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... the smartest move you can make

s» TRIPLETT VOMs

line of VOMs for every purpose!

Modet 639-N Case $9.50. Handsome,
black cowhide leather. Center-cover flaps snap
back for full view of scales and complete access
to instrument without removal from case.

Model Pt. T-225-A-33 Tester Stand
$0.50. Metal, holds tester in approximately
45° angle; facilitates easy reading.

Probe for High Voltage Testing
$14.50, For models 630, 630-A, 630-PL, 630-
APL, and 631. Completely insulated polystyrene;
guard-type handle. 11%” long; 48” hi-voltage
wire lead with banana plug at tester end. Avail-
able in 0-12,000 AC or DC voits, and 0-30,000
AC or DC volts.

Model 630-T $54.50. Specially designed
for telephone maintenance. 2% accuracy on DC.
Fused protected circuit protects resistors and
meter in ohms ranges. Special neck strap holds
instrument, freeing both hands. Banana jack
connectors eliminate all shock hazard. Com-
pletely insulated case protects from ground.

Model 666-R Pocket VOM $29.50.
Hand size, ideal for electrical maintenance. With
recessed range knob it fits easily into case. AC
rectifier pre-calibrated unit for easy replacement.
Banana jacks atéxanel top prevent feads falling
over meter dial. Single king-size selector switch
minimizesincorrect settings, burnouts. 20 ranges.
Molded case streanilined, fully insulated.

Model 666-HH Pocket VOM $27.50.
Compact, hand-size; 3” meter integral with
panel, adjusted to 400 microamperes at 250
millivolts. Only 3 jacks necessary for all ranges.
9 ranges.

Model 625-NA $54.50. Dual sensitivity
for extra ranges; large mirror scale for super
readability. 3-color meter scale 5” long. 6” in-
strument, 0-50 microamp. AC volts at 10,000

‘0/V for checking many audio and high imped-

Quality...
First to last

... the world's most compl/ete

ance AC circuits usually requiring VTVM. 38
ranges. Molded insulated case.

Interior View showing advanced engineering
features of all Triplett VOMs. Molded mounting
for resistors and shunts allows direct connec-
}j?ns without cabling. Eliminates shorts. Longer
ite.

Mocel 630 $44.50. Popular, streamlined;
fong meter scales for easy reading. Qutstanding
iinea” ohm scale; low reading .1 ohm, high 100
megs Single king-size selector-switch minimizes
incorrect settings, burnouts. High sensitivity:
20,000 ohms per volt DC; 5,000 AC. Molded,
fully insulated case.

Movdel 630-A $54.50. Laboratory type;
Y% % resistors for greater accuracy. Long mir-
rored scale eliminates parallax. Banana jacks,
low resistance connections; high flux magnet
increases ruggedness. Single king-size selector
switch minimizes incorrect settings, burnouts.
Molded fully insulated case.

Model 630-PL $44.50. Instant-vision,
wider spread scales; streamlined case; hand-
some modern design. Unbreakable window.
Qutstanding linear ohm scale; low reading .1
ohm; high to 100 megs. Single king-size selector
switch minimizes incorrect settings, burnouts.
5 to 500,000 cps frequency response in AC
measurements. DC Polarity Reversing switch.
High sensitivity : 5,000 ohms per volt AC; 20,000
ohms per volt DC.

Quality. ..

First to last

Model 10 Clamp-On Adapter $14.50.
Checks line foads with model 310 (can also be
used with 6 other models). Instant, accurate,
safe. No circuit breaking or work interruption.
Easy range switching. Available in 6 AC Ammeter
ranges: 0-6-12-30-60-120-300. Clips around
single wire to read AC. Amperes direct. Use with
adapter 101 to instantly divide 2-conductor
cords. Molded case fully insulated, black plastic
with engraved white markings.

Model 630-APL $54.50. Laboratory type
with 2 % resistors, more accurate movement.
Long mirrored scales eliminate parallax. Un-
breakable window. Single king-size switch mini-
mizes incorrect settings, burnouts. 5 to 500,000
cps frequency response in AC measurements.
DC Polarity Reversing switch. High sensitivity:
5000 ohms per volt AC; 20,000 ohms per volt
DC. Molded case fully insulated.

Model 630-NA $74.50. Super Deluxe
with 70 ranges—nearly double conventional
types. Frequency compensated from 35 cps to
20 kc. Temperature compensated. Accurate
within 1% % full scale reading on DC. Large
open front meter easy to read. Unbreakable
window. Mirrored scale. Meter protection against
overloads. Molded fully insulated case.

Model 631 Combination VOM and
VTVM $64.50. Two fundamental units at
the price of a single tester. The No. 1 instrument
for all electronic men. Battery operation assures
VYTVM stability and long life. Sensitivity PLUS.
1.2 volt (VTVM) rangeis equal to more than nine
million ohms per volt. Large easy to read meter
with unbreakable face. Single king-size selector
switch minimizes incorrect settings, burnouts.
Molded case fully insulated.

