect tubes which are apparently good
but require rejuvenation. Such tubes will provide a pic-
ture seemingly good but lacking in proper definition,
contrast and focus. To test for such malfunction, you
simply press the rej. switch of Model 83. If the tube is
weakening, the meter reading will indicate the condition.
® Rejuvenation of picture tubes is not simply a matter
of applying a high veltage to the filament. Such voltages
improperly applied can strip the cathode of the oxide
coating essential for proper emission. The Model 83 ap-
plies a selective low voliage unifermly te assure in-
creased life with no donger of cathode domage.

33850

SHIPPED ON APPROVAL

NO MONEY WITH ORDER — NO (. 0.D.

‘----------------------------------------1

Tey any of the instru-
ments on this or the
focing page for 10
days before you buy.
If completely satisfied
then send down pay-
ment and poy bal-
ance as indicated on
coupon. No Interest

plefely satisfied re-
turn unit to us, no
explanation neces-
cary,

July, 190

“----

MOSS ELECTRONIC, INC. 1
Dept. D-780 3849 Tenth Ave., New York 34, N, Y, 1
Please send me the units ehecked on approval.  If completely satisficd I will pay on
the terms specified with no Interest or Knance charges agded. Otherwise, I will return l
after a 10 day trial positively cancelling all furtheT obligations.
O Modal 77, ....... Total Price $42.50 C Model TW-21..... Total Price 547,50 AEATESS 1eaiieiiniiiininennienninnensnennnene ||
$12.50 within 10 days. Balance $6.00 511,50 within 10 days. Balance $6.00
montnly for 8 months. monthly for & months. 1
O Model 80........ Total Price $42.80 Model B2A. ...... Total Pricc $36.50
$32.50 within 16 days. Batance $6.00 B e Wiewin io days. Balance $6.00  CLLY .ueueerienininen.. GO0G00 Zone.....State. . einans |
monthly far § months. monthly for 8 months. ans All prices net. F.0.1.. N. Y. C. I
O Model TV-SoA. ... Total price $47.5 O Model 83 ...... Jotal price $38.80 Export Division: Rocke International Corp.
Tronthly apig 10 days. salance $e:28 Ty for " momilry, Balance $6.00 13 East aOth Street, New York 16, N. Y. |l
E BN N N BN W BN B BN S BN S BN B B B S B OO B B B B I O Y B B B BN BN e BN B B B B eV
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Coaxial Cable
FOR LESS THAN

3¢ Per Foot!
RG-54 A/U CABLE-

Designed for long life and constant attenuation
with polyethylene jacket. 58 ohms .250 0D—

370 FOOT ROLL: $lo.95

70 root roLL: $1.95

RG-8/U—8 Ft. w/PL-259 ea. end........ .. .95
L-101 COAXIAL ATTENUATOR—S2 ahm imped-

ance matching cable and sliding

adjustment ........ ... .. ...l .
10-98/APN—OUTPUT INDICATOR ..... $1.50
ALL of the above items are part of the TS.10B/
APN ALTIMETER TEST SET shown below:

TS-10B/APN TEST SET

& Used for checking sensitivity, tuning, antenna
systems, calibration and fimit calibrations of
Altimeters. Consists of 370 Ft. & 70 Ft. of RG-54
A/U Coaxial Cable delay lines. L-101 Attenpuator,
1D-98 Indicator, two B Ft. 1/20” & 1/12" Cables
of RG-8/U with PL-259 connectors each end.
Also four SD-239 connectors. Complete in carry-
ing case, size: 19 x 15 x 177. Wt.: 36 Ibs. (As

shown to feft)—used— 5 oo
ALL FOR ®

BC 221 FREQUENCY METER
Frequency 125 to 20,000 KC Crys.
tal Calibration in all ranges. Can

used as a slanal generator and
VFQ. Complete with criginal
erystal & calibration book. Volt-
age required 6 VOC @ .9 amp.
& 135 VvDC 20 MA. Price—

Used—Iless 379'50

Modulation

TS8-175
FREQUENCY METER
s BC.221 only covers lhn

Same a
range of 85 to 1000 MC, vmn Modulation sgs
—Price—Used, Excellent................. ]

Metal Cases Dniy—No Canvas Covers!

[BC-603 — $14.95 — RE-NEW|

BC-603 FM RECEIVER—20 to 27.9 MC. npr $14.95
BC-604 F TRANSM TTER—zo to27.9 M

...... Re. Nal .95
R SMTR—27 39.1 Mc ...... Used: ST 95
G for Rec.-irans,...Reo-New:$ 7.45
for Receiver onlg .Re-New:§ 4,95
C-608-688—U

ZE~
202

95—R-N: 3 4,95
BC.604-684—U :$6.95—R-N: § 8.95

AC POWER SUPPLY

F /BC-608-68% — Output: 220
VDC 80MA & 24VAC 2Amps.
Tube Rectifieation; mounts on
rear Plug of BC-608-663. Can
be adapted to other Recelvers.
KIT: $10.00—WIRED: $14.95

ARC-3 RECEIVER—100-156 MC: $24.95
HF crysm Comrol 8 ehannel, oleetrlc band elnngn
bes: 9001, 9002, 12A6, i2H6. H7, 12 S
2I|28N7 36!2867 & B/GAKS Veltage re- 324
Quired 210 YOC 125 MA and 24 vDC. Used '

TCK-7 TRANSMITTER: uavy Type, 2 to ls Mc, Com-
plete w/Tubes. Manual, Mic............. New: $150 00

FREE CATALOG

New — write—ask  for
your Free copy today!

Address Dept. EW @ All Prices F.0.B.. Lima, Oluo

Minimum Drder $5.00, & 25% Daeposit en all C.0.D

Fﬂir | 1Eal'gﬂ-"-l.n1 (=} ﬁalﬂs

r, o 80X Nos LIMA, OIHO

Measurement of
Meter Resistance

@

&

By JOHN GERSTLE

Simple method gives a high degree of accuracy.

Does not require elaborate laboratory equipment.

T IS common practice to measure

meter resistance using the circuit
of Fig. 1, where R. = the mcter re-
sistance; R, = a variable shunt resist-
ance; I. = the current through the
meter; R, = the variable resistance to
limit the current through the un-
shunted meter to full-scale value; and
E = the voltage source.

Using this method, the procedure is
to vary R, until the meter reads full-
scale value. The shunting resistor, R,
is thcn inserted and varied until the
meter rcads half-scale value. The value
of R. at half-scale is then measured to
give the meter resistance.

This method is entirely suitable for
the well-cquipped laboratory where
the R. value for the half-scale read-
ing can be accurately measured on a
precision instrument, such as a bridgc.

For the ordinary experimcnter or
service technician to whom such
laboratory equipment is not available,
the following method can be used with
a high degree of accuracy.

The circuit for making this meas-
urement is exactly the same as that

shown in Fig. 1 except that the meter.

can be shunted with any accurate
fixcd resistor of a value somewhere
near that of the meter resistance. Such
a resistor is much more likely to be
available or obtainable than an ac-
curatc bridge.

Actually, it is unnecessary for the
shunted meter to be set initially to
full-scale value but doing this will give
a more accurate result.

The equation for meter resistance in
terms of shunt resistance R. un-
shunted meter current I., shunted
meter current /., and meter resistance
Rm; is:

R.=R (1'"- —1)
- AT

This equation can be used to calcu-
late the meter resistance even though
the shunt resistance is not equal to the
meter resistance. As an example, sup-
pose it is desired to measure the re-
sistance of a 1 ma. meter that is
known to have a resistance of ap-
proximately 30 ohms and, say, only a
25-ohm shunt resistance is available.

If measurement shows the shunted
meter current to be .45 ma., when the

www americanradiohistorv com

25-ohm resistor is uscd. then: R, = 25
ohms; I, = 1 ma.; and I. = 45 ma.
Substituting these values into thc or-
iginal equation, we have:

1

Ru=25(1z-1)=25 122
or, Ru = 305 ohms (the value of
meter resistance).

If, in this example, the usual method
of measuring mcter resistance had
been followed, then: R, = 30.5 ohms;
Jm = 1 ma.; and I, = .5 ma. or the
current when the meter is shunted.
Substituting these values in the orig-
inal equation, then:

R 305(——1)= 305 (1)

5
or, Rw = 30.5 ohms. This shows that
either mcthod gives exactly the same
result.

In measuring meter resistance it is
not advisable to use a switch to cut in
the shunt resistor as most switches, in
time, develop enough resistance to in-
troduce inaccuracy when measuring a
low-value meter resistance. The switch
shown in Fig. 1 was inserted merely
to show that the shunt resistor is not
always in the circuit.

In selecting the fixed shunt resistor,
a preliminary check with common re-
sistors should be made to determine
the approximate value of the meter
resistance should this value be un-
known.

For high accuracy, the fixed shunt
resistor should reduce the meter read-
ing to between .4 and .6 of its full-
scale value. However, any meter read-
ing will give an approximation of the
meter resistance. —30—

Fig. I. Circuit employed to measure
the resistance of a meter. See the text
above for a complete explanation,

Q)
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NEW ILLUMINATED DEALER SIGNS!

nek

the one for your store!

il CHANNEL MASTFR
W’W{%

>
——
—— ]

14" x 50" with clock and changeable copy panel
14" x 37" with changeable copy panel

CHANNEL MAS TER
i M@m

—1 -

_-__=.__
R

° ALL THREE SIGNS IN BRILLIANT BLUE
AND RED ON A WHITE BACKGROUND.

Channel Master’s big, bright spectaculars
increase your sales. Day and night, they:

o IDENTIFY YOU IMMEDIATELY AS A
CHANNEL MASTER DEALER

Double-faced 3 x 6’ Y ae e STIMULATE STORE TRAFFIC
Deluxe outdoor sign /

|\ CHARNEL Mastep

l'} 11
| DEALER NAME |,

e HELP YOU CAPITALIZE ON CONSUMER
PREFERENCE FOR CHANNEL MASTER
PRODUCTS

e ADD TO THE APPEARANCE OF YOUR STORE

Call your Channel Master distributor today

www americanradiohistorv. com
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GREAT NEW ﬁ
SAMS BOOKS &

“Tube Substitution Handbook"

Compiled b{‘%he engineering staff’

of Howard W. Sams & Co., Inc. ;
_Lists over 1500 American receiv- e % y
ing tubes, including more than i ! E
300 which can be replaced by - |
European receiving tube types.
Also ligts 400 picture tubes; 179
European types that can be re-
placed by American tubes, and
78 receiving tubes replaceable by
industrial types. Includes help-
ful facta on tube substitution.
Invaluable reference for techni-
cians. Handy 534 x 814" size.
(@ 7000 0006000 060a0000a00000000a0a08000

"Practical Transistor Servicing”
by Williom C. Caldwell

The latest word on how tran-
sistors and transistor circuits
operate—shows how to signal-
trace and diagnose portable and
auto-radio troubles. Tried and
tested proceclures are based on
the premise that '"time saved is
money earned.” Concentrates on
the practical in 8 fact-filled chap-
tera: tells clearly how transistors
work; describes circuit compo-
nents and their functions; shows
how to isolate troubles; indicates
normal transistor voltages and explains meanings
of defective voltages; tells how to test transistors;
showe how to troubleshoot auto radios; gives actual
ga;le histories. Profusely illustrated; 5 }4x8 14” 5295
D e e e et aa et

“Rapid Printed Circvit Repair”
by G. Warren Heath el

Printed circuit boards, now be-
ing used in more and more elec-
tronic devices, can be a headache
to the technician unless he under-
stands their function and how to
repair them. This practical book
avoids complicated theory; it
clearly describes and illustrates
the fundamentals of printed cir-
cuitry and the components used
by various manufacturers. Serv-
icing and repair techniques and
the various types of defects likel;; X
to be encountered are listed in alphabetical s'l 95
order for easy reference. 534 x 834", Only. ...

“Electronic Tips and Timesavers'
by John Comstock .

Includes over 300 ingenious time- |
and money-saving tips—solving BRR—
just about any problem the tech- i

nician, engineer, builder or ex- | _SnGeavmns

perimenter might face. Simply |- ..
written and supportaed by illus- = I

trations, these bench-tested hints
will save you much effort and
frustration. You'll want to kee
this book handy for constant ref-
eranceuse. Eight sectionainclude
tips on bench and field servicing,
shop and truck equipment,
soldering, tools, test equipment, construction s] 50
and experimentation, 53 x 83", Only.....

Order from your Sams Distributor foday,
or mail to Howard W, Sams & Co,, Inc,, Dept. G-10
1720 E. 38th St., Indianapelis 6, Ind.

Send me the folfowing books:

O “"Tube Substitution Hondbook” (TUB.1}
O "Practicol Tronsistor Servicing” (PTC.1)
[ “Repid Printed Circvit Repoir” (PC-2)
O “Electronic Tips ond Timesovers™ (TSC-1}

Ooooooaoooaoogao enclesed. [ Send Free Book List

Stote

City. Zone
I mm = m (ovtside U.S.A. priced slightly higher) Bmmm
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Service

Industry

OU WILL never stir up much of an

argument by repeating the o0ld tru-
ism, “You can't please everybhody.” Few
recognize the truth of that well-worn
phrase more than do editors who try
to make each of their hundreds of
thousands of readers happy with every-
thing they choose for publication. Wit-
ness the letter we got from L. B. H,,
an independent service operator {rom
Palmerton, Penna., who also happens
to be the author of a number of suc-
cessful articles, over the years, in this
and other publications.

He believes that, with ‘“‘Service in
1959 (April 1960 issue), we have
“thrown one of the worst below-the-
belt punches at the service industry"
he has seen. Particularly, Mr. H. is
disturbed over what he calls our ‘fa-
vorable comment on licensing.” As a
matter of fact, as we will note shortly,
we think this correspondent has failed
to understand our actual position.
However, let’s first give him the chance
to make a few more points.

“If you are so conscientiously con-
cerned about abuses in the industry,”
he adds, '‘why not delve into the manu-
facturer's practice of peddling $100
sets for $400 that usually conk out
about the second day after arriving
from the ‘printers’? The public, how-
ever, has been so overwhelmingly im-
pressed . . . that the service man who
can't fix it with a flick of the wrist
must surely be a shady character . . .
Now, you are all for hanging a ‘license’
tag on him.

“These ‘licensed’ service men will, of
course, all be Phi Beta Kappa, honor-
bound not to try to sell tubes or acces-
sories and—oh, yes—their numbers
must be in bold yellow across their

backs . . . Would you like a bit of
constructive criticism ? ‘Thou shalt not
sell that which thou canst not service
in its entirety.””

That’s quite a bit off one writer’s
chest. For our part, we have never
taken a stand either for or against
licensing. If Mr. H. will ch2ck our past
issues, he will find he is not the first
“anti" whose viewpoint was run in this
space. In fact, the April article to which
he objects acknowledges (third para-
graph) that many service dealers and
associations are opposed to licensing.
We used this issue, however, to illus-
trate the point that the maturing serv-
ice industry is now getting things done
where, not so many years ago, it was
relatively ineffectual.

All right, then; why did we have to
pick on licensing? Simply because the
service industry itself has made it
the foremost issue before it and be-
cause most members of the industry
do favor it. These are facts, not opin-
ions. We have done everything in our
power to sample the service associa-
tions throughout the nation—more
than 200 of them—on this (and other)
issues. We receive an impressive vol-
ume of mail from service dealers and
technicians, in and out of associations,
on this (and other) matters. We imple-
ment this with every other sampling
technique we know. We doubt that
many people are in a better position to
know what industry feeling is on this
matter.

We believe it would be morally
wrong for us to cheat the industry of
its obligation to make up its own mind
on this important issue, and we will
not do so. However, we must also re-
port the cold fact that, for better or

Half & dozen service-industry leaders from Florida: the newly elected officers
of the Television & Electronic Service Association of Miami. From left to right,
in the back row: Charles D. Pierce, 2nd vice-president; Roger Misleh, Ist vice-
president; James J. Ross, corresponding secretary: and Sam Kessler, recording
secretary. Front row: C. W. Minter, treasurer, and A, Edward Stevens, president.

1Y T
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worse, an impressive majority is in 1] )
favor of licensing. Stating as much is PH UTU FACTS . most cﬂmp'ete . .”
not exactly what Mr, H. charges us 3
with doing. As for this writer's other "l have found PHOTOFACTS to be the
comments, we are not inclined to argue most complete service information available on

with him. We have had our say on all makes and models of radios and television.”
poor layout for serviceability, printed- —Aaron F. Triplett
wiring problems, quality control, and Flint, Michigan

other matters.

We cannot resist a footnote before
dropping this subject. Under “Must
Reading,” the April issue of the “TSA
Newsletter” (Northeastern New York)
says ‘‘every upstanding technician”
should take the time to read “a very
enlightening article, ‘Service in 1959.
Don't miss this discussion,” says the
editor. As we started out to say, “You
can't please everybody.”

Beginner's Dilemma
Another recent letter, by contrast,
comes from a relative newcomer. “The
course that I studied TV repairing in
taught us not to speak against any
other repairmen,” writes H, C., W. of
San Bernardino, Calif., “but many of
your readers who seem to be very
capable repairmen appear as though H H—~H
they were running around like hungry erVIce ec nlnlaHS! amm
wolves seeking any beginners that they . .
might devour . . . Some of your readers vuu RATE th th bl h
would make it impossible to get repair W| e pu Ic W en yﬂu Own
experience in the manner that the ® . .
course has recommended; that is, by th PHuTu FACT d t I h
fixing TV sets for your friends and e serVIce a a I rarY!
neighbors.
“I would like to ask you or any of You enjoy maximum earnings as the HOW TO STAY AHEAD...

your readers what I should do—and
what you did—to get this experience! owner of a complete PHOTOFACT Yes, the truly successful Service

Let the man that is innocent among Service Data Library! It’s inevitable, Technicians are those who own

you cast the first stone.” because no matter how expert you are, thecomplete PHOTOFACT Library,
Mr. W. has something of a point. If you can always save more time on who can meet and solve any re-
lack of experience is a crime, then all any job, get more jobs done daily— pair problem—faster and more

of us have been guilty at one time or

profitably. And these men keep
another. However, there are many dif- EARN MORE, DAY IN AND DAY OUT....

ahead because they're on a Stand-

ferent ways of getting experience. What’s more—as the owner of a ing Order Subscription with their
Many of us, no matter how well complete PHOTOFACT Library, you Distributors to receive alt new
grounded we were in theory at the out- know your customers’ sets best. You PHOTOFACTS as they are released

set, at no time presumed to take hiy. (They'r igible
e P e b can actually show each customer you  monthly. (They're eligible for the

ing right in on our own. We managed | have the PHOTOFACT Folder covering  benefits of membership in PEET,

A — )
to tie in with established, reliable | his very own set. Result: You command  t00—see below!}

shops, where we could work under the | public respect and acceptance which ~ONLY $1¢ DOWN puts the com-
surveillance of more knowledgeable . plete PHOTOFACT Library in your
paves the way to more business and  ¢hop_and you have up to 30 months

men who could protect us (and the . S
customers) from our inevitable, early earnings for you. to pay. See your Sams Distributor
today, or write to

blunders. We didn’t always land a job

on the first try but, when we did, it LTI B
was by representing ourselves honestly
—as eager, well-informed, but inex-
perienced men who were essentially
looking for apprenticeship.

Today Mr. W. is in a much better
position to use that approach than was
possible up to a few years ago. Many
forward-looking service associations,
aware of his particular problem, have
begun to experiment with apprentice-
ship programs, conditional member-
ship for newcomers, and other such
“door openers.” As it happens, a good
deal of this activity is going on in Mr.
W’s home state. We have taken the

HOWARD W, SAMS & €0., INC.
1724 E. 38th St., Indianapolis 6, Ind.

'\ THE POWERFUL NEW PROGRAM
-,'_ FOR QUALIFIED TECHNICIANS

If you now own a PHOTO-
& FACT Library or plan to own
*d one, you can apply for mem-
% bership in “PEET." It's the
w4 first industry program really
" designed to build powerful
% public acceptance for the

'} Service Technician who qual-

|

|

|

[ O Send me full details on the new “PEET"” Program.

|

|

|

|

|
ifies. Builds enviable prestige } My distributor Is

{

|

|

|

|

I

L

3 Send full information on the Easy-Buy Plan and Free
File Cabinet deal.

-
|

1

|

|

|

|

[ I'm interested In a Standing Order Subscription, :
O I'm a Service Techniclan (] full-time; [ part-time i
|

|

|

|

I

|

|

|

' and business forits members.

liberty of referring him to a local E:{;:nt: it.i:[oys:g o:u:ﬁ'syc?luzﬂi APy
group. your Sams Distributor for the | Atftn:
We cannot dictate a “one right way.” 8 "PEET' details, or mail cou-
However, learning to walk before one i pon today. Address___
learns to run can surely do no harm City Zone___State
and may do much good. 30 M P ——————. i —_—
July, 1960 85
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DYNAMOTOR SPECIAL
2 Inputs 12 Volts—2 Outputs (440 V.
200 Ma., 225 V. @ 100 Ma)
Cont. Duty. BRAND NEW. Ea.

$1. 95

BRAND NEW CARTER DYNAMOI‘OR

INPUT 5.9 VOLTS, OUTPUT 405 V. @ s“ 95
270 MA, SMALL SIZE, ., . ... c0cerrere Ea 8
COAX CABLE [
RGAU—S Ohm  Impedance—Fresh stuu—soo
!en on scaled wooden lml- .50

NEW VACUUM CAPACII’ORS

EIMAC VC 12 MME-32KV,
EIMAC VC 25 MMF-32KV, ...
[ 1]

M A . .
JENNINGS JHC-150 MMF. 5
JENNINGS 100 MMF-20KV.

POWER TRANSFORMER
annry 110V. 60 cy., Sec 445-0-445Vv, @ 150
6.3V @anmnsv 63lmp|
Fu!ly |hmlded
Write jor quantity prices

FILAMENT TRANSFORMERS
Primary 110 volts 80 cycle. Secondary 33 95
234 V. 10_Amps. 10,000 V.e insulation. O

Primary 110V, Sec, 6.3V

80 Amps Lottt O e $8.95
CIIOI(E—FUI.I.Y CASED
S HENRY 1.95
S MEN .25
4 HE 95
12 vE .95
4 HE .98
& HE 51
BRAND NEW OIL CONDENSERS

3 MFO DG . & MFD 2000 VDG 4.98
4 MFO 600 VDG _9, 8 MFD 2000 YDC 5.e5
& MFO 680y VDE .80 | 2 MFD 2300 VIIC 2.50
6 MFO 600 VOC .85 | 1 mFD 3000 vDC 1.88
8 MFO 600 VDC .95 | 2 MFD 3000 YDC 3.50
10 MFD 00 viiC 1.19 | 1 MFD 4000 VDC 3.25
12 MFD 600 VDC 1. 2 MFD 4000 VDC 8.28
18 MFD 800 VvDC 1.70 3 MFD 4000 VDC 8.95
3x8 (24 MFD} 4 MFD 40060 ~ 12.95
8UU VDC..,.. a. 15 MFD 3000 ~ 39.50
1 MFD 1000 YDC .60 | .5 mFO 7500 VDC 2.85
2 MFD 1000 VDC .85 | "I mFD 7500 VDC 6595
4 MFD 1000 VDC 1.3 2 MFD 7500 " 17.95
€ MFD 1000 VNC 1.5 | 3 mFDb 10.000 ~ 25.98
10 MFD 1000 VDE 2.8 1 MFO 12.500 * 1995
12 MFD 1000 VOC 2.95 | 2 mep 12.500 ~ 34.59
1S MFD 1000 VDC 3.50 | i mreD 15.000 ~ 32.50
1 MFD 1200 VDO .8 MED 23.000 * 34.9s
1 MFD 1500 VDC .75 | "3 MFD 25,000 ~ €9.95
2 MFD 1500 VDG 3.10 | 90 MFD 125VAC 2.50
4 MFD 1500 VDC 10 MFD 330 AC. 1.88
8 MFD 1500 vnc 2.95 | 20 MFD 330 AC. 2.95
1 MFD 2000 V. SQ MFD 330 AS. 4.30
2 MFO 2000 vnc 1.50 | "8 MED 60 AC. 2.95
4 mFo 2000 vDC 3.80 2 MFD 800 VDC .80

SIGMA 5F RELAY

16.000 ohm in dual 8.000 ohm coils. SPDT
adjustable silver contacts and armature tension.
Operates on 300 Microamperes or 9
[ I R I I a. L}

Prite for uanitiy gitas
RELAYS

GUAIDIAN 110V AC. 2 Pole Single Throw
{1 N.O. & 1 N.C.) Ropl. BC-610 3250

24V, AC APDT. .. ccnaannssrsen ea. 31-85
PLhiES, dmia  SWSLS s000" s, s
O e AR T ea. $2,25
Allied Retay 110 V. AC. DPST ... .. o $1.35
Hermetically Sesled Relay Coil 110V Ac sl 50
60 cy SPDT Contacts S AmPs. ... v

& Vot DC DPOT H.S. ....onnnn- ea. 99¢
12 Volt DPDY DC Ret@ay......... ea. 31-35
SIGMA tyPe ZZRIC 8.000 ohm 2.49
SPDT. smail sealed refay. ... .cuuman '
s«-ma Relay. SPDT. 6.000 ohm 81.95

GE Relay control. contsins 8000 ohm sl 10
relay. sensitivity 2 mils. 10 for $8.25. ea,

LEACH ANT, RELAY 110V. AC 32 95
DPOT Ceramic Ins. .. . ... ... . ... .. ea. []

PANEL METERS

3" METERS
looco 100 Ml:rn Amps

STANDARO BRANOS
t‘/z” METERS
Oed Mil ........ 2.95
O, 100 Mlcru ..... 3.93

” METERS

0 V. AC
0.3 Amns RE.

MISCELLANEOUS SPEC.ALS
CARDWELL Var. Cond. 1000MM s 50
OOV i aezaaae e O
SﬂER‘rl Vocuum Switch used in ART13 ea. $1.50

36 OnM 50 Watt Globar Non-ind.Res. * stl :)0
312 MME Erie Caramic Trimmers. . ooo. - a1¢
NES1 NEO| BS, 1.00
Box of 10 R TR I *

MAGNETIC PICK.UP TooL gots Nuts, Bolts, Tacks,
el: out of difficult plac 1sc
CUTLER. WAMMER 'fo'a‘tii:' switen T 29

SPOT «$T420) 4 for c

$1
WILLARD STORAGE CEI-I.——ZV 28 Il'll sz 50
hrs. Clear plastic case. Shigped dry. .ea.

Write for quantity prices on all special {tems

All merchandise sold on a 20 day money back guarantee

Min, Order 53,00—25% with Order—F 0.8, New York

PEAK

ELECTRONICS

COMPANY

66 W. Broadway, New York 7, N. Y., W0-2-2370
e i N

86

HIS month we continue to bring you
capsule reviews of outstanding new

technical books. In this way, we are
able to provide pertinent information
on the many excellent publications re-
ceived here, with the hope that you
will follow up with a more leisurely ex-
amination of these books at your book-
seller or distributor.

AUDIO AND HI-FI

"HI-FI MADE EASY"” by Norman H. Crow-
hurst. Published by Gernsback Library,
Inc., New York. 224 pages. Price $2.90,
soft cover; $5.00, hard cover.

The author—an audio consultant, en-
gineer, and prolific writer in this area—
here tackles some of the basic concepts
and techniques of high-fidelity sound
for the average, non-technical reader.
The book is illustrated, not with dia-
grams or photographs, but with saucy
little cartoons that make a technical
point by analogy. Although primarily
aimed at the beginner, this book might
appeal to some advanced audiophiles as
well.

"A GUIDE TO STEREQO SOUND" by David
Tardy. Published by Popular Mechan-
ics Press, Chicago. 192 pages. Price
$4.95.

This book examines, in simple lan-
guage and with abundant illustrations,
the fundamental concepts involved in
stereophonic sound for the home, ex-
plains how many of the approaches
used differ from each other, and how
home stereo differs from movie stereo.
Included are discussions of the relation
of stereo to hi-fi, multiple channel set-
ups, sound and location, microphone
techniques as they relate to playback,
stereo amplifiers, broadcasts, tapes, and
discs.

THEORY AND FUNDAMENTALS
"LOW FREQUENCY AMPLIFIERS" edited by
Alexander Schure, Published by John
F. Rider, Inc., New York. 88 pages.
Price $1.80. Soft cover.

This book deals with the audio band
from 20 to 16,000 cycles, clarifying the
application of vacuum tubes and tran-
sistors to audio-frequency amplifiers.
Special emphasis is given to the design
of systems, showing and solving spe-
cific design problems.

“LOW FREQUENCY AMPLIFIER SYSTEMS"
edited by Alexander Schure. Published
by John F. Rider Publisher, Inc., New
York. 80 pages. Price $1.80. Soft
cOover.

A companion volume to the book de-
scribed above, this work deals with
low-frequency amplifying systems with
special emphasis on coupling methods

www americanradiohistorv com

suitable for this frequency band, as
well as such topics as phase inversion,
inverse feedback, and circuit design.

"PHOTOTUBES" edited by Alexander
Schure. Published by John F. Rider
Publisher, Inc., New York. 96 pages.
Price $1.80. Soft cover.

This bock deals with the principles
underlying the operation of the differ-
ent types of phototubes that have be-
come vital elements in many applica-
tions of industrial electronics and other
fields. Theory, structure, and types of
phototubes are covered, as well as the
essentials of phototube amplifiers.

"MAGNETIC AND ELECTRICAL FUNDA-
MENTALS'" by Alexander Efron. Pub-
lished by John F. Rider Publisher, Inc.,
New York. 132 pages. Price $2.50. Soft
cover.

An accurate and readable explana-
tion of the subject is provided in this
book, with the emphasis on the physics
viewpoint. The material should interest
students as well as technicians who
want to expand their personal store of
basic information.

“"FUNDAMENTALS OF ELECTRONICS" by
Matthew Mandl. Published by Prentice-
Hall Inc., Englewood Cliffs, N. J. 574
pages. Price $10.60.

This volume covers basic theory as
well as the practical aspects of elec-
tronics, and provides a solid founda-
tion for more advanced or specialized
studies. It is aimed at the serious
reader who wants a thorough ground-
ing in this area. Subjects covered in-
clude: electron theory, circuit elements,
series and parallel circuits, power
sources and measuring devices, mag-
netism, a.c. theory, inductance and
capacitance, resonance, vacuum tubes,
transistors, amplifiers, oscillators, mod-
ulation, receiver principles, transmis-
sion lines and antennas, miscellaneous
circuits, and test equipment.

"MAGNETISM AND ELECTROMAGNETISM"
edited by Alexander Schure. Published
by John F. Rider Publisher, Inc., New
York. 78 pages. Price $1.80. Soft cover.

This book deals with those aspects
of magnetism and electromagnetism
that underlie the operation of commu-
nication and industrial electronic de-
vices, Its intent is to explain the major
theoretical considerations of its sub-
ject matter at the intermediate level.

“"ADVANCED MAGNETISM AND ELECTRO-
MAGNETISM" edited by Alexander
Schure. Published by John F. Rider
Publisher, Inc., New York. 104 pages.
Price $2.25. Soft cover.

ELECTRONICS WORLD
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This is a companion volume to the
book described above. Advanced con-
cepts are explained, and the author
penetrates more deeply into the sub-
ject, covering such topics as Biot's
Law, the Curie-Weiss Law, the domain
theory of magnetism, the cyclotron, the
mass spectograph, and terrestrial mag-
netism.

"R-F AMPLIFIERS" edited by Alexander
Schure. Published by Join F. Rider
Publisher, Inc., New York. 104 pages.
Price $2.40. Soft cover.

An excellent discussion of low- and
high-powered r.f. amplifiers is given in
this book. Design and theory are cov-
ered, with special emphasis placed on
resonant circuits. Practical examples
of design are included in this useful
volume.

"TELEMETERING SYSTEMS" by Perry A.
Borden and W. J. Mayo-Wells. Pub-
lished by Reinhold Publishing Corp.,
New York. 349 pages. Price $8.50.

Full details on the practical aspects
and possibilities of stationary and mo-
bile telemetering are explained in this
book. The various systems of tele-
metering are thoroughly discussed. as
are such topics as telemetering pick-
ups, links and channels, remote read-
ing, reliability and testing, and others.
Diagrams, photos of equipment, and ex-
tensive lists of reference works en-
hance this book's usefulness for the
advanced technician who is intercsted
in this field.

"FUNDAMENTALS OF ELECTRONICS" by
E. Norman Lurch. Published by John
Wiley & Sons, Inc., New York. 631
pages. Price $8.25.

This book, with the same title as the
volume described before, inevitably in-
vites comparison with it. Actually,
Lurch's work is on a somewhat more
advanced level technically and pre-
sumcs a previous knowledge of d.c. and
a.c. circuits. This book goes more deep-
ly into certain aspects of basic elec-
tronics. and relies more heavily on
mathematics and more complex circuit
diagrams to help explain various points.
All in all, a book for the non-engineer
who is advanced beyond the beginning
stages of technical development,

"FUNDAMENTALS OF ELECTRICITY" by
Kennard C. Graham. Published by
American Technical Society, Chicago.
342 pages. Price $4.75

This is the fourth edition of a work
that has long been a popular and effi-
cient guide to electrical fundamentals.
Subjects covered include: the nature of
electricity, electrical quantities, Ohm’s
law, magnetism and electro-magnetism,
generators, motors, power and heating
effects, transformers and rectifiers,
measuring devices, waves, and auto-
mation devices. The book is liberally
illustrated and includes a glossary of
torms.

"WHAT IS CYBERNETICS?" by G. T. Guil-
baud. Translated by Valerie MacKay.
Published by Criterion Books, Inc.,

New York, N.Y. 126 pages. Price $3.50.

Written by an eminent French au-_
thority on cybernetics, this book is a
popular introduction to “the study of
systems of control and communications
in animals and in electrically operated
devices such as calculating machines.”
It explains, in non-technical language,
the fundamentals of control systems,
signals and messages, feedback, infor-
mation theory and related pertinent
subjects.

"DIGITAL COUNTERS AND COMPUTERS"
by Ed Bukstein. Published by Rinehart
& Co.,, Inc., N. Y. 248 pages. Price $7.00.

Partially based on a series of articles
by the author for this publication, this
work approaches the subject of com-
puters from two ways. First, the au-
thor explains the electronic circuitry
that is involved, Then, the book goes
into such topics as the number theories
and counting systems by means of
which computers do their work.

"DIRECT CURRENT ELECTRICITY" by Alex-
ander Efron. Published by John F.
Rider Publisher, Inc., New York. 100
pages. Price $2.25. Soft cover.

The text covers d.c. fundamentals
from the viewpoint of the student of
physics as well as the beginner in elec-
trical engineering. The book moves logi-
cally from electrochemistry through
circuit analysis and on to measuring
instruments and magnetic laws.

(To be continued)

Anyone can operate—license
issued by the FCC on request

flip of a switch.

“More than Citizens’ Radio”...

a complete, fully engineered “industrial-type' transceiver!

from

® Complete 23 channel Citizens’ Band coverage—choose 1 of any 5 channels by the

® Maximum legal power—excellent range—meets all FCC requirements.
® Excellent receiver sensitivity and selectivity —full fidelity voice reproduction.

"More than just 2.way Citizens’ Radio equipment"—the Viking "Messenger” will deliver
the finest performance of any equipment available in the field. Designed throughout for 10
watt power level—limited to 5 watts for Citizens' Radio. Easy to install anywhere in your
home, business location, car, truck or boat .
more expensive communications systems. Bu-lf -in Squelch, Avtomatic Volume Control, and
Automatic Noise Limiter. Compact, modern styling—only 5%" high, 7" wide, and 11 %"
deep. Complete with tubes, push-to-talk microphone, and ¢rystals for one channel.