Model 310 $34.50. The only complete
miniature VOM with 20,000 ohms per volt and
selector range switch. Self-shielded against
strong magnetic field. Rugged, high torque, bar-
ring instrument. Unbreakable plastic meter
window. Converts to common probe—frees one
hand—by fitting interchangeable test prod into
tog. Standard sensitivity 20,000 ochms per volt
DC, and 5,000 ohms per volt AC. Accuracy 3%
DC. Molded fully insulated case.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY

BLUFFTON, OHIO
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We don’t pack an engineer into each new Citation Kit but...

... the engineering built into each kit
is so precise that the unit constructed
in the home will be the equal of the
factory-produced instrument.

It is far more difficult to design a kit
than to produce a completely manufac-
tured product. In the plant the engincer
can control his design from the moment
of ineeption until the final packaging. The
kit builder has only his tools, his ingenuity
and little, if any, test equipment.

Thercfore, the complex process of in-
plant production and control which guar-
antces the fine finished product must
somechow be embedded in the kit design.
The Citation engineering group at
Harman-Kardon, headed by Stewart
Hegeman, has succceded in doing just this
in the design of the new Citation I, Sterco-
phonic Preamplifier Control Center and
Citation II, 120 Watt Stereophonic Power
Amplificr.

Only heavy duty components, operating
at tight tolerances, have been selected for
the Citation Kits. As a result, even if every
component is operated at its limit — remote
as this possibility is — the instruments will
perform well within their specifications.

Build the Very Best

FEBRUARY, 1960

Rigid terminal boards are provided for
mounting resistors and condensers. Once
mounted, these components are suspended
tightly belween turret lugs. Lead length
is sharply defined, The uniform spacing of
components and uniform lead length
insure the overall stability of the unit.

Improper routing of leads, particularly
long leads, can result in unstable perform-
ance. To prevent this, the Citation II is
equipped with a template to construct a
Cable Harness. The result: cach wire is
just the right length and in just the right
place to achieve perfect performance.

These truly remarkable achievements in
Control lingineering are only a few of the
many exciting new developments in kit
design from the Citation Division of
Huarman-Kardon.

THE CITATION 1, Stercophonic Pre-
amplifier Control Ceuter, is a Dbrilliantly
designed instrument, refleeting engineering
advances found only in the best professional
equipment. The control over program mate-
rial offered by the new Citation I enables the
user to perfectly re-create every character-
istic of the original performance. ( The Cita-
tion I — $139.95; Factory-Wired — $239.95;
Walnut Enclosure, WW-1 — $29.95.)

C ITATION KITS by

WWW.americaaradiohisterv.com

TIHIE CITATION 1II, 120 Wait Stereo-
phonic Power Amplifier, has a peak power
output of 260 Watts! This remarkable in-
strument will reproduce frequencies as low
as 5 cycles virtually without phase shift, and
frequencies as high as 100,000 cycles with-
out any evidence of instability or ringing.
At normal listening levels, the only meastr-
able distortion in this unit comes from the
laboratory testing equipment. (The Citation
11 — $159.95; Factory-Wired — $219.95;
Charcoal Brown Enclosure, AC-2 — 87.95.)
All prices slightly higher in the West.

Harman-Kardon has prepaved a free detailed
report on both of these remarkable new instru-
ments whiech we will be pleased to send to you.
Simply write to Dept. RE-2. Citation Kit
Pivision, Harman-Kardon, Inc.,, Westbuvy, L. L

Citation 1

kardon
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EDITORIAL

33  Microelectronics—Hugo Gernsback

Tt:.ST INSTRUMENTS

34 Single-Control Multimeter—Albert Stratmoen
37 Portable Power Supply—I. Queen

38 Transistor Substitution Box—Leonard J. D’Airo
39 Clamp Type Ac Microammeter

AUDIO-HIGH FIDELITY
o 40
M. R. Schroeder
43 Tape Recorder Word Puzzle—John A. Comstock
44 RCA’s Two-Way Stereo Awplifier—Robert F. Scott

Stop Feedback in Public-Address Systems (Cover Feature)—

ON THE COVER —

{Story on page 40)

Dr. M. R. Schroeder of Bell
Telephone Loboratories dem-
onstrates the oction of his
signal-shifting ocoustic feed-
bock preventer. Top trace
on scope shows signal build-
up without shifting; bottom
troce is same signal with
shifting.