. offers many unique features found only on

Available from authorized Johnson Electronic or Marine Distributors. Installation
and service coast-to-coast at all General Electric Communications Service Stations.

e e e e e e — — — ———— — ——— — e ——— —— e . b g

1

e FREE - E. F. JOHNSON COMPANY |

E e, . |

' T Calor Brochure 103 Second Ave. S. W. » Waoseca, Minnesota I

. * Please rush me your full colar brochure describ-

Hl == Flew ] ing the Viking *Messenger’’ Citizens' Transceiver. ]

i I8 o NAME }
Faiming, Boat-10-boal or Your own Construction or

delivery or ship-to-shore personal or “off-lhe-road" ADDRESS. |

flzet operation communication family use equipment cITY STATE !

h Manulacturevs of the world's-most widely used personal communications transmitters (
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DOE

YOUR

BUSINESS SLUMP

AS TEMPERATURES SOAR? |

DIVERSIFY witn 2-WAY
MOBILE-RADIO MAINTENANCE !

Hundreds of progressive radio servicemen are
filling the summer slump in entertainment ra-
dio—by adding mobile-radioc maintenance!
Actually, moblle-radio service Is business 12
months out of the year—often on contract basis
—psid for by going organizations. So rise above
competition—and end that summer slump—
send coupon below for “How to Make Money in
Mobile-Radio Maintenance'. It's free!

THIS BOOKLET IS BASED UPON A CAREFUL

SURVEY OF THE ACTUAL OPERATING PRAC.

TICES OF SUCCESSFUL MOBILE.RADIO EN-

GINEERS. IT SHOWS TYPICAL CONTRACT

PROVISIONS . . . MONTHLY FEES . IN:

STALLATION CHARGES , . . LABOR RATES
ETC.

Lampkin instruments are the most popular
mobile-maintenance meters.

MAIL COUPON TODAY mp

™ e T P g e
N ¢ s 4
- > W ’
o
4/0\‘:\“)/’/4 -
~> H Q0
TAIRNTY

r.------—---—-";\\;ﬂ-:

LAMPKIN 105-B

FREQUENCY METER

RANGE 0.1 TO 17% MC AND VP
PRICE $260.00 NET

LAMPKIN 205-A [
FM MOOURATION METER | -
RANGE 25 10 500 MC | nif:

PRICE $270.00 NET = 'IJI | ]

LAMPKIN LABORATORIES, INC.
MFM Division, Bradenton, Florida

At no

] Free booklet

obligation to me, please send
[] Doto on Lampkin

s

- | SAY YOU -

ELECTRONICS worLo

meters
LAMPKIN LABORATORIES, . TN
BRADENTOM, FLA City State.
SAW IT IN

SIGNAL TRACER

Checks all stages from Antenna to
Speaker or Picture Tube, Tests micro-
phones, appliances, pickups, transforme
ers, speakers, resistors, condensers, etc,

Model 202 (with AF Probe)..Net $37.50
Model A Probe

(RF Demodulator) ....... Net 4.50
Model B Probe (RF Demodulator,
Amplifier) ...cs00s00ss..Net

7.50

Easily assembled! Solves numerous prob-
lems. Sensitive voltage measurements with
negligible circuit loading. Accurate AC
voltage ranges for checking line voltages,
amplitier power output. frequency response.
Positive and negative DC voltage ranges.
Checks resistance. Radio, TV servicing:

SILICON RECTIFIERS

IN1551 1 amp. 100 volts .80
IN1552 1 amp. 200 volts .95
IN1553 1 amp. 300 volts 1.10
IN1554  1amp. 400 volts 1.25
INOSKZ7 25 amp. S50volts 2.50
IN1454 25 amp. 100 volts 3.00
IN1455 25 amp, 200 volts 3.50
IN1456 25 amp. 300 volts 4.00
IN1457 25 amp. 400 volts 4.50
IN1458 35 amp. 100 volts 3.50
INOSR? 75 amp. 350 volts 9.00
IN1466 75 amp. 100 volts 10.00
IN1467 75 amp. 200 volts 11.00
IN1468 75 amp. 300 volts 12.50
IN1469 75 amp. 400 volts 14.00

maintenance of electronic equipment; many
other uses. Net $27.95.

PRECISION ELECTRONICS, INC.

9101-Q King Ave.. Franklin Park, llinois

C

2178

NO C.0.D.'s. REMIT FULL AMOUNT WITH ORDER.

& H SALES CO.

+ Fasadena 8, Calid

E. Calaor,

www americanradiohistorvy com

‘ Two-Way Mobile Maintenance
(Continued from page 37)

In all areas the units that had been
maintained under a service policy were
in much better condition than those
that had been maintained under a “call
when it quits” basis. Since both types
of maintenance were rendered by es-
sentially the same personnel, the
reasons for the differences in condition
cannot be attributed to differences in
competence of personnel. Although our
program of routine inspections, particu-
larly on stations, accounts in large
measure for the superior condition of
“service policy units,”” we believe that
equal reasons for the improvement are
as follows:

1. Under a one-price service policy.
drivers and dispatchers never hesitate
to call for service at the least sign of
trouble, since it costs nothing extra to
have the equipment checked. There is
no tendency to ‘‘get by” with inferior
performance only to have equipment
fail at what may be a critical and costly
time for the user.

2. A radio service organization whose
profits and growth depend on the sys-
tem staying in operation can afford to
be more thorough than an individual
whose profits depend on how many
hours he spends on a disabled unit of
the system. Callbacks, always a source
of irritation (even when the customer
does not pay for them), are consider-
ably reduced.

3. Any organized maintenance pro-
gram, whether it concerns radios, auto-
mobiles, or elevators, is more efficient
than a non-organized program.

In addition to providing better per-
formance and reliability for the radio
investment, we believe a service policy
is more economical and provides an ac-
curate means of determining the true
radio operating costs.

The preparation of individual in-
voices covering radio repair is costly
for the servicing company. Verifica-
tion by the user can be even more
costly, since personnel doing this work
are not familiar with the radio terms
and materials.

For example, one invoice may list a
discriminator transformer at $3.85 and
another may list a plate transformer at
$87.00. Not only must the user deter-
mine if the pricing on the particular
transformer is correct, but he wants to
know whether the replacement trans-
former was necessary. It is also diffi-
cult to keep records of, and establish
charges for, special engineering re-
quired in certain stubborn cases of sys-
tem trouble, diagnosis, and other op-
erational problems.

All of these problems are eliminated
under a flat-rate service policy where a
single monthly invoice is rendered,
covering the number of units and sta-
tions in service. This is not to say that
detailed cost accounting and radio
maintenance is not necessary but, in-
stead, it is done by the radio con-
tracting firm. This enables the con-
tractor to.control costs and maintain

ELECTRONICS WORLD
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LORAN R-65/APN-9 RECEIVER
& INDICATOR

Used in ships and alrcraft.
Determines posicion Ly ra-

din  signals  from known

xrnitlers. Accurate té within
1% of distance. Complete with
Tubcc and ervstal, Exe. used.

g3 Yalue $1200.00.

Our Price. .. ........ 19.50

Used., Iess tobes, Crystal and vis-
l'lrzy \:,ul with 3BP1 C. H 5

NEW 0. oo op wapgp g ogey nms gan g pams

28 Volt inverter Power Suppiy, exc, cond.

Circuit diagram and connecling  piugs av.
O —

e Lirid 2 sl g w

15-100AP "SCOPE

(WORTH $750)
GUR LOW PRICE 52950

Cian hc used with liiear sweep or
parpose teRt BOD .
ingluded. Atso used with

BC-603 FM RECEIVER
20 TO 21.9 MC. 51495

Excellent Used ......
BRAND NEW.........$16.95
10 Cnannel. pushbutton tuning or con.

tnunus tuning. Complete with speaker,
tubes. squelch.

12 or 24V D\namowr for Ahme
Exc. Used 84.2%. ......... .Brand New 35-50
BC-604 TRANSMITTER— panson unit for BC-803
$10.95

Revr above. Witk all lubcs. RAND NE
With Tubes. Used . -%4.98

SPECIAL! BC-603 FM RCVR
CONVERTED FOR ANY FREQUENCY
FROM 30 TO 50 MEGACYCLES!
BERAND NEW! Checked out, perfect work- 52750

ing condition, ready for operation. Specify

tennn. BRAND NEW, in mctal houslﬂg DV4 sa
X G143 x 7” hlgh, QUR 1.OW PRICE. nnch .
R —— "

BENDIX DIRECTION FINDERS

For commercial navigation on boat

MN24Y 150-025 Ke: 32 -GO5 ‘\cv 3 4.7 Mc.

Complele wi(h luhci mitar,

HRAND NFW

MNZAY Receiver Contrnl Box .
150-15 O%K'(:J conLinuous w"mﬁ wilh

8.3
7.50
op 1 4.25
MN5G2 Azinnh CA)nlrnl Iinx 5 2.95
Flexible Mechanieal Cahle fo 3.95
MNZ2BC Receiver Control Iox 4.95

Other Accessorles nvni'lm»te "from stock.

NAVY AIRCRAFT RADIO RECEIVER

ARB/CRV 46151—190106 9050
Ke in 4 bands., 6 Tube Superhet
communications receiver, with
local and remote tuning. band
change. Sharp and broad tuning.
AVC, CW. Tlluminated dial.
Complete with tubes and dyna-

- motor. HRAND NEW..$34.50
Like 'ew..-........SZG,SD
Power Supply 110 V. AC. Wired, ., ., .$8.50

r AWOEP A8 Precision range Frequenc desn;\d Mmetween 30-50 Me)
rator. sgclt clnnlnlncvl 6‘“ when ondering.

o v 1 * d —————

Teep. Far 110"y 58 10" 1200 ac rovivzn SUPPLY FOR BCGO3, 683
el AC. EXcellent usedl, like Interchangeabic, —replace Yy Ramotor. -

ﬁ%w?s with all tubes including i,l\\ic1@ NO ME \éRV(AﬂéAN ENEEDED PrO\.ixle;g%O
| a .

erystals and C. R, Tube. TR eE €l Tt'cnnlcai Mnnual 7 110-60935.

Lo 7 S P AP S S AP U S S SP U Y .
GOLD PLATED SPECIAL!
TS-1/ARR-1 TEST OSCILLATOR BC-929 3-INCH SCOPE
Partaliie, cumplete with two 935 Lube: und an

.---_-----------1

] MICROPHONES

ription

Excellent BRAND I
Desc Used NEW
-Carbon llnnd Mike . $

a5
.Carnon Throat Mike - 7a
.Arny and Navy Lip 1.25
d lun:lgo 3.88
-Handset . ERTY |
I « «Handset . 4.25
. .Navy Type . 435
l HEADPHONES Excelticnt nnArml
Meodel Description Uscd NEW
' HS5-23 .High Tmpedance . . ..54.65
HS-33 .o0w Impedance . #4.65 I
l HS- Low Tmp. (featherwt.) 5 -ga 1.6/5
H-16/ Hiz!h lmn. (2 unls)A g 39IS:Ae 705 l
TELEPH . Low Impedanee HEAD-
J sETs. mmn NF\V PERBal $3.25
€D-307A Cords, wiih PL55 plug and JK26 Jack .99 [}
sbsd s 50

'E‘.nrphone Cushions for above—pair
‘—-------------
NAVY DYNAMIC MEADSET, Hi-F1 40 14000 c\clﬂ.

Low  epst  statlon monitor and/or beneh
sCape. iz, focus. vn:rp. intensity
rols. Tu GSN7T 16, 1—6X5

U Gl Tube, Voltage

Lo T—2X2, 7
115V 400 cy. and 24VDC.

req.
Complete with tubes, exe. used. .
BRAND NEW . .
Conversion lnsl
AC . -

TERRIFIC BUY!

FAMOU5 SCR-510 COMPLETE SET
Consjsting of: BC-620 FM TRANSCEIVER, 20-28
Mc.. with Power Supply for ©f or 12 Volt DC op-
eration, including all ¢omponents: Antenna, Mast
Base wnd Sections. [Tandset, Technieal Manual and
all other accessories. ready for operation. BRAND

NEW, in original packing. 359 50
]

OUR LOW PRICE, While The¥ Last!. .

BC-221
FREQUENCY METER

SPECIAL BUY! This excellent fre-
quency  staadard  is equipped  wilh
wri€inal calibhration charts, and has
ranges from 125 Ke to 20.000 Ke
\\Ilh erysial eheck  points i all
5 - smashing low price
5 }l!lil‘ SERVED!
urr quantity s mites]. Excel.
U~.u| with origzinal Callbralhm ook,
Crystal, and all 59
INDIOSF & e 46 o E aumd b .

76-34A CODE KEYER[™_— 1

Self-contained automatic umt.
reproduces code practice gig-
nuls recorded on paper tape.
By use of built-in speaker, pro- |f
vides code-practice signals to
ONE OF MOTre (e

persons at $22.so

speeds from §
to 26 WPM.

Checked out. exe. S i

AN/ART-13 100-WATT XMTR

11 CHANNELS
200-1500 Kc
2 to 18.1 Mc

14850 5.

ComFlete with Tubes ——

Famous Coilins Autotune Alrcraft Transmitter.
CW, MCW. Quilck change to any of ten

AM.
resct chan-
nels or manual tuning, Speech amplifier/clipper uses

ac-

carbon or mmzneuc mike. HIELlY stalle, hiZh
curate VFO. ullt in  Ntal controll calih
PPB11s mndulale B13 in final up to 90!74;, class .
A Real **HOT™ Ham buy at our low price! 348 50
Orig. eost %1800. Exc. Used.

0-16 Low Freq. Ose, Coil (or AR
24y Dynamotor for ART-13
Samc as above less meter.

BC-652A RECEIVER—Iliot Speciall
K¢ AM Receiver, 2-band, complete with
200 Ke Xtal Calibrators, and 12 V Dynamotor.
for 80-meter Ham band, Marine, etec.

2000 to G000
all tubes,
Fine
Provides for

Cw, MVC., AVC. Speaker Jack and two Headphone

Jacks. Shpg. ‘Wt. 50 lbs. Like new, only.

.$22.50

POWER SUPPLY for BC-620, 659, avnllnble for 8,
95

12 or 24 Voita DC. Specify. ... . ...

BC-659 TRANSMITTER & RECE VER
Me. . Two preselected channels cryvstul
COMPIelc with speaker,

27 to 38.0
controlled. 5
tubes. Used .
Less tubes, used

Antenna for BC-539.

“'lllS

Telcaconing "O' to B-Ft.....

FM TRANSMITTER-
RECEIVER

APN-1. 420 to 460 Mc Air-
craft Radio a]llmeler equip-

ubes . =i
I—l2Sll7. 2_12H6,
Comulele with all
27 Vv DC.

BC-733 VHF 10.TUBE AIRCRAFT RECEIVER.

&-channel xtal control. Freq. 108.3 to 110.3
Mec. Dual filter range. Easily converted for
tracking Sputniks!

Brand New complete with Luhea. S J
Dynamotor for above 24 V. New............ $5.95

195 to 420 Kc. made by
Setchel - Carlson. Works on
24.28 vonts DC. 135 Kc. IF.
Cgmpl-ﬂle w‘}th 5 tubes. Size
4”7 x 4”7 x 6”. Wt. 4

Ibs, BRAND NEW. sg 99
Brand New, less tubes. SS 95
USED, with tuhes, .. ..

USED, Jess tubes 2 95

ARC-5/R28 RECEIVER

2-meter Superhet. 100 to 156 Mc in
4 crystal channels. Complete sz4 45
wilh 10 Tubes. BRAND NEW L]

110V AC Power Sup. Kit for above $9.7%

ARC-5/T-23 TRANSMITTER
100-150 Mc Includes 2~832A, 2—-1625
glﬁb!s. ABlLIAND NEW, (.. vuiuscacncenas SZ' 50
Limited quantity ARC.5/T2 xmnwr
OFFER] Excellent Usedt.,lesl tul; 3 ESS 9as
MD-7 MODULATOR for T.23, :omplne wlth ss 95
4 tubes. LIKE NEW.........

; " used....$18.9
oy Yistortion, complete with cushions, Kenecked $1.95 Sinme Reels of Tabe. Endh 81,85 Lo
LORAN APN-4 MOBILE-MARINE
FINE QUALITY
G NAVIGATIONAL EQUIPMENT Dvmﬁﬂe;rson
Determine exact geographic position of your host or
plane. 1;|d|°cau'§r e Tecelver ecompleta with all tubos S VR AL L L
and erystal
INDICATOR 1D-6B/APN-4, and RECEIVER $49.50 .s.r::q '3‘:""1“4“1::. SOW Low
R-98/APN-4, complete with tubes, Exc. used - PRICE. BRAND NEW. . .$8.45
Receiver-indicator as sbove, BRAND NEW. -579'50 OTHER DYNAMOTOR VALUES: Excellent BRAND
D e e m ek Al naaa BB IS Tyve e i Ve, HEW
28 V. lnvorler Power Supply for abave, exe. DbM-25 12V 2.2A 250V .0S0A $4.50
Sond. Saxs0 DA-1A___28V 1.6A___ 230V .1004 3.25
r bm.28 28V 224v_.07A
RAD!“Od lll‘ENC"E"ISVh'IIEIIl ,NA‘VY, CTYI’El RAY-3 DM-32A_ 28V 1.1A 250V .05A
ode - s for 14V DC oneratlon. DM-33A 28V SA B75V .16A
These recefvors al 1 1 i It-
dynamotor, 11 lullxgs “‘W’c’s‘l’fn‘h fz?lnt‘:ugu;nev:ci-h ogu}r!om AZBY 7A SdOV. :254 7§
Panel. as well as coax am.er a and output connees DM-34p_12v2A 3 50
;)‘I‘:\rx‘n'se :‘:?e“ct:lyj"ck an-off switch. For 14V or 24V, Dm- 53A ~ 28V l A as
Like New Condition. .. ........ Our Price 14.95 DM-64A 12V 5.1A 275V .150A 7.95
7 PE-73C__28V 20A__ 1000V_350A 7.95 10.50
BC-906 FREQ. METER—SPECIAL PE-86 28V 1.25A 250V .050A 2.75 3.85

Cavity type, 145 to 235 Mec.
BRAND NEW, comblete with
antenna. Manual included.

OUR LOW s l o 88
]

PRICE: . .3as5

WILLARD 4-VYOLT MIDGET
STORAGE BATTERY
3_Amp. Hour. BRAND NEW. 284" x 1-

13/167 x 23", Uses Standard Electro-
Wte ..., y $2.9%

2 VOLT BATTERY "PACKAGE"

. 20 Amp. Hr. Wnlard sloraze
Baltorsf. ;‘!iod el x 0 47
’

—Qunt‘l Bonle Electx’nlvle or "2

Cells) ... iu ittt aaarraa
ALL BRAND NEW!

Combination Price ... 35'45
SCHEMATIC DIAGRAMS 27 «JZ"...EZ:"ZE?.".‘. 65¢

July, 1960

BD-77 DYNAMOTOR Tnput 14V ® 30a. Outbut 1000V
@ .350 A, with starting solenoid, Fur.er Box and Mouni-
ing Base....._ ..., Like New $14.95

STANDARD TUBES

Removed from Brand New Gov’t EQqumenl
ECEIVING 7%

65 ol 5
Please include 25%, Deposlt with order—Balance €.0.D.,
or Remittance in Full. S0¢ Mandling Chargeg on all orders
under §5.00. All shipments F.0.B. Our Warehouae, N.Y.C.

All Merchandise subject to Prior Sale and Price Change.
.
& Radio Supply Co.
Telephone: CO 7-4405
51 Vesey St., New York 7, N. Y.

www americanradiohistorv com

ARC-5 MARINE RE(EIVER-TRANSMI‘I‘IER
A M [ T X T

NIV)' Type Comm. Transmitter 2.1. SI
c BRAND NEW with 4 tubes and Xtal $|2.45 I

MODULITOR for above, new with tub

I SCR-274 COMMAND EQUIPMENT

lALL COMPLETE WITH TUBES Liks
Type Description Used NEW
HC-453 Receiver 190“';50 KC neee .512 95 $14.95
BC-454 Recetver 3-8 & 4 9.45 12.45
BC-455 Receiver 6-0 1\ .......... 1150  13.95
BC-450 3-Recciver Control BOX. .. .. .29 178

110 VoIt AC Power Supply Kit, for all 274.N llnd
ARC-5 Recelvers. Complete with metal s-,
case. lnstructions

Factory wired. tested. feady to oDor: .$31.50
SPLINED TUNING KNOE for 274-N and ARC-3
RECEIVERS. Fits BC-453. BC-454 and 490
others, ONIY ., .vacr i i

BC-457 TRANSMITTER—4-5.3 Mc. complete 31 85
with all tubes and crystal. BRAND NEW.

BC-458 TRANSMITTER-5.3 to 7 Mec. Complete with
all tubes nnd erystal. SSl

RAND NEW ... ... 00 nge=sens
Ec‘a’és TRINSMITTIR—7-B 1 mc. complete with all
tubes and crystal. 3.95

BC-456 Modulator ........ US'D 3.45 NEW 5.38
BC-451 Transmitter Conwol Box., 1.28 NEW 1.49
FOR COMMAND

ALt ACCESSORIES AVIILAILE
EQUIPMENT.

—_
BC1206-C BEACON RECEIVER

'---------------J

234-258 MC RECEIVER
AN/ARR-2
BRAND NEW 1l-tube UiiF

Tunable Receiver with sche-
matic. Only a few at this low

ar;l‘:nllete with tubes ss 88

Sond Name, Address on Post Card for
FREE CATALOG of Wonderful Surplus Buysl

89
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1,000,000 RapIO-TV PARTS BOUGHT
FOR LEKTRON'S EXCLUSIVE POLY PAKS®

WORTH OF
= RADIO-TV

Add 25¢ PAnTs

Hnndllng (ovar 150 pes.)

POLY PAK’

OF YOUR CHOICE
LISTED BELOW

BOTH FREE with Every $10.00 Order

Sale ends Aug. 15, 1960

8 SILICON—XTALDIODES
IN21, IN34. cic. ,1
Some worth 10,

a 4 1N34 DIODES
Or cqupl! glass. s1

scaled New mini tvpes,

40 DISC CONDENSERS
Asst, 0001 e .0V to
1000V, V\ulllltlﬂ $

4 OUTPUT TRANSF'M’RS

D 501.6. elc. Open sl
frame fyvpes. Worth SR,
6 115§VAC SWITCHES
Panel togglie type. SPST,

DPLT. ete. A shiy

O o 81

2 SAPPHIRE NEEDLES
d.speed. fur Lzunl L.

curtriages.  10.000 g9
plays, Waorth $5
70 INSULATED RES"I"RS
O IRC. Allen Hradley
Stackpole makers. L. 1V
100 chms o 1 meg. 51
15 . 5% lov. Worth 815,
10 PANEL SWITCHES
D RMicros, power. rolary
ypes.  Exe. varle- 51
ly. Worth §10.
30 II\’{AI}IE% PI&LO'I' LITES
- w
O e, Weeth 5507 51
65 RESISTOR SPECIAL
C:";V)RIS' |.:-w.-i _Inn. hi.
LOHOW .1 17 Loo. \\u|lh§lﬂ 51
10 VOLUME CON‘I’ROLS
Asst Lo ex. Sume
‘D’_\nm a\\llch \\mth %
I
3 HO\?I,!V TR\ANaIS;I’ORS
D {:‘hl"):flv:“'nn w s1
125 RESISTORS
O 30 ysiues Tucl 1€ 100,
carbhong! Ta § mo" ‘1
¥y, TW. Worth 10
15 “POLY" BOXES
| sn-\]‘u un'- covers: &-nzes
~. ¥or parts
rmll-- husics, \\'n?!h B 51
4 I.f. TRANSFORMERS
456 kex. Guly 197 sy,

trans. ¢

Exc.  for

cires. Worllh §3,

Incl: power. audin,

0O bmlel)"me Waorth&8. 51
125 CERAMIC
CONDENSERS

O lncl dlscs too!  Wide
arlely of l\pos & 51

wn1ues Worth

12 (cZ;ERMANll{M ?I?OES
Inss-sealed sim

] 4R 51

lav 1 IN
13 IN PAK
catbon, W.W.,

D Dieles:
preelsion. hi-Q resistors:

disc. ccukmue r‘;mluml
paper, mica ¢l el SR
socket: coils. Worth 88, s1

NEEDLE-STAMP CHECKER

Battery-operated. Checks

] necdles, SBLRMPS, sl

ete. Worth %73,
IOSRC;! PLUG'N'JACK

etsforamps. luncrs,

D rcdlnnelc.'\\un'lhs_’. s1
40 SILVER MICAS

& vaies.

D F'm:-sl m?cﬂs mnue sl

wnrth S8.

300-FT. HOOKUP WIRE

D Agst: colors, insula- g
tion, slzes. Worth 5.

40 2.WATT RESISTORS

D Inel, 1%¢ Lou. Asst 51

values.

3 AC.DC REC'I’IFIERS
D SEL I:.\lUM 110V?! 64
mu; half 51
wn\e \\ﬂr:h ss
TUBE SOCKETS
4 Lo 12 pronks, smne ce-

ramic & mica fillea
£ minliyoes. Worih s 51

7l3;LICDN DIODES
1. IN22. 1N23.

D M:.sum:wurll\fsl(‘l ’1
4 AC & DC CHOKES
D Power & radio types; to

300 mils. Open s1
frame tvnes. Worth £10.
2 TRANS. TRANSF'M'RS

a For citlzens homd &
l.a:\silhl:aa'li.l'cull(s. 100

onm  to < imp.

Worth $10. " 1

$30 RELAY SURPRISE
D Iupuln shup & lan. 51

50 r'l’ ‘ZIP* CORD
D Fur u»enker exleasions.
AC/DC, 2.conid, hnr- 51
nllel Worlh $3.
60 TERMINAL STRIPS
D 1 to 0 tie pomus. Used
in every type of 13
ol \cv... nsﬁsl p .
70 CoOIL HOKE
RI7. ant, osc. slug-tuned.
O 1¥. Wone Iellul shop
s1
asst. Weor'h 316,
70 1- WAT'I’ RESIS'I’ORS
O Incl: precisions, ..
carbnetilms, P& g
5o ‘oo, Warth %20,
65 CONDENSER SPECIAL
D Inel; disex, Ceramics.
melfleds, mica. pa- 51
pers.olls.ctc. Worth$12
15 ROTARY SWITCHES
(] Asst mml::. curlxt. ellzls for
o 3 reu
ehnn{ﬂnz.‘\\‘m-th SITC. 51
VEEDER ROOT COUNTER
(o} Counts 000 to 999. Exe.
) fur tape I(.cordo 51
coil makers.
100 /-WA‘I’TRESISTORS
™ 1
O Ve o Vet H
llo SI?EC TIMERS
O Dorisiy geaved: 51
10 IIN:.STRUMENL KrDBS
Poin.gr Lypes. biac
D |aa-sln-¥ll setse’wa. 51
8-PC. NUTDRIVER SET

Plastic
O e 77 18 nutdrive
in hanrl care. W
35 POWER RESIS‘I’ORS
AsBL, 5 to SOW 10 10.-
O 5 50 Q.
000 ohms. Vhreous 51
Lypes ton, Wortl
70 MiCA CONDENSERS
D Ingl: silvers too! .00025
w01 1w 600V, 51

Worth §20.
10 ELECTROLYTICS
[] Incl: ean & prper tyies.
Punis ool

Tuo 100 51

mfd w450V, Worth $12.
80 TUBULAR COND’'N'RS
a I*apers. maldeds, oils,
ceramic! .0001 1 51

mf Lo 600V, Worth $16.
60 RADIO 'N TV KNOBS
D AFSl: coOloTrE, Bizes,
shnncs. some worth 51

1

ISOO PCS. HARDWARE
Nults. bolts. elc wide
ndy ¢q
30 MOLbED COND'N'RS
D I’op values. black beau-
o8, oils, r:lc Lasts 51

for llfo' s8.

BONUS BUCK CLUB
A membership card Is given
with every order. Actumu-
iate your purchases—when
%10 13 recached choose any
%1 item free

Write for a-rgam Flyer

Worth
$5 ORDERS
WE WILL GIVE YOU

*5"2"FREE

MINIMUM ORDER $2.00—Avg. wt. | Ib. per pak

|How TO onosn| gheck

excesg returned.
days.

€.0. D orﬂers 25%
Print name, address WITH POSTAL ZONE n margih.

items. Return ad w/check or
includIng sufRcicnt postage;
down; rated, net 30

133 Everett Ave.
CHELSEA 50, MASS.

Portable test instruments are desir-
able, as they permit routine checking
without removing units from vehicles.

service rates that are both reasonable
and realistic.

Anotheir benefit to the customer is
improvement in reliability of the equip-
ment, from a viewpoint other than
those already mentioned. As an ex-
ample, we determined that it would
be economical for us to install, at our
own expense, special premium tubes in
certain equipment located in remole
areas where the cost of tube replace-
ment was much higher than normal. In
some instances, these more expensive
tubes were “paid out” within a year
due to reduced service calls. At the
same time, of course. the customer
benefited due to reduced *‘outages” of
the equipment.

In the past year we have all heard a
great deal about transistors and the
manner in which they are being ap-
plied to two-way radio equipment. Al-
ready they are being widely used in
the power-supply portions of two-way
equipment and are now being intro-
duced into the receiver and some stages
of the transmitter with marked reduc-

Quality work calls for precision equipment.

tions in battery drain. As indicated
earlier, tube replacement is the largest
single cost of repair so that the use of
more reliable transistors should im-
prove system reliability and reduce re-
pair cost. However, it must b2 noted
that tube replacement still represents
only 30%% of total radio maintenance
costs. Thus, even if a large number of
the tubes are replaced by transistors,
it is unlikely that maintenance costs
will be “slashed” as claimed by some
of the more enthusiastic proponents of
transistors.

In summary, the radio maintenance
engineer should provide complete com-
munications service and not limit his
horizons to tube replacement, discrimi-
nator readings, and plate current meas-
urement. Instead, he must constantly
observe the operation of the entire
system to determine if changes in
the equipment. antenna directivity, or
other operational features can be made
that will further improve the value of
radio to the user. He should keep in
mind that present-day industrial opera-
tions are not static. A two-way radio
system properly designed by a sales
enginecr to meet a user’s operating re-
quirement several years ago may not
meet current requirements due to
shifts in areas, change in operations,
or expansions.

An alert maintenance organization
is usually the first to notice the need
for system modification. For example,
it may note that there are an increas-
ing number of service calls for a par-
ticular area which, upon investigation.
will show that the user is now operat-
ing in areas beyond the original range
planned for that station. The service
organization must then work closely
with the operating department to de-
termine the nature of the trend and
whether changes in the coverage might
be warranted either through antenna
directivity or relocation of the station.

Only in this way can the maobile radio
expert properly carry out his mission
of providing communications instead of
mere repair service. —30—

This includes battery eliminator,

microvolter, frequency-deviation measuring units, including secondary standard.

At

www americanradiohistorv com

ELECTRONICS WORLD
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CONVERT YOUR CAR RADIO FOR SHORT WAVE RECEPTION WITH ...

INTERNATIONAL'S ALL TRANSISTOR, CRYSTAL coNTROLLED CONVERTER

Now, in a matter of minutes, your standard International Mobilettes cover these short wave bands.
broadcast car radio becomes a short wave Catalog No. Frequency
receiver . . . bringing in stations from coast- 630 — 105 75 meters (Amateur)
to-coast as well as the four corners of the 630 — 104 40 meters (Amateur)
globe. 630 -— 106 10 MC (WWV Time
. . Broadcasts)
Designed by International for AMATEURS,
CITIZEN LICENSEES, SHORT WAVE LIST- R o e T
ENERS, HOBBYIST, — meters {Amateur
’ 630 — 101 11 meters (Citizens)
Available in SEVEN frequency ranges cover- 630 — 100 10 meters (Amateur)
ing the Amateur bands, 75 through 10 meters, Available soon for 6 and 2 meters 28.5—29.5 MC

the Citizens band, and WWV National Bureau t siightly DiCE o
of Standards Time Broadcasts. At siightly igksorprice

Three simple steps to install. (1) Remove
antenna lead from car radio and plug into

input of Mobilette. (2) Plug jumper wire from ¥ "
Mobilette into antenna connection of car radio. U ;

(3) Plug power connector into cigarette e

lighter socket. It’s that easy! Complete, ready to plug $19.95

in and operate . . . only

W_or.ks on el.ther 6 or 12 volts without change. Order direct from International. Terms F. O. B.

Miniature size. Okla. City. include postage. Shipping Weight 2 Ibs.
...........................".............‘....'
L] L ]
$ INTERNATIONAL CRYSTAL MFG. CO.. INC.. 18 NO. LEE .
. OKLAHOMA CITY., OKLAHOMA o
® GENTLEMEN: PLEASE SHIP THE FOLLOWING MOBILETTES @ ®
e 519.95 EACH. :
. CATALOG NO. FREQ, QUANTITY 5
L ]
: — %
. - - L]
5 SHIP TO — NAME..___________ —— e .
5 LEECy ADDRESS .
e ENCLOSED I :
. E - P4
: INCLUDE POSTAGE WITH ORDER. :
........'...'.'..'..........°°°.°°'0..’...'.....
N

July, 1960

www americanradiohistorv. com
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A&UWJ-—-""

....Buy

e

marine! Fxeellent eond

CONTROL BOX & PLU%3: For sbove. Onty.

ALL PURPOSE ARB COMMUNICATION RECE!VER
195.9,000 kc. 4 bands. Built-in. directly ealibrated
wining control. Ideal for home. moblle or

$11.50

$4.93

1M FREQUENCY METER

Heterodyne

1t e WA

channels.
cond. Gnl;
c"l;!\nl led
cellent

lent

Fxeellent ... ...
T-21 /AR

cellent

MD.7 /ARC-8 MODULATOR: For all of the
Excellent.

above Transmitiors.
gain @ only .,

175-20.000 ke.
ke. orystal.  Fxcellent conditlon,
i

T-z:!IAnc-!yi'lA'Ns'MITTEI: Companion
10 above. Same freq.. 4-chann, cryst.
.23 JARC-5 RECEIVER: 180-350 ke, Ex-

R-25/ARC-8 RECEIVER: 1.5.3 Mc. Excel
R-26 /ARC'S RECEIVER: 3-6 Mc, Excel-
n.2? Quc-s'n:c:ivn: 6-6 e, Excel-

len! i a
T.1B8/ARC-3 TRANSMITTER: 2.1-3 Me.

FExcollent sgrra
T-22/ARC-5 TRANSMITTER: 7-9 Mc. Ex-

“Built.in 1,000

" com- $49,50

ARC-5 VHF & UMF EQUIPMENT SPECIALS!
R:28 /ARC-S RECEIVER: 100-158 Mc
Crystat conirolled.

4.

12.9%
9.9%
14,93
7.95
7.9%

7.98

Bay-

4.95

CITIZENS' BAND SPECIALS

8C.603 RECEIVE

R, Fxcel, conil . . .
EIVER: 20-27 Mc. With spare li
a8 - ' 4 L

$14.9%
ubes.
S14.09
05

red. only oy
NSMITTER: Excelient
12 V DYNAMOTOR: for BC.804. Excellent

CY-139/CPS-1 RANGE AND AZIMUTH INDICATOR

This is an offbeat s
brated vertical and

T—8NTGT

—8Y6,
1—\VR10%

—6. A
1—858J7. Lois

mood. 4 ft. h. approx. 19" widc

5U4G,
g of other extras.
regulated AC supply. Wt. 300 1bs. Used, s

cial! B Sean 77 diam. Cali-
orizontal lines, RuUgEed metal
crhinet enclnsex %_’lmg!urehonso of tubes: 4=B07,

v 4

07
3=VR150,
Withy

SCR-625 MINE DETECTOR BARGAIN
Locate that hidden pipe, metal, treasure!
Use for pnirts! With case. Excellent .

$22.50

OM-35 DOYNAMOTOR: Input )
@ 225 MA. Like new.
up at this pricel | . .,

2 V.; outpul: 625 V.
You can stock

30 Me. IF, 1156
Plug-ln Units For

1: 30.00 Mc..$14.95
TNe2: 90-300 Mc. 14.93 A
TN-3: 300-1000 Mc 14.95 T

2.50
APR-4 TUNERS—WILL WORK WITH Alov!s::c'n

TH:16: 30.00 Mc.$14.59

APR-1 RECEIVER SPECIALS!

V. 80 c¥e. Llke new cond. .
Bove
COMBRO
&r-l Receiver PLUS
'N-1, TN-2, TN.3.

$24.50
DEAL!

TH:17) 010-300 Mc 14.95
TrH:18: 300-1000 Me

TH-19: 1000-3300 Me | TN-
49.95

COMBO DEALI
TN-16. TN-17, TN-i8.
it B3R T 9

al 5. 50 or 250 microsecond.
TS-34A/AP: Same as

T5.34 0SCLLLOSCOPE: 10.50.000 cycles. Sweepa
i 5. Good cond.$34.88

above but sweep

varied @ 414-8, 20-30, 120-280 mh:rous(::'o,nd-

8C-638 2-METER FREQUENCY METER:
110-156 Mc. AM. Excellent condltion
GENERAL RADIO VARIAC: 30 V. 400
cles. 5 amp. BRAND NEW. Reduced to,
PT-1 TRANSMITTER: 100.200 Mc. 1
all Including 832A driver., 829B final
haio tube. New cond _ . .

and 831

ART-13 s Model T-
Excellent cond. Only, .

$8.95
$1.95

O TUBES in

$12.95

70:100 Me. Crysial controtl

Built-In speaker
power supply.
which may he rack mounted.
T-14/TRC Transmitter below.
Excel. cond. '

JUST REDUL
100 Me. 50

VHF_SPECIALS!
R-19/TRC REE‘FIVER
lllil i10

Self-contained  tahle-top model

T-14/TRC TRANSMITTER
CED! For action this month!
npul power on phone. Single

0 ¢

n size. Fasily converied lo
Good condition, exceltent sls ss
' .

buyt ... =
€OMBO DEAL! Both units for only

Dual conversion.
VAC 60 cye.

Companion to

.
ps power Bupply.
8 meters.

... .$38.50

All orders FOB Lo ngeles.
q All  Items 'lue eg: .t.o
M HUM ORDER $23..

WRITE TO DEPT. s
ELECTRONICS
2251 W. WASHINGTON BLVD.
LOS ANGELES. 18, CALIF.

2596 deposit re- »
prior  sale. NOTE
. R

MOVING?

time for processing.

434 South Wabash Avenue

Make sure you notify our subscription depart-
ment about any change of address. Be sure to
include your postal zone number as well as both
old and new addresses. Please allow four weeks’
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Mac's Service Shop
(Continued from page 64}

without helping the oscillation a bit.
And there's nothing wrong with that
resistor, either. Unsoldering those neu-
tralizing capacitors and soldering them
back is quite a tedious job, I might
mention.”

“I can imagine,”” Mac muttered as he
continued studying the diagram. “Of
course we could be up against a de-
fective transistor, but I doubt it.”

“The transistor checker doubts it,
too,” Barney said. “They all check
good with normal gain and no excessive
leakage.”

“Is there any way you can stop oscil-
lation and still get reception?”

“Yes, if I put my finger on the col-
lector or base of the mixer stage the
oscillation stops and the local station
can be heard.”

Mac was silent for several minutes
as he scrutinized the diagram. Then he
put it down and picked up the little
chassis and looked it over closely.
“Hand me-.a 2.2k resistor,” he finally
said to Barney.

Carefully he shaped the resistor leads
until he could bridge the resistor across
a couple of points on the printed circuit
board; then, holding the resistor in
place, he turned on the receiver. It
played perfectly, without a sign of os-
cillation, until he removed the resistor.
When he did that, the oscillation re-

| turned.

“Well T'll be!” Barney exclaimed
with a mixture of relief and disgust in
his voice. “I was so sure those resist-
ance checks were all correct.”

“They probably were; but this open
resistor—if it is open—would not show
on those checks,” Mac answered as he
plugged in the pencil soldering iron.

“Take a look at the diagram. The set
has an r.f. stage ahead of the mixer,
but only the antenna circuit and the
oscillator circuit are tuned with the
tuning capacitor, The collector of the

r.f. stage is coupled to the base of the
mixer through a capacitor. Now notice
this parallel-tuned circuit in the collec-
tor lead of the r.f, stage. See the coil
resistance is given as 19 ohms. But no-
tice, too, that this 2.2k resistor is
actually connected directly across the
tuned circuit. It ‘loads’ the circuit.
lowers the ‘Q,’ and broadbands the re-
sponse. With the resistor in place, the
r.f. stage is probably designed to de-
liver uniform response across the whole
broadeast band; but when the resistor
opens, the ‘@’ of the tuned circuit and
the impedance at the input of the mix-
er stage shoots up sharply while the
frequency response narrows—which
makes things dandy for the mixer stage
to oscillate at the i.f. frequency.” Ashe
finished speaking, Mac lifted the un-
soldered resistor from the printed cir-
cuit board and placed the ohmmeter
test leads across it. The meter pointer
did not even flicker. *It's wide open all
right,” he said as he started soldering
the new resistor in place.

“An open 2.2k resistor would never
show across 19 ohms,” Barney mused;
“but what ever made you suspect that
resistor might be open?”

“Your excellent, methodical proce-
dure had just about eliminated every-
thing else; and when you said you could
kill the oscillation by putting your fin-
ger on the base or collector of the
mixer, I started looking for something
that would normally load a portion of
the circuit as the presence of your fin-
ger did. That line of reasoning pointed
squarely at the quarter-watt resistor.
Incidentally, I've noticed quarter-watt
resistors are more prone to open-
circuiting than are half-watt units,
even when they carry no current.”

“Well, I wish I'd found the trouble
myself, but I'm happy it's been found,”
Barney announced. “Ain’t it a great
feeling when a problem that’s been
deviling you for a long time is finally
whipped? I feel exactly like a cork
that's been held under water for a long
time and has finally been released so it
can pop to the surface.”

uN the ham band one often hears com-
plaints regarding the low audio level
produced by surplus Command Receiyv-
ers stch as the BC-455 and the R-26/
ARC-5. Many who have hooked 6-0hm
speakers to these sets blame the lack of
sufficient volume level on the fact that
there is no driver for the 12A6 output
stage. Apparently they feel that since
there is no audio amplifier between the
detector and the output tube, a Com-
mand Receiver just won’t furnish enough
power to opcrate a loudspeaker.
Actually, the reason for low volume is
a mismatch between the 12A6 and the
speaker. The output transformer of a
Command Receiver has a turns ratio of
8:1. The recommended load for a 12A6,
according to the tube charts, is 7500
ohms. Since the impedance ratio of a
transformer is equivalent to the square
of its turns ratio, the Command Receiver
output transformer has an impedance
conversion ratio of 64:1. Thus, it will

step down the 7500-0hm load on the
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BOOSTING AUDIO IN COMMAND SETS
By HARTLAND B. SMITH, W8VYD

plate of the 12A6 to a value of approxi-
mately 117 ohms (7500/64). A 6-ohm
speaker connected across the 117-0hm
terminals of the output transformer will
develop very little acoustic power be-
cause of the exceptionally poor imped-
ance match. .

The cure for the low audio is net,
therefore, added amplification, but a
better impedance match, This may be
effected in two ways. You can put a step-
down transformer (125 ohms to voice
coil will be OK) between the Command
Receiver and the speaker, or, if you
don’t mind digging into the receiver it.
self, you can remove the 8:1 transformer
and replace it with a small universal type
plate-to-voice-coil transformer. In either
case, after you’ve made the change, you
will be surprised at how much volume is
produced by the Command Receiver.

Hooked to a good antenna, the ham
band sigs will come through so loud you
definitely will want to keep the gain
control below maximum setting.

ELECTRONICS WORLD
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Electronic Crosswords

By GORDON B. DUNCAN

OW'S your knowledge of electronic terminology and are
you “up” on some of the little-known words to be found
in any standard dictionary? Here is a chance for you to
test yourself. If you get stuck, the answer is on page 120.

ACROSS

1.

Resistor striped brown-
black-green (colloq.).

DOWN

1.

Transconductance of 200
6ATUG's parallel.

2. Book of Bible (abbr.). 2. Fish equipped with 600-volt
8. Word common to cps. rpm, batteries.
and mpl. 3. goredgg)er in Mexico (esp.
11. Feminine pronoun. anxee).
12. Animals who enjoy vege- 2 %ﬁg%‘_’(:’?'gq“‘ﬁ'\'gﬂigieéf -
tables with their meat. 6. Closed position of s.p.s.t.
15. Source of power for home switch.
lighting in ancient Greece. 7. AM portion of TV wave.
17. Unit in Morse Code. 8. Resistor with variable tap
18. Pitcher’s dream (abbr.). (colloq.).
19. Old game revived for elec- 9. One side of Ohm's Law
tronic brains. equation.
20. Power ratio unit. 10. 1%o::l;ul:n“:erous components
. Wi size 3 .
2:12 'I’ryreto pergfﬁfdnf) 13. Electromotive force.
24. Positive particles In atom. 1. as:)slilgqs?urce of energy
26. Excessively. 16 Compeie'.
27. Adjust meter readings 20. An Army Ordnance Re-
{abbr). search Group (abbr.).
28. Main artery. 21. Swank suburban apartment
30. Prerequisite for some elec- (phone-book ahbr.).
tronic jobs (abbr.). 22. Shoshonlan Indian.
31. Supplied with signal. 23. X-ray units.
32. Past time. 24. Speaker volume control.
33. '‘Either's” twin. 25. Result of too much regis-
34. Scornful expression. tration.
36. Raw metal. 27. Type of capacl[tor. .
37. Method of shipping (abbr.). 31. gg:g;g:smf professiona
38. Obsolete sewing machine 32. Plural of “am."
part. 35. Voltage drop across wave-
40. Low audio frequency. shaping network (symbol).
41. Compensation for signal 36. Not the latest.
variations {abbr.). 37. Units of capacitance.
42. Wet soll. 39. Conditlon of many dim ple-
43. Liable to cause misadjust- ture tubes.
ment of ion trap. 40. Tabeo.
44, Henrys times volts (abbr.). 41. Storybook user of R/C cave
45. American soldlers (slang). 3 %‘;%“ne{ (first name).
46. Usually can’t have built-in N <
hi-4, :g g%;ir%fmiﬁzhgency produc-
49, Causing current to lag voit- - ing electric power
age. .
47. At present.
52. Female deer.
53, Male progeny. 48. Xg;;i.)c.:ommumcatlon
54. Time of orbital cycle. 50. Auxillary verb.
55. Hobbyist who tunes in $1. Equal conductance
overseas broadcasts (abbr.). (symbol).
IR I3 4 |5 |6 8 9 (10
] 12
15 16 17
19 20
22 |23 24
26 7
30 3l 32 33
34 35 36 37
38 39 40
41 42 43
44 45 25 47 |48
49 50 51 52
53 54 55
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Build the BEST BUY in

CITIZENS BAND TRANSCEIVERS....

L,

#760 (117 YAC) tess bracket:
Kit $59.95. Wireo $89.95.

Ly

#1761 (117 VAC & 6 VDC):
#1762 (117 VAC & 12 VDC):

Kit $69.95. Wired $99.95,
Kit $69.95. Wired $99.95.

A thoroughly useful and reliable citizens band transceiver of exemplary

electronic, mechanical, & industrial

design. Consists of a powerful 5-watt

(as defined by FCC), crystal-controlled transmitter & extremely sensitive,
highly seleclive superheterodyne receiver with RF stage & noise fimiter.

Includes built-in speaker &
set & sealed crystal oscillator circuit

etachable ceramic microphone. Features pre-

elements. Broad tuning permits shifting

from any of the 23 citizen band channels to any other simply by changing
crystals—no adjustments needed. Built-in variable "pi’ network matches
most popular antennas. Directly attached base-loaded portable whip, &

ground plane (roof) antennas availabl

¢. The quality & precision of this trans-

ceiver is very necessary for consistently dependable operation—increasingly
so in the future when citizens band is put to greater use. No exams of special
skill needed—any citizen 18 years or older may obtain station license by sub-

mitting FCC form, supplied by £1CO.

Build the Best 6-TRANSISTOR RADIO RA-6

Kit $29.95  Wired $49.95
includes FET, less 9V battery

American-made with finest qual-
ity parts. High sensitivity and
selectivity, New plug-in type
transistors easily removable for ¢
checking. Big-set volume and 4
tone with 4~ x 6 PM speaker &
250 mw push-pull audio output
stage. Built-in Fersite rod an-
tenna. Pre-allgned RF & IF trans-
formers. Planetary vernier
tuning (7:1 reduction) for easy
station selection & tuning. High-
impedance earphone jack Hfor
private listening. Attractive tan
leathereile case, retractable
handle. Compact: 832" w, 412"

h, 2%2” 4. Only 3 Ibs.

.

1
——

1

Build the Best HAM GEAR

S S —

Compare — judge for yourself — at your
neighborhood EtCO dealer. For FREE cata-
log on over 70 models of easy-t10-build
prof I test instr ts, hi-fi_and
ham gear, {ill out coupen on Page 27.

Add 5% in the west. ©® 1960

www americanradiohistorv com

, New Code Practice Oscillator #706
Kit $8.95 Wired $12.95

g Rugged battery-operated transistor oscillator circuit with

built-in 3" speaker. Front panel {deep-etched satin alu-
minum) has flashing light, phone jack, pitch control (500-
2000 cps), exiernal key terminals, ‘“‘temporary” key.
Panel switch selects Tone, Light, or both Tone & Light.
642" h, 334" w, 2%" d.

90-WATT CW

TRANSMITTER* #720

Kit $79.95 Wired $119.95
*U.S. Pat. No. D-184,776

“Top guality” — ELECTYRONIC KITS
GUIDE. tdeal for veteran or nevice.
90W CW, 65W external plate modula-
tion. 80 through 10 meters.

HIGH LEVEL UNIVERSAL
MODULATOR-DRIVER #730

Kit $49.95 Wired $79.95
Cover E-5 $4.50

Delivers S0W undistorted avdio. Modulates
transmitters having RF inputs up to 100W.
Unique over-modulation indicator.

GRID DIP METER #710

Kit $29.95 Wired $49.95

Includes complete set of coils for full band
coverage. Continuous coverage 400 k¢ to 250
me. 500 uva meter.

®

3300 N. Bivd., L.I.C. I, N.Y.
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TECH WRITING

a professional career

Burra(t)ughs

MILITARY FIELD SERVICE DIVISION

You can enter this new and important field which
is emerging today as a dynamic and indispensable
part of our expanding long range programs.

If you want to realize your full technical potential
in terms of advancement and recognition for your
talents, here are some specifics you will want to

consider:

M Burroughs MFSD Tech Manuals Department
consists of a highly skilled Technical Publica-
tions team made up of 5 sections: 1) Tech
Writing, 2) Editing, 3) Publications Prepara-
tion, 4) Technical Art, 5) Reproduction.

M Burroughs Tech Manuals Department's in-
creased business has recently made it neces-
sary to acquire additional operating space
within our modern building in an attractive
Philadelphia suburb. This Department now to-
tals over 150 employees.

If you are a graduate of an electronics school, with
a good background in theory (writing experience is
not necessary)...and would like to discuss these
growth positions carrying top salaries and benefits,
write today to Mr. G. E. Rogers, Dept. 2889, Military
Field Service Division, Burroughs Drive, Radnor, Pa,

Burroughs
Corporation

“NEW DIMENSIONS/in computation for military systems” I

DEGREE IN
| 27 or 36 MOS.

e o I

EEYeReY o AL

Accclerated Year-round program prepares for early employ-
ment in fields of Sclence and Engineering. Hegular 4-year

program for 1.8, Degree compleicd fn 48 months, special
enfineering dcfr“ program in 27. Classes start quarterly
—September, January, March, June. Qually education.

tiraduates employed from coast to coast. {overnment ap-
proved fop veteran tralning. Students fron 50 Btates, 10
countrics. 20 buildings: dorms. gym. Camhus. Save time
and money. Earn board while studying. Write for catalog
and complete information.

970 E. Washington Bivd., Fort Wayne 2, Indiana

INDIANA TECHNICAL COLLEGE

94

You bet we'd be,...if we were
to tell you all about AUDION'S‘
"Out of this World Hi Fi Values

audign

25W Oxiord Road

@umfs‘mffi‘“

Write for
free
Cataleg

Massagequa, New York _

RARGAIN TV

HIMNE? o ERVICEMEN!

Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPL

34619 TROOST KANSAS CITY, MO,

a——
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| Pix Tube as Tuning Eye
(Continued from page 46) |

provides a steady but gradual change
in bias, from one horizontal scanning
line to the next during each raster
frame, in addition to the bias estab-
lished by the output of D;. Thus there
is a slight, progressive difference in the
width of the pulse from one scanning
line to the next, enough to produce a
triangle, as shown at B in the insert of
Fig. 1. For a portion of the vertical
scan, the vertical pulses manage to cut
off the clipper {and consequently the
square pulses) entirely, so that the
top of the triangle is kept visible.

At correct tuning, triangle height is
maximum. When the receiver is dc-
tuned 100 kc. on a reasonably strong
signal, triangle height is reduced abeut
20 per-cent, a very noticeable differ-
ence. Thus greater accuracy than with-
in 100 kc. is possible, although even this
degree of detuning is difficult to recog-
nize in the picture, what with the wide-
band reception and detection involved.
A 5-megohm potentiometer, in the
cathode of V), acts as a sensitivity con-
trol to adjust for differences from one
transmission to another. With this,
average triangle height is set so that it
is adequate to indicate tuning varia-
tions clearly but not so large as to
drive triangle tips off-screen.

When the indicating circuitry is not
in use, turning it off, as indicated by the
switches shown in the schematic, keeps
it in a stand-by condition, ready for use
when desired. Plate voltage for the
three stages is reduced by a 30,000-0hm
dropping resistor. Output pulses from
the doubler, required to activate the
circuit, are switched to ground so that
there is no effect on the picture being
viewed. —30-

PROTECT METER MOVEMENT
By ROBERT HERTZBERG

F YOU have occasion to carry a multi-

meter in a car, protect the needle
against excessive movement and possible
damage by connecting a dynamie brake
to the plus and minus jacks. This
“herake” is nothing more than a short-
ing link of wire, the ends of which are
stiffened with solder. Set the meter to
its lowest current scale.

A swinging ncedle makes the meter
aet as a small gencrator. The load im-
posed by the shorting link tends to slow
it down. A few high-grade meters bave
a “transit” position for the range switch
which accomplishes the same job. 30—

ELECTRONICS WORLD
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There’s something for all of them in August

Ll

'He’s an audiophile...

Electronics is his profession...

ELECTRONICS worLo

Don't miss August feature articles on:

* JAPANESE TRANSISTOR CONVERSION CHART

Here's a perfect guide for the service technician work-
ing with the ever-growing number of Japanese tran-
sistor radios. This complete conversion chart gives
you corresponding American transistor equivalents
for Japanese numbers.
. * CONSTRUCTING THE 40-60 WATT HI-FI
AMPLIFIER

Tells you how to build your own ultra-stable power

audio amplifier. You can have your choice of either
a 40 or 60 watt design.

* ELECTRONICS IN CRIME DETECTION

Though secrecy shrouds much of present day crime
detection techniques—August ELECTRONICS WORLD
will gi¥e you a comprehensive look into police labs—
show you how phone taps, bugging equipment, drunk
testers, lie detectors, electron microscopes, and other
electronic equipment is being used to fight and detect
crime.

ELECTRONICS wigih

Whether electronics is your hobiay or business—you can't afford to miss Il A

articles like these—samples of the wealth of information that is yours in

the authoritative August issue of ELECTRONICS WORLD.

July, 1960
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MID-SUMMER
SURPLUS
SPECIALS

Mfg. by Waltham Watch Co.

Aircraft Instrument Panel

Clock. U. 5. Navy. ideal for

Radio Ham Operators.

8 Day 24 Hour, 2%” Dial,

Indicated Civil Date, Short
= Knob lower left, Continuously

running Sweep-Second Hund. Glow- 5] 75

ing, Luminous painted Numbhers

and Hands. Excellent Condition.

WATER PROOF SPEAKERS

v 1. 8. Nuvy. Horn Type, Heavy
Duty. All New QOutdoor Permanent
Magnet Speakers, with Universal
Qutput Transformer. Yoice Imp.
& Watts; 11.40 Ohms. 1034 Dia,
5 3/16 Deep. Weight, in original
Lm—es—23 Ibs. 5
Qur Low Price. ... ........... .

TELESCOPIC AND ANTENNA MASTS

= For Citizen
= = — Band; Ama-

e

Rarin;
vislnn. ctc. Made of Heavy Duty Aluminum in 4
Foot, 10 Inch Sections, Dnm I hl‘l Welght
of each seclion {8 appr. the Mast as
higgh as yoil wish as each nccllon Illu'l lll.s the othey .

AN New.....c:vuscasnan Per Section '5

FIELD PHONES

Type EE-8. Magneto Ringer Phones.

Lse 2 Flushlite Batts. for Power.

fiperate over wire. Approx. 2 Miles.

Excellent Condition. s 95
! .

RECORDING BLANKS

16" Recordlng Blnnkn Make your own Recurdings.

both sides. Iio: 50
fesnional aumiity. Al New Stecn .o fo 506
Package of 10..._...._.....ccuriucnn.n. $3.00
Package of 100.... 3

DIAL TELEPHONES
French ty}a phone made by Conn. Tel. & Tel. Can
be oy standard extension phone. 34
With Dial, FExcellent Cond. WgL. 7 1bs. Ea. Ll

RESET COUNTERS

Unit Counter. changes by one digit. Re.

'\' sel: 000 to 00, 1deal for counlng turns

I when winding Colls, Transmitters and
Genernt Counting Work. Size is

small, 134" x 34~ x 1” Ea )

LOW VOLTAGE TRANSFORMER

Thlu Trnn-Iormer produces 6. 3 volts, AL
20 ps. Input 1153 \olt 60 é)clu sz
All New, Welltht 11 Lbs. a
WEL. 11 Ibs. Ea 4 fur . %10, 00

REVERSIBLE MOTOR

1/40 H. P, Bnll-l)enrmﬂ '\4 10

RPM {n Blast.proof

only a ngnaclmr lrur ﬂlrr.lu All
o

pecnll Low Price. e 32 95

Starting Capacitor, .. .90.48 Ka.
WGT. Approx. 8 Lis.

TELEPHONE DIALS

Standard Dials,  Rleal for Multi Chan.
nel Selectinn or Remote Con- $1
trol Work. Exe. Cond.. .-Ea »

See our previous ad for Special Surplus ftems.
All prices F.O.B. §_¥_, Cglif. Calil. orders add 300
Tax. No COD’s. Remit Fuill Amount with All Orders.

STANDARD SURPLUS

1230 Marker 5., San Froncisco 3, Calif

Telephone HEmbock 1-3104

SAY YOU -/ X SAW IT IN

ELECTRONIES won

AP:A'Cv:i(‘I‘\GE HIFL §
 or SINGLE COMPONENTS |

$

4

4

4

p y
: You'll find our prices low and service fast. §
< .

¢

<

4

[

Write for our quotation.

y CENTER ELECTRONICS Co., Inc.
:74-!. CorHandt Street, New York 7, N. Y.

Hole locations for new types for RCA testers and
corrections. First part of list appeared in June.

RCA AUTOMATIC TESTER, WT-110A

TUBE TYPE

HOLE LOCATIONS TO BE PUNCHED

NOTES

SDBS5 '
10DR7 Triode §1

10DR7 Triode #2
11C5

12AE7 Triode #1
12AE7 Triode #2
12BD5

12DT6

12DU7 Tetrode
12DU7 Diode
12FR8 Triode
12FR8 Pentode

12FR8 Diode
12FT6 Triode
12FT6 Diode

12F X8 Triode
12F X8 Heptode
14A4

14V7

17CA5

17EWS8

17R5 .

19CL8 Tetrode
19CL8 Triode

19EAS8 Triode
19EA8 Pentode

25AU4
25FY8 Triode
25F Y8 Pentode

32A8 Triode
32A8 Pentode
35EH5

60E3

1203A (Same as 7C4)

A2, B8, F4. G6, K1, L5, L6, L10, M4, M10, N2, N9

A4, B5, C8, D7, G6, J1, K6, L1, M5, M10, N5, N9

A4, B5, C9, D2, G1, J7, K6, L1, L6, L7, M5, M10, N5, N9
ASMBd, C1, D2, E6, G7, 19, 110, J1, K5, L1, L6, L7, M1,

0, N2, N9

A4, B5, C8, D7 G6, J1, K7, L2, LG, L7, M2, M10, N3, N9

Ad, B5C3 D2, Gi, 17, 19, J1, K5, L2, L6, L7, M2, M10,

hy

A2, B7, C3. D1, E8, G5, I6, 110, J8, K7, L1, L6, L7, M2,

M10, N3, N9

A3, B4, C2, D1, D7, E6, G5, I6, 110, J4, K7, L1, M2, M10,
N4, N9 )

A‘lh'/IBs' C2, D1, E3, G6, 17, 110, J1, K4, L2, L6, L7, M2,

10, N3, N9
A4, B5, C2, F9, G7, K6, L4, M2, MI0, N3, N9

A4, B5, C2, DI, G9, J2, K9, K10, L2, M2, M10, N3, N9

A4, B5, D3, E6, G7, J2, K3, L2, M2, M10, N3, N¢

A4, B5, C2, G8, 16, 110, K10, L3, M2, M10, N3, N9

A3, B4, C2, DI, G7, 16, 110, 11, K10, L2, M2, M10, N3, N9
A3, B4, C2, F5, G6, 16, 110, K10, L3, M2, M10, N3, N9

A4, B5, D6, G8, J2, K8, L2, M2, M10, N3, N9

Ad, B5, C7, D2, D9, El, G3, 16, 110, J2, K9, K10, L2, M2,

MI0, N3, N9

Al, B8, C7, D6.. G2, 16, 110, J2, K7, L1, L6, L7, M2, M10,
N3, N9

Al, B5, B8, C4, C7, D6, E3, G2, 18, 110, J1, K5, L1, L6, L7,

M2, M10, N3, N9

A3, B4, C1, D2, D5, E6, G7, I6, 110, J5, Kt, L1, L6, L7,

M4, M9, N2, N8

A4, B5, B9, C3, C8, D2, D7, F1, G6, 17, 18, J1, K9, L1, L6,

L8, M3, M9, N2, N8

A3, B4, C1, D2, E§, G7, 16, 110, J9, K10, L1, L6, L9, M4,
M N8 .

d 3

A4, B5, CBNDS E7, G6, 16, 110, J2, K3, L1, L6, L7, M4,

A4, B5, C3, D1, G2, 16, 110, J2, K1, L1, L6, L7, M4, M9,
N3, N8 g

A4, B5,C8, D9,G1, 16,19, J1,K1,L1,L6, L7, M4, M9, N3, N8
A4, B5, C7; D2, E3, G6, 16,110, J2, K3, L1, L6, L7, M4, M9,
N3, N8

A7, B8, C3, G5, 16, 110, K4, L4, L6, L10, M1, M9, N5, N8

A4, B5, C8, D1, G9, J2, K5, L1, M1, M9, N5, N8

A4, B5, C2, D3, E7, G6, 18, 110, J1, K2, L1, L6, L7, M1,
M9, N8

A4, B5, C8, D1, G9, J2, K7, L1, M3, M10, N2, N8

A4, B5, C2, D3, E7, G5, 16,17, J1, K4, L1, L6, L7, M3, M10,
N8

A3, B4, C1, D2, Es, G7, 17, 110, J1, K6, L1, L6, L8, M5,

M10, N1, N8

A3, B4, C7, G5, 16, 110, K5, L4, L6, L10, M5, M9, N5, N7

Al, B8, C7, G4, K6, L3, M5, M10, N2, N9_
OTHER CORRECTIONS

1. Remove first data on 6CZ5.

2. Remove first data on 6DQA5. R

3. Remove second data on 12AU7.

4. Correct 25GD6 data to read 25CD6.

5. Remove double reference to 6V6.

Test Pl and P2.
Reject if below 4.

For gas test, see
instructions;

For gas test, sce
instructions.

Reject if below 3.
For gas_test, sce
instructions.

Reject if below 4.
Test P1 and P2.

For gas lest, sce
instructions.

For gas test, sce
instructions.

Reject if below 2,

Test P1 and P2,
Reject if below 2.

For gas test, sce
instructions.

For gas test, see
instructions.

Test P1 and P2.

Reject if below 4.

For gas iest, sece
instructions.

Reject if below 4.
Reject if below 4.

ELECTRONICS WORLD
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INSIST ON RAD-TEL FOR EVERY
TELEVISION AND RADIO TUBE NEED

B . sl

Super-Special!

KIT OF 100

CONDENSERS

Over 50% Are 600V

Semi-Molded
Paper and
MYLAR

Made up of approx.

16-200V, 20-400V and
64-600V.
Values .00]1 to 1 mf

/ 0% OFF on BRAND NEW TUBES

GUARANTEED ONE FULL YEAR!

aty. Type

024M
tax2
1B3GT

Juty, 1980

Price

.1
82

aty. Type

-.30T6
—-305
354
34
4BCS
4BC8
4BNB
4807
4BS8
4BU8
4816
4827
4CS6
4DEB
4DK6
4076
5AM8
SANB
5A05
SATS

SBK7A . BAVE

5CL8
SEA8
SEU8
5J6
518
504
5U8
5V6
X8
Y3

SEND FOR FREE TROUBLE SHOOTER GUIDE AND
NEW TUBE & PARTS CATALOG.

NOT AFFILIATED WITH ANY OTHER MAIL

Price | aty. Type
6AB4
BAC?
BAF3
BAF4
BAGS
BAHG
BAKS
BALS
.6AMS
6AN4
BANS
6ANS
GARS
BASS
6ATE
BATS
BAY4
6AUG
6AUT
BAUB

6AWS
6AX4
BAX7
6BAG
6BCS
6BLY
6BL8
6806
6BEB
6BF6
6BG6
6BHE
6BHB

Please add postage.

Not Used — Not Pulled Out Of Old Sets

You Can Rely On Rud-‘l’el's_ Speedy One Day Service!

* Each Tube Individually and Attractively Boxed!

Price , aty. Type Pricci Qty. Type

6BJ6 .62
6BK7 .85
6BL7 1.00
6BN4

BBNE 74-

6B0S
6BOGGT 105
6807
6BR3
6BU8
6BYE
6BZ6
6817
6C4
6CB6
6C06
6CF6
6CG7
6CG8
6CM7
6CN?
6CRE
6CS6
6CUS
6CUG
6CY5
6CY7
6DA4
60BS
6DES
6DG6
6006
6015
EDTE
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6EUS
6EA8
BHBGT
615GT

8EBS
1DDA7
1¢Y7

Price | Qty. Type

1244

124B5
124C6
12AD6
12AE6
124F3
12AF6
1246
12415
12AL8
12A05
12AT6
12417
1246
12407
124v5
12AV6
120V7
12AX4
1247
12427
1284

12BAG

Price | Qty. Type

12BD6
12BE6
12BF6
12BH?
12BL6
12806
128Y7

12EL6

Price | Qty. Type Price | aty. Type Price

12666 . 19BG6
12616 . 1918
12F5 l 21EX6
12F8 | 25806
12FME . 25C5
12K5 d 25CA5
125ATM . 25CD6
125KTGT . 25CU6
125N7 | 250N6
12508 . .25EHS
1207 ! 256
12V6GT . 25W4
12WE6 : 2516
12X4 |
17404 67 |
17806 1.09
17¢5 58 |
17CAS .62
1704 69
17006 1.06
17L6 .98
17W6 10

50 19AU4 83

ICBO
10 pa

CIRCUT A

3 bV

max.

2

TRANSISTORS

IEBO 3 3V hfe ckt A
10 pa max, i

v

| 29
£ s

56 . wou OUTRUT 2 3% MIN

) 2

2 - i }:mnr

| General Purpose Type

ORDER TUBE COMPANY

AD TEL TUBE co kel
B Newark 5,N. J.

TERMS: 25% deposit must accompany ail orders
$1 HANDLING CHARGE FOR ORDERS UNDER $5. Subject to prlor sale. | EW 750 |

— balance

No C. O.D.'s outside continental U.S. A

C.0.D.
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PURCHASING
A HI-FI
SYSTEM?

NOW YOU CAN CHARGE IT!

1f you are an International credit card Rolder.
Up to 10 manths to pay, No dows poyment meccssory.

Send Us
Acoustic Research

Yo“r Janszen
» Wh(larfodzlib. "
List Of | sisen covioen
‘Waeathers
Harman—Kardon
Acrosoun
Quad Ampl & Spkrs
Package | 2uct.cwv:
. 'I:yr;rkg c;"F-slm'
- Quotation | &

Alrec lansing
Electrovoice

Jensen

Hartley ® Stephens
University

Bell ® G.E.
Eico

For A Sherwondd(ﬁl Trade)
Bogen ® Leak

Concertons
Components
o Pilot
Dual Changer
Uher Recorder

Tharens {Fsir Trade)
Pentron ® Revere

WE WON'T BE Am
pex ® DeWald
UNDERSOLD! Sony ® Roberts
All merchandise is | Shailenger
brand new, factory Garrord
fresh & guaranteed. Miracoerd
Glaser-Steors
Rek-O-Kut
AIREX | &
Norelco
Fairchild
Pickering ® Gray
RADIO |
Magnecord

§
CORPORATICN | wetor Cobinets

64-R Cortlandt St.. N. Y. 7, €O 7-2137

RADIO PARTS STORES
& HI-FI SALONS!

Hundreds of dealers across the
nation profit by selling ELECTRON-
1¢cs WorLp each month to their
customers. Are you one of them?
ELECTRONICS WoORLD helps build
store traffic . . . keeps customers
coming back month after month
for the merchandise you sell—and,
best of all, you earn a neat profit
on each copy sold—No Risk IN-
VOLVED.

So get details on selling ErLEC-
TRONICs WORLD, the world’s larg-
est selling technical electronics
magazine. Or, order your copies
now. Just use the handy coupon.

| glire;:t saieswne dartment [ |
ectronics Worl

I oOne Park Avenye Att; Jerry Schnelder ]

] New York 16, New York ]

§ OSend me........... coples of ELECTRONICS J
WORLD for resale in my store each month.

[ | No risk involved on my part. |

: [m] 3»?6'&0"?3 rg;tail:ls on selling ELECTRONICS :

store.
: STORE NAME 1
|

] ADDRESS. I

Bomrv— oM StAaTE 1

1 SIGNATURE — 1

] EW 760 ||

=

. ¥ ¥ R B R B B 7 B N B T N W

-4
L--]

ound on ée

By BERT WHYTE

FTER the initial furor caused by all

the slow-speed tape cartridges which
were demonstrated at the IRE Show in
New York, the tape world is rather
quiet. Of course much of this can be
attributed to the seasonal lulls, but it
is also due to the fact that, for the most
part, the public reacted with interest,
but also with a rather “let’s wait and
see’' attitude regarding the proposed
new systems.

The consensus seems to be that since
the final curtain was almost rung down
on tape a few years ago, the present
four-track system has enough to offer
and is a relatively stable situation. Bet-
ter to have this despite its limitations
than to chase some ephemeral will-o-
the-wisp cartridge deal which might
result in drying up the available tape
supply, such as happened when the
stereo disc came along.

This is not to say that anyone wants
a static situation but rather, because of
the hard knocks the tape fan has re-
ceived, he looks at things in a very
realistic light and displays a much
more sophisticated attitude than of
yore. And this attitude seems to be re-
flected in the slow, evolutionary
changes that are taking place in the
tape business.

For instance, despite denials in some
quarters, it has been the sales pattern
that two-track stereo tapes were either
equal or, in some cases, above the sale
of four-track stereo tapes.
only logical to expect since many own-
ers of two-track machines were literal-
ly starved for material, caused by the
long drought during the initial stereo
disc days.

Now, as many new four-track ma-
chines have reached the market and
many owners of two-track machines
have converted to four-track, there has
at last been a gradual lessening of de-
mand for the two-track product. Not
that this is now an insubstantial mar-
ket! Most companies involved intend
to supply the two-track market as long
as there is sufficient demand to main-
tain production and make a profit. But
the handwriting is on the wall and the
encroachment of four-track is greater
every day.

Most qualified observers feel the dam
will really break at the onset of the
Fall market, and that the four-track
stereo tape will rule the roost! Impe-
tus for this is furnished by the addition
of the huge London catalogue and the
upswing in activity on the part of pro-
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ducers already marketing four-track
tapes.

There is a strong rumor that RCA,
who has for some time maintained a
solid front against reel-to-reel, four-
track stereo tape will soon capitulate
and issue much new four-track mate-
rial. And a late flash of good news . . .
Capitol Records which gave us so many
fine tapes in the heyday of the two-
track format and which stopped pro-
duction with the onset of the stereo
disc, has announced its intention to
produce four-track stereo tapes. This
will be domestically produced material
and will also afford enthusiasts their
first taste of Angel-EMI tapes. A very
few of these were released in the old
format and then cut off with the disc-
induced cessation of production, so that
few people have had a chance to hear
some of these fine tapes.

With all this activity, tape is really
“back in the act,” and my one major
gripe with four-track tape ... a
dearth' of classical material . . . will
be soon satisfied with the Capitol and
probable RCA issues. It is to be hoped
that this will stimulate other producers
to step up their classical releases.

As it stands now, one must look to
the Everest, London, and Vanguard
catalogues for the bulk of four-track
classical releases. Let's hope these
other outfits get the message and sur-
prise us with some classical goodies.

DEBUSSY

LA MER

THE AFTERNOON OF A FAUN
RAVEL

RAPSODIE ESPAGNOLE
L’Orchestre de la Suisse Romande con-

ducted by Ernest Ansermet. ndon
four-track stereo LCL80013. Price $7.95.

This is one of the new London tapes
and, as with any Debussy-Ravel music
conducted by Ansermet, I was eager to
have a listen. To this music Ansermet
has addressed himself countless times
and with his long association with the
composers and with the Diaghilev Bal-
let, his readings have been accepted as
near-definitive.

Perhaps he has gone to the well once
too often, but here I find his interpre-
tations less of an exciting musical ex-
perience than in former recordings. His
tempi seem overly slow and deliberate,
he appears to use odd accents and

.phrasings, and the dynamic expression

seems constrained. Maybe this is the
way Ansermet feels the music should
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be played these days . . . as for me I'll
take his earlier readings.

Perhaps these mannerisms are more
exaggerated by the sound which didn't
meet expectation. For one thing, the
recorded level on the tape is compara-
tively low and the dynamic range seems
severely limited . . . this from a com-
pany like London whose wide dynamics
are virtually a trademark! The sonic
texture is “flabby’’ and the whole sound
rather lifeless. It is really an oddball
for, in general, the sound is clean and
balances well preserved and reverb has
been expertly utilized for depth effects.

What is more puzzling is that if one
tries to pin the blame for these faults
on a disparity between the British
CCIR equalization and our own NAB
equalization, it is not always the case
as witness the reported tape below.

As usual, T'll be in London in late
summer and just for my own satisfac-
tion I'm going to play some of these
rebellious tapes on English tape ma-
chines with the CCIR equalization and
hope to find some answers. I suspect
that I will find that with these tapes
which don't measure up to the usual
London quality a new recording tech-
nique is being used which does not have
the appeal for American ears, or has
not heen as perfected as the original
techniques, rather than have the blame
lie with any processing error.

RIMSKY-KORSAKOV

CAPRICCIO ESPAGNOL
GRANADOS

ANDALUSIA
CHABRIER

ESPANA
MOSKOW SKI

SPANISH DANCES
London Symphony Orchestra conducted
by Ataulfo Argenta. London four-track
sterco LCL80014. Price $7.95.

This is the very antithesis of the
previous tape as regards to sound. This
is high level, big, bold, and krassy, with
some huge percussion very cleanly re-
corded, and nice bright string and wind
tone.

The late Argenta was one of our
most promising talents as a listen to
this tape will prove. If he was not al-
ways perfection in a steady metrical
beat, he still had an uncanny knack
of pacing a performance so that it
blazed with life. His dynamic expres-
sion was particularly varied and plastic
and gave his readings an unmistakable
stamp.

The stereo effects here are all that
one could desire . . . good directionali-
ty without excessive spread . . . clever
handling of reverb for good front-to-
back depth effects, and great ease of
aural positioning. Instrumental defini-
tion was of very high order and fre-
quency range was impressively wide.

Tape hiss level was barely apparent
when the tape was played at a good,
room-filling level. When forte and piano
sections of the opposite tracks were
juxtaposed, there was some cross-chan-
nel leakage, but it was well down in
level and would not be a problem ex-
cept with the very biggest, top quality
tape systems.

July, 1960

il e rts  ~ - X ol

for the money

circuit by ) tubes by

EERE <ardon | Amperex’

High gain...low noise...absence of microphonics...low
distortion. .. reliability — these are the primary qualities
circuit designers look for in electron tubes. Once again,
Harman-Kardon engineers have found these qualities
best exemplified in Amperex tubes. Small wonder, then,
that the tube complement of the new Harman-Kardon
“Stereo Recital” Model TA224 Integrated Stereophonic
Receiver includes four Amperex 12AX7/ECC83's, one
12AU7/ECC82, and two 6AU6's. .

These and many other Amperex ‘preferred’ tube types
have proven their reliability and unique design advan-
tages in the world’s finest audio components.

Applications engineering assistance and detailed data

about hi-fi tubes . A A
for hi-fi'circuitry are always available to equipment manufacturers. Write:

Amperex Electronic Corp., Special Purpose Tube Divi-
sion, 230 Duffy Avenue, Hicksville, L. 1., New York.

OTHER AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS

POWER AMPLIFIERS RF _AMPLIFIERS INDICATORS
;f:;’/ 52'63: sou"s""_d':"" buted foad | gese: Frame grid twin triode 6FGE/EMB4: Bar pattern
ssns'/uu:"x‘; S ppush-pu!l GERS: Frame grid shielded triode IM3/0M70: Subminiature “‘excla-
BCWS/ELBB: 25 w., high current, | SEHT/EF183: Frame grid pentode maticn™ pattern

low vnlta.(e ' ' for IF, remote cut.off
€DMB/ECLO2: Triode-pentode, 8 w., | SEJ7T/EF184: Frame grid pentode SEMICONDUCTORS

push-puli “::" IE%C‘!';"’ cut-off 2N1517: RF transistor, 70 me¢

/ T ) .

VOLTAGE AMPLIFIERS Dual triode for FM tuners 2N1516: RF transistor, 70 mc

6267 /EFB6: Pentode for pre-amps 0C8/€8FO9; Duo-diode pentods 2N1515: RF transistor, 70 mc

12AT7/ECCR1: § Twin triodes, low IN542: X

:::21/§gg::] hum, nolise and RECTIFIERS #::lceh:d pair discriminator
7/ ¢ J microphonics EVa 7EIRO- [ na L

6BLB/ECF0: High gain, triode- 6V4/EL80: Indirectly heated, 90 mA ™

pentode, low hum, noise and 6CA4/EZ81: (ndirectly heated, 150 mA

TA:
AM detector diode,

microphonics 5AR4/6134: Indirectly heated, 250 ma subminiature
o ni::._."—::;:m ]
i il o .
= JE LY @ a -
L [ 17

Lag-55 Audio Generator Sine Square

A multi-purpose generator for meas-
urements on audio equipment-amplifiers,
speakers, networks. Three waveforms:
sine, square and complex for all types of
measurements including response, distor-
tion, transient and I-M distortion checks.
Full range is from 20 to 200,000 cps, out-
put 5 volts with minimum amplitude vari-
ation throughout whele range.

OHMATSU ELECTRIC CO. LTD.

2596, 5-Chome, Kamimeguro, Meguro-Ku
Tokyo, Japan
Cable Address “OHMATSUELEC” TOKYO

99

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

FREE
CAREER
BOOKLET

to guide you

to a

successful future

in
ELECTRONICS
RADIO -TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:

MISSILES * RADAR * RESEARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION - AVIONICS
SALES * DEVELOPMENT

Get all the facts about job opportu-
nities, length of study, courses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee
School of Engineering's educational
and recreational facilities. No obli-
gation — it's yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUFON TODAY!

MILWAUKEE SCHOOL OF ENGINEERING §
Dept. EW-160, 1025 N. Milwaukee St. 1
Milwavkee, Wisconsin m5-113 g
Please send FREE '‘Your Career”” booklet !
I'm interested in [J Electronics [J Radio-TV g
O Computers O Electrical Engineering 1
O Mechanical Engineering
(PLEASE PRINT)

Name. Age . -

Address.

Gty o cemee Zone. ... State.....
O I'm eligible for veterans eduumon beneﬁts '
Discharge date.............. R |

h-------------------------J

J‘ﬂ.g.ﬁ]. Literature

INDUSTRIAL TV CATALOGUE
Radio Corporation of America, ITV-
Dep't. 759, Building 15-1, Camden 2,
N. J. has announcad a 112-page cata-
logue of closed-circuit television equip-

ment for industry. Described as the
first complete listing of its kind, the
catalogue is intended as an aid in
planning TV systems for a number of
industrial applications.

Equipment listed includes cameras,
housings, lenses, monitors, switchers,
microwave gear, and the new RCA
Television Tape Recorder. The cata-
logue should be requested on your com-
pany letterhead.

PANEL-MOUNTING METERS

Metroniz, Inc., Chesterfield, Ohio is
offering a new folder of data sheets
describing its line of panel-mounting
electronic voltmeters ("PMEV's”).
These instruments are designed ex-
pressly for continuous monitoring of
critical parameters in systems and con-
soles.

The folder, which discusses the rea-
son for the development of PMEV's,
includes descriptions and specifications
on single and multiple range meters,
both commercial and military types.

POWER SUPPLY CATALOGUE

Sorensen & Company, South Nor-
walk, Conn. will send on request a new
32-page handbook and catalogue de-
scribing more than 400 power supply
models. Data is furnished on regulated
d.c. supplies, frequency changers (vari-
able frequency power sources), high-
voltage power supplies (to 600 kv.) and
other high voltage products, miniature
transistorized inverters and converters,
and a.c. line-voltage regulators.

A section of the catalogue provides
technical data on the selection and use
of these products.

NEW SWITCH CATALOGUE

Cinema Engineering Division, Aero-
vox Corporation, Sales Service Depart-
ment, 1100 Chestnut St., Burbank,
Calif. has made available a new cata-
logue describing the line of Cinema
switches. Included in the 28-page illus-
trated booklet is general information
on various types of switches, as well as
terminal board reference charts, me-
chanical dimensions, engineering data,
and produect descriptions.

DIGEST OF PILOT LIGHTS
Dialight Corp., 60 Stewart Ave,
Brooklyn 37, N. Y. is offering a new
24-page Digest of condensed technical
data on “Dialco’ pilot light assemblies
and the lamps for which they were de-
signed. Described as a quick reference
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source to aid in the selection of pilot
lamps, the Digest also includes infor-
mation on lens holders, cable connec-
tors, and bracket-mounted sockets for
small lamps. Illustrations, charts, and
circuit diagrams are provided. Request
your copy by writing to Mr. R. E.
Greene at the company address, asking
for Form L-161B.

GERMANIUM TRANSISTORS

Electronic Transistors Corp., 9226
Hudson Blvd., North Bergen, N. J. an-
nounces a 4-page catalogue covering 412
germanium transistor types that are in
stock or in production by the company.

According to the manufacturer, the
catalogue covers virtually every known
type for applications in computers, air-
craft, missiles, military, marine, enter-
tainment, and general industry. All are
produced to registered EIA specifica-
tions.

RADIO SHACK SUPPLEMENT

Radio Shack Corp., 730 Common-
wealth Ave., Boston 17, Mass. has is-
sued a new 48-page supplement to its
regular catalogue. Available free to
the general publie, the new publication
lists and describes high fidelity and
ham equipment, industrial and general
type merchandise, records and tape, as
well as sale items such as special pur-
chases and closeouts.

INVENTORY HANDBOOK

The Business Publications Division of
Dun & Bradstreet, Inc., P.O. Box 803,
Church Street Statmn, New York 8,
N. Y. has issued a booklet ‘“Inventories
and Business Health.” Written by a
Dun & Bradstreet vice-president, Roy
A. Foulke, the 61-page volume discuss-
es the causes and effects of inventory
losses in small businesses. The author
also suggests certain "guides which can
lead the business man to a fuller com-
prehension of inventories and their con-
trol” to improve business. Cost of the
book is $1.00.

PLASTIC BOXES

Bradley Industries, 1650 North Da-
men Ave., Chicago 47, Ill. has issued
a 16-page catalogue describing this
company's line of small clear plastic
boxes in a variety of shapes and styles.
Primarily aimed at the industry, this
catalogue points to the use of these
boxes in terms of sales, packaging,
product care, and handling costs.

MECHANICAL FILTERS
Collins Radio Co., Western Division,
2700 West Olive Ave., Burbank, Calif.
has issued a specification sheet listing
all of its mechanical filters in easy-
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reference tabular form. More than 90
different filters are covered. For a
copy, write to the company and request
Bulletin CR-WD-1005.

BRITISH TUBE LISTINGS

English Electric Valve Co., Lid.,
Chelmsford, Essex, England has pub-
lished a 36-page, spiral-bound book
that supplies abridged data for all of
this company’s tubes (called “valves”
in Britain).

Titled “Abridged Valve Data,” the
booklet describes various tube types
including thyratrons, magnetrons, and
TV camera tubes. A replacement index
is also included. To receive a copy,
write to the Technical Publications
Dept. at th2 company address.

HIGH-TEMPERATURE CAPACITORS

Airborne Accessories Corp., 1414
Cncstnut Ave,, Hillside 5, N. J. is of-
fering a 4-page product bulletin PS-6A
describing new high-temperature mica
and mylar motor-starting capacitors.
These units have working ranges from
—65°T to +700°F and —75°F to +400°F
respectively.

To receive a copy of the bulletin,
write to S, Banaski, Marketing Dept.,
at the manufacturer.

SEMICONDUCTOR MANUAL
Sylvania Eleciric Products Inc., P.O.
Box 37, Buffalo 9, N. Y. has announced
a semiconductor replacement guide, by
equipment brand and model number.

The new manual provides replace-
ment information and mechanical spcc-
ifications for transistors, diodes, and
rectifiers used in TV sets, radios, pho-
nographs, tape recorders, and other
home and hobby gear. The manual is
available at 50 cents a copy from au-
thorized Sylvania dealers or from the
manufacturer direct.

EIA ENGINEERING REPORT

The Electronics Industries Associa-
tion (formerly RETMA), 11 West 42
Street, New York 36, N. Y. has made
available an engineering report that in-
cludes a bulletin of JEDEC type regis-
trations for components. A list of other
new EIA standards, as well as recent
news of committee meetings, is in-
cluded.

TY SERVICE BULLETIN

Chicago Standard Transformer Corp.,
3501 W. Addison St., Chicago 18, TIl.
is offering a 4-page folder entitled
“Servicing the Vertical Sweep System.”

Practical hints on locating defects
as well as techniques for determining
suitable replacements for blocking os-
cillators and vertical output transform-
ers are given. The publication is avail-
able free from Stancor distributors or
by writing direct to the company.

SUBMINIATURE CAPACITORS
Mucon Corp., Dept. K, 9 St. Francis
St., Newark 5, N, J. announces a 4-
page bulletin K-1, describing its com-

plete line of subminiature ceramic ca-
pacitors. Information included in the
bulletin covers properties, ranges, ter-
minal arrangements, and transistor
circuit applications.

TEST EQUIPMENT

Precision Apparatus Co., Inc., 70-31
84th St., Glendale 27, L. I, N. Y. has
released a 20-page catalogue that lists
its lines of “Precision” test equipment
and “Pace” panel meters.

The booklet, amply illustrated, con-
tains general and technical descrip-
tions, recommended uses, and prices.
Accessories, such as probes and carry-
ing cases, are included. Q

TV SERVICE BULLETIN
Supreme Publications, 1760 Balsam
Rd., Highland Park. Ill. is offering a
bulletin that describes in detail this
publisher’'s recent “1960 Television
Servicing Manual” as well as other
Supreme publications.

WIRE CATALOGUE

Columbia Wire and Supply Co., 2850
W. Irving Park Rd., Chicago 18, Tl
has issued Supplement 108A to aug-
ment its regular and complete cata-
logue No. 108.

The supplement includes items not
shown in the regular catalogue, includ-
ing “Permaline” package TV trans-
mission line, Citizens Band antenna
kits, heavy duty extension cord, and
others.

REMARKABLE TUBE VALUES AT 1950 PRICES

?{m;-: boad .-.'5..:1,: A

Electric Company
Box 107

TRU-VAC

July, 1960

Harridon Avenye

Wil Qwi Huge Tesking Degi  |a

Harrisan, Mew Jersey

ALL TUBES INDIVIDUALLY BOXED, CODE DATED AND BRANDED “TRU-VAC*"
Typical TRU-VAC® Bargains! T R .VA )
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113 e SY3 6AVSGT 6858  4DGOGT &SH7 786 12A8  128Y7  198G4G  308S
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YOUR COPIES OF

HONIG
or

ARE VALUABLE!

Keep them neat S
clean . . . ready for
instant reference!

Now you can keep a year's copies of ELEC-
TRONICS WORLD In a rich-looking leather-
ette file that makes it easy to locate any Issue
for ready reference.

Specially designed for ELECTRONICS WORLD,
this handy flle—with its distinctive, washable
Kivar cover and 16-carat gold leaf lettering—
not only looks good but keeps every issue
neut, clean and orderly.

So don’t risk tearing and soiling your copies
of ELECTRONICS WORLD — always a ready
source of valuable information. Order several
of these ELECTRONICS WORLD volume files
today. They are $2.30 each, postpaid—3 for
$7.00, or 6 for $13.00. Satisfaction guaran-
teed, or your money back.

(Re sure to specify whether you want letter-
Ing to be Electronics World or its former title,
Radio & TV News.)

Order direct from:
JESSE JONES BOX CORP.
Dept. EW
(Established 1843)
Box 5120, Philadelphia 41, Pa.

ENGINEERING

HOME STUDY COURSES

RADIO
ELECTRONICS
TELEVISION
CIRCUIT
MATHEMATICS
ELECTRICAL ENG.
TELEPHONY
CiVIL ENG.
SURVEYING
ARCHITECTURE
FORESTRY

Courses written by world l

avthorities in oll branches of |

engineering and science ond I

proved successful by thous- |

ands of our graduates. One |

hour each day in your spare |

time will start you off 1o higher | F

:cy, secu.riiy an.d prestige. | ?r'?u'fé?um
ersonaglized instruction | MECHANICALENG.

methods ensure rapid pro. | INDUSTRIAL ENG.

gress. Fill in the coupon and I ggﬁ'gf&'}';ﬁﬂcgfm

indicate the course of interest. |

We will send you o complete I

outline of the course and a |

booklet describing the Institute

and our advanced teaching I

methods,

AEROgAUTICAL

HIGH SCHOOL

CHEMICAL

| MATHEMATICS
JOURNALISM

| ACCOuNTING

MAIL THIS COUPOM TODAY
INNSEUEENSEENENEEEEEEEEEEE

]
CANADIAN INSTITUTE OF SCIENCE & TECHNOLOGY LIMITED l
749 Cenlury Bidg., 412, Sth $1. N.W,, Wash, D.C.
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ADDRESS,
CITY.

STATE

Canadians: Send to C..5.T., 749 Gardaen Bldg.,
263 Adelaide S1, West, Toronlo, Ontario.

]
]
]
B COURSE OF INTEREST
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Tape's Progress
(Continued from page 39)

expected to reach the market until
1961, we will just have to wait and see
what effect these machines have on the
over-all situation. (Editor's Note: For
complete details on this newly proposed
system, see our article “17%-ips Stereo
Tape System” in the June issue.)

All told, it can be expected that pre-
recorded tapes in cartridge form will
appear in volume in the near future.
Cartridges are presently intended for
operation at 33 ips, although it is con-
templated that in a year or less it may
be feasible to provide good quality at
lower speeds.

On the other hand, many tape en-
thusiasts will still prefer the open reel,
particularly if pre-recorded tape is of-
fered at no higher speed than 3% ips
in cartridges. For the recordist, the
open reel permits easier physical access
to the tape, facilitating such procedures
as editing and splicing.

Whatever form pre-recorded tape
may take—cartridge or open reel—the
rest of the audio system is ready for it.
For some time, nearly every preampli-
fier or integrated amplifier made has
incorporated an input specifically in-
tened for the output of a tape head and
supplying the necessary amplification
and equalization. Therefore the indi-
vidual having no desire to record tape
but only to play it can purchase a
transport mechanism and plug the out-
put of the head into the audio system’s
preamplifier.

Standard Equalization

One of the most nebulous aspects of
the tape situation has been playback

equalization. Whereas the disc industry’

decided for once and for all upon a
standard playback characteristic (RI-
AA curve) as far back as 1954, the
issue is still unsettled in the case of
tape.

The closest the tape industry has
come to adoption of a standard has
been the proclamation by manufactur-
ers of tape recorders and preamplifiers
that at 7% ips they adhere to NAB
(formerly NARTB) equalization, which
is an officiol standard only at 15 ips.
NAB playback equalization consists of
bass boost commencing (3 db up) at
3180 cps, rising 6 db per octave with
declinine frequency, and tapering off
(3 db below maximum) at 50 cps.

While a rumber of manufacturers
have faithfully conformed to the 3180
¢cps turnover frequency, others have
been less exact. Often a “modified”
NAB curve has been used, having a
turnover around 1600 cps; the result,
when playing pre-recorded tapes con-
forming to NAB equalization, as most
tapes do, is a significant deficiency of
bass. This gives the non-conforming
manufacturers an edge with respect to
signal-to-noise ratio, because hum in
playback is usually the chief deterrent
to a high signal-to-noise ratio; de-em-
phasizing the bass lowers the hum.
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However, it appears that adherence
to NAB equalization at 7'z ips has
grown to majority proportions and is
continuing to increase. It is to be ex-
pected that all will conform in the near
future, unless the MRIA (Magnetic Re-
cording Industry Association). now at
work on tape standards, decides upon
a new equalization curve for 712 ips.

The matter of equalization has been
even less clear at 3% ips, but is also
coming out of the dark. In the recent
past, not even an unofficial standard
was proclaimed. At least three different
playback curves have been employed at
this speed, having a bass turnover fre-
quency of 795, 1326, or 1590 cps. It now
seems that a playback curve with a
turnover of 1326 cps has a good chance
of becoming the standard.

The problem of choosing a playback
equalization curve for a given tape
speed is that of achieving the optimum
combination of good treble response,
low distortion, and high signal-to-noise
ratio. At a given speed, it is possible to
use, within limits, various playback
curves, each of which is complemented
by appropriate record equalization to
provide flat record-playback response.
Without going into the intricacies of
tape equalization and the relationship
of such equalization to treble response.
distortion, and signal-to-noise ratio, let
it simply be said here that there is just
one optimum playback equalization for
each tape speed.

Recording Level

As with ‘equalization, there has been
considerable lack of unanimity as to
the maximum permissible recording
level consistent with high fidelity. Tape
machines have been variously rated at
1%, 2%, 3%, or 5% harmonic distor-
tion, meaning that their record level
indicators have been set to indicate
maximum permissible recording level
when harmonic distortion reaches one
of these amounts. The difference be-
tween 1% and 5% harmonic distortion
may at first seem fairly innocuous, but
not when one realizes that the corre-
sponding IM distortion may be 5% to
10% in the first case and far in excess
of 30% in the second case.

Each increase of 1% in harmonic
distortion in the range of 1% to 5%
corresponds roughly to a 3 db rise in
recording level. Therefore a machine
rated at 3% harmonic distortion can
quote a signal-to-noise ratio about 6 db
higher than one rated at 1%. And the
machine rated at 5% can quote a sig-
nal-to-noise ratio 6 db higher still.

A recording level that allows har-
monic distortion to reach 5% seems
excessive for high-fidelity requirements
and perhaps for other uses as well. On
the other hand, a recording level that
stops at 1% distortion often tends to
make an unnecessary sacrifice in sig-
nal-to-noise ratio. As a consequence,
more and more machines, including the
high-price ones, have been converging
upon 3% harmonic distortion as the
maximum permissible amount. It is to
be hoped and expected that through
MRIA or other means, unanimity will

ELECTRONICS WORLD
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be reached on maximum recording
level.

Mention has been made of the fact
that a large number of home machines
include such operating convenicnces as
in-line Joading, footage counters. and
automatic stops. Another tendency is
toward better record level indicators;
some machines that formerly employed
neon lamps now use magic-eye tubes,
while some that employed magic-eyes
cither are using newer types of magic-
eyes which are casier to read or else
have graduated to meters.

But in one vital respect there is yet
no sign of ground being broken, namely
provision for measuring and adjusting
speed. In the case of record players, a
good deal of attention has been given to
speed-adjusting devices and to built-in
stroboscopes for checking speed accu-
racy. Not so, as yet, in the case of tape
recorders.

Since accurate speed and thereby ac-
curate pitch are -just as important in
high-fidelity reproduction via tape as
via disc, there is every reason to expect
that one of the imminent developments
in the tape field is the appearance of
devices to insure accuracy of tape
speed.

In conclusion it would seem then that
the tape industry is active and healthy
and raring to go to still greater heights
of accomplishment and consumer ac-
ceptance. e

SHOCK MOUNTING
WITH CABLE STRAPS
By WILLARD WEISS

CONVENIENT way of shock mount-

ing a subechassis on a larger chassis
is to usc nylon cable straps or clamps
as supports. Scnsitive and microphonie
clectronic circuits can be isolated in this
manner.

The nylon clamps provide a very soft
and springy support which is superior
in some ways to rubber shock mounts.
In addition they are more readily avail.
uble than the rubber type of mount.
They come in various sizes and stiffness.
Normally onc support is used at each
corner of the sub-chassis but for heavier
units as many as are required may he
used around the edge.

The clamps the author has found
most suitable are those made by Burndy
Electrical Co. These units have mount-
ing tongues spaced at the optimum dis-
tance. The spacing can be adjusted by

heating the clamps if necessary. See
diagram below. —0—

An inexpensive method of shock-mounting.

SHOCK=~MOUNTED
SUBCHASSIS

NYLON
CABLE STRAP

MAIN CHASSIS

July, 1960

Model T-61 Madel C-25 Mode! T-5
New “Speed Check” New “In Circuit” New Rapid Filament
Tube Tester Kit Capacitor Tester Kit Tester Kit
Kit Net Price ............ $49.95 | Kit Net Price ._.......... $19.95 | Kit Net Price ... ... . .. $4.50
Factory-wired Net Price ...$69.95 | Factory-wired Net Price ...$29.95 | Factory-wired Net Price ....$6.50
hl
...and now PRECISION
adds 1 O more
value-packed kits Model $C.1
New Condenser
to the E m Line Substitution Box Kit
Kit Net Price ............. $8.95
Factory-wired Net Price ,..$11.95
i
Model CD-3 Model SR-2 Model RD-5
New Decade New Resistance New Decade
Condenser Kit Substitution Box Kit Resistor/Divider Kit
Kit Net Price ............ $19.95 | Kit Net Price ............. $8.95 | Kit Net Price ............ $23.95
Factory-wired Net Price ...$24.95} Factory-wired Net Price ...$11.85| Factory-wired Net Price ...$29.95
Model L2-U
Model $T-45 9 Model $T-35 New Wide-Range
New AM-FM New FM Tuner Kit Ty Spegssr
8 Stereo Tuner Kit Y System Semi-Kit
Kit Net Price ........... $84.95 | Kit Net Price ............ fENRu s untinished $59.95
Semi-kit Net Price ... ... $99.95 | Semi-kit Net Price 95 | Semi-kit, walnut finish ’
Factory-wired Net Price ..$134.95 | Factory-wired Net Price .. .$89.95 Net PHCE ,..o.oooonennns 69.95

PACO Test Equipment and Hi Fi Kits are pro.
duced under the auspices of PRECISION
Apparatus Company, Ine., world-famous
manufacturer of industrial electronic test in-
struments and stereo hi-fi components for over
a quarter of a century. Write to Dept. P for
new complete 1960 PACO Catalog, just off the
press. You'll keep it for permanent reference.

PACO ELECTRONICS CO, INC.
70-31 84th STREEY, GLENDALE 27, L. I, N. Y.
Kit Division of PRECISION Appararus Co., Inc.

SEE THESE KITS
ON DISPLAY
AT ANY LEADING

ELECTRONIC PARTS
OISTRIBUTOR

I&F~ MAIL ORDER HI-FI "M

You <an now purchase all your Hi-Fi trom one
reliavie source and be assured of perfect delivery,
Carston mahkes delivery from NY stock on most
Hi-Fi. Recorders and Tape within 24 hours. SEND
US A LIST OF YOUR HI-Fl RE .UIREMENTS
FOR QUR WHOLESALE QUOTATION and our

FREE wholesale catalogue,

CARSTON STUDIOS

125-TD East 88 St.

New York 28, N.Y,

NO FURTHER . .. IF YOU'RE
UNHAPPY WITH “HI" HI-FI
PRICES. WRITE FOR OUR
UNUSUAL AUDIO CATALOG.
KEY ELECTRONICS CO.
120-C Liberty St., N, Y. &,
™. Phone Cloverdale 8-4288
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engineering degree in 27 mos.

Become an Electronics Engineer. Share rewards await-
ing college men . . . higher income, rapid advance-
ment. Important Grms visit Tri-State to interview sen-
iors. Bachelor of Science Degree in 27 montis in
Electrical (Electronics or Power major), Mechanical.
Civil, Aeronautical, Chemical Engineering. in
months a2 B.S. in Business Administration {General
Business, Accounting, Motor Transport Management
majors). For earnest. capable students. Smail classes.
More professional class hours. Well-equipped labs.
Dorms. Campus. Modest costs. Year-round operation.
Enter Sept., Jan., Mar,, July. Founded 1884. Write
J. H. McCarthy, Director of Admissions, for
& Catalog and *“Your Career’” Book.

i TRI-STATE COLLEGE

1670 College Ave., Angola. Indiane
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CITIZEN BAND

CLASS "D

| CRYSTALS
All 22 Frequenties in Stock
l H 3rd overtone. .005% toleronce—to

meet oll FCC requirements. Hermeticolly seoled HC6 /U
holders. ¥2* pin spocing—.050 pins. (093 pins avail-

oble, add 15¢ per crystol.) Add Sc
per crystol for postage ond hon- s 95
dling. EACH

We can supply motched sais for Globe, Gonset, Citi-
Fone and Hollicrafters units at $5.90 per set. Specify
tronsmitting frequency ond moke of equipment.

The following frequencies in stock {frequencies listed
in megacycles): 26.965,26.975, 26.985,27.003,
27.015, 27.025, 27.035, 27.055, 27.065, 27.075,
27.085,27.105,27.115,27.1235,27.135,27.1385,
27.165,27.175,27.185,27.205,27.215, 27.225,

RADIO CONTROL CRYSTALS in HC6 /U holders

in stock for immediote delivery—all chonnels. Pin
1l diameter .050. $2.93 ea. .093 pin spacing, odd 13¢.

SEALED OVERTONE CRYSTALS Supplied in metal 1

HCS /U holders. 1
l Pin spocing .486, diometer .050
15 to 30 MC .005 tolerance $3.88 eo. 1
1 30 10 45 MC .005 toleronce $4.10 eo.
45 to 60 MC 0035 tolerance $4.50 ea. 1

"---------------‘

QUARTZ CRYSTALS

for every sorvice

Al crystals mode {rom Grade
“A" imported quortz—ground
ond etched lo exoct frequen-
ciei. Unconditionolly guoran-
teed! Supotied in:

FT-243 holders MC-7  noldars
om pecone ma spacine Y%
o diameler 091 mn diameter 123
DC-34 1oiders FT-171holdrrs
am spacinx %© nin spacing 47

; oin diameder 156  Lanana pins
MADE TO ORDER CRYSTALS
1007 KC to 2600 KC:

01% toleronce $2.00 ¢0..005% tolerance $2.7 3 ec.
2601 KC te 9000 KC: .005% tolaronce $2.50 ea.
9001 KC o V11,000 KC: 005% tol. $3.00¢cc.
Specify holder wonted
ANY AMATEUR, NOVICE, TECHNICIAN
BAND CRYSTALS

80 meters 3701-3749 KC 01% toiaronce
i 2 Al

meters 4- K
6 meters 8135-8650 KC ] 5 O
(within T KC) * ea.
MARINE FREQUENCY CRYSTALS—AI morine fre-
quencies from 2000-3200 KC .005 toleronce $2.50
00, {supplied in either FT-243, MC-7 or FT.171 holders)
STOCK CRYSTALS in FT.243 holders from 5675 KC
to 8650 KC in 25 KC steps 75¢ eoch or 3 for $2.00
FT.241 Lottice Crystals in oli frequencies from 370 KC
to 540 KC [oll except 455 KC ond 500 KC} 30c¢ ea.
Pin spocing ¥2° Pin diometer 093
Motched poirs — 15 cycles $2.30 per pair
200 KC Crystals $2.00 eo.
455 KC Crystols $1.50 eo.
500 KC Crystols $1.50 ¢o.
100 KC Frequency Standord Crystols in HC6 /U holders
$4.50 oo,

Socket for FT-241 crystol 13¢ eo.

Duol socket for FT-243 crystols 135¢ eo.
Sockets for MC-7 ond FT-171 crystols 28¢ eo.
Ceramic socket for HCS /U crystols 20¢ eo.

FREE! Write for new Catolog 860 with oscillolor cir-

culls

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
See big red disploy...If he doesn’t stock them, send
us his nome and order direct from our foctery.

OROER FROM OUR NEW FLORIOA PLANT
Shipment by 18t Class Mail—Enclose Coupon

TEXAS CRYSTALS

Dept. R-70, 1000 Crystal Drive, Fort Myars, Fla.
For Fastes! Service, Phone WE 6-2100

FILL QUT AND ATTACH THIS COUPON TO YOUR OR-
I DER FOR SHIPMENT VIA 1ST CLASS MAR AT NO |
EXTRA COST/I ———

| 1
BNAME. ittt ieicisnerasnsinnnanns 1
B ADDRESS....veeeerrvnennesneeensenneresnnnnns 1
Camye e, ZONE....STATE. ...... 1

l TERMS: Alt items subiect to prior sole ond change of l

l price without notice. All ¢rystal orders must be accom-
panied by check, cash or M. O. with PAYMENT IN FULL, I

. NO COD's. add 5¢ per crvstal for postoge ond hondling 1

charge. Dapt. R-70
R 3 0 0 B B B B NN 0 0
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Radio Aids to Navigation
(Continued from page 32)

duced when these two signals are
mixed depends upon the relative phase
between them which, in turn, depends
upon the loop position from true null.
If the loop and sense signals are in-
phase (that is, the loop is left of null)
the two signals will tend to add to-
gether. When loop AM modulation is
at maximum, the net output will also be
at a maximum. However, if the loop
and sense signals are 180 degrees out-
of-phase (that is, the loop is right of
null) the two signals will tend to sub-
tract and cancel each other. Therefore,
when loop AM modulation is at maxi-
mum, maximum cancellation occurs
and the net output will be at a mini-
mum. The result is that the 115-cycle
modulation envelope of the mixed sig-
nal either leads or lags the 115-cycle
reference produced by the synchronous
vibrator by 90 degrees depending upon
the relative position of the loop. The
waveforms produced are shown at (5)
in Fig. 2.

The combined r.f. signal now pro-
ceeds through a conventional super-
heterodyne receiver. At the output of
the detector, the detected 115-cycle
modulation is separated from commu-
nication voice frequencies by a filter.
The filtered 115-cycle signal is then
amplified in a push-pull compass output
power amplifier and is then used to
power the control winding of a two-
phase loop motor. The reference wind-
ing of the loop motor is powered by the
115-cycle vibrator supply.

The two-phase loop motor has two
important characteristics. First, it de-
velops maximum rotation torque when
its two windings are fed 90 degrees out-
of-phase with each other. Second, the
direction of shaft rotation depends
upon whether the signal winding volt-
age leads or lags the reference winding
by 90 degrees. As was pointed out earli-
er, the 115-cycle modulation either
leads or lags the 115-cycle reference
voltage by 90 degrees depending upon
whether the loop is to the left or right
of a true null. The loop motor is con-
nected so that it will rotate the loop
which is attached to its shaft in a di-
rection which moves the loop towards a
null. When the null is reached, there
is no output from the loop antenna
since it is at the aural 