47 Design Your Own Preamp, Part II-Norman H. Crowhurst

50 New Discs and Tapes—Reviewed by Chester Santon

INDUSTRIAL ELECTRONICS
51 ITV Lens and Lighting Systems—Edward M. Noll
54 Photoclectric Register Controls . . .
Allan Lvtel
58 Electronic Balancing for Better Motors—]. \V. Essex

WHAT'S NEW

Gl Pictorial Report of New Developments

TELEVISION

62 Servicing Chroma Demodulators—Robert G. Middleton

74 Spotting Video If Oscillition—Warren |. Smith
77 TV Service Clinic—Conducted bv Jack Darr

83 FM-TV Dx in 1959, Part TI—Robert B. Cooper
88 TV Minus Rif—L. M. Dillev

ELECTRONICS

96  Micromodules

RADIO

115 Electronic Alarms in Clock Radios—Henry

How They Work, Part 11—

. Today and Tomorrow—Jordan McQuay
101 Mouse Transmits Own Temperature—Richard S. Griffith, \WW7TMPQ
< 107 All-Transistor Voltage Regulator for Your Car—Daniel Meyer

O. Maxwell

Hugo Gernsback
.............. Editor. and Publisher

M. Harvey Gernsback
.................... Editorial Director

Fred Shunaman
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Robers F. Scett
.....W2PWG, Technical Editor
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onelosanben gt s e AGH D FOCtOT,

Fred Neinast
............................. Staft Artist

Lee Robinson
..Director, Advertising Sales

John J. Lamson
...Eastern Sales Manager
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116 No-Band-Switching Preselector—Robert Abbatecola, W2YIZ Adam J. Smith
= 118 Rapid Cabinet Repair—Edwin Bohr . Director, Newsstand Sales
125 A Tough Dog!—James A. Fred Robert Fallath
128 Economy Code Oscillator—James NMartin -Promotion Manager
150  Business and People 142 New Tubes and Semiconductors i
22  Correspondence 6 News Briefs o o .:
154 New Books 148 Notew.on:thy, C.ll'(.‘lllts AT
152 New Liter . 130  Technicians’ News Average Paid Circulation
et R 133  Technotes Over 187,000
136 New Patents 145 Try This One
138 New Products 149 50 Years Ago @
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BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BETTER...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.

MORE COMPLETE... You learn ALL PHASES of
Television-Radin-Electronics.
LOWER COST... Other schools make several courses
out of the material in our ONE i
MASTER COURSE . . . and you
pay more for less tmxnnng than
you get in our conrse at ONE
LOW TUITION'!

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

WILL CALL

5 -
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, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and cquipment, trains you in your
spare ume at home, for these unlim-
ited opportunitics, including many
technical jobs leading to supcrvisory
positions.

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 e¢xperiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show 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'!

RESIDENT TRAINING AT LOS ANGELES

1§, you wish 'to take your training in our Resident
School at' Los. Angeles, the world's TV . capital,
start NOW .in our big, modern Shops, Labs and
Radio-TV “Studios. Here you work with latest
13 ronic equipment - - professionally installed
- - finest., most complete facilities offered by
any school. Expert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding.-home near 'school - - and part time
job while you learn. Check box in coupon for
full information.

FEBRUARY, 1960

i NATIO"AL S”CWQle 'D Check if interested ONLY in Resident School training at Los Angeles.

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy to understand by
numerous illuscrations and diagrams.
All instruction material has bcen de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference between SUCCESS
and failure for you' Send for your
FREE BOOK ""Your Fu(ure in
Television-Radio-Electronics’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to investigate !

YOU GET. ..

19 Big Kits—YOURS TO KEEP!
Friendly. Instruction and Guidance
Job Placement Service

Unlimited Consultation
Diploma—Recognized by Industry
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

NATIONAL-SCHOOLS(’,

gnﬂmmhwms-

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
G| Training

WORLD-WIDE TRAINING SINCE 1905

[} MAIL NOW TO
, NATIONAL SCHOOLS, Dept RG-20
4000 S. FIGUEROA ST. LOS ANGELES 37, CALIF.
J Rush free TV-Radio "Opportunity” Book and sample.
" lesson. No salesman will call.

rrufrxrrF 41[1

G R ELE U

NAME AGE

ADDRESS

CITY. ZONE STATE

LOS Angeles 37, Callf. ‘iETERANS. Give date of Discharge

“h&
h-
o
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News
Briefs

ELECTRONICS AND JETS may combine
to revolutionize distribution of high-
value low-bulk merchandise if a new
concept in distribu.ion pioneered by
Raytheon spreads o distribution of
other similar merchandise.

The Raytheon plan includes data-
processing machines for receiving and
dispatching orders, controlling invento-
ries and keeping accounts, and de-
liveries largely by jet cargo planes
which make the entire country “5 hours
wide and 3 hours deep,” according to
American Airlines, who cooperated in
setting up the system.

Special punch-card equipment de-
signed and installed hy Western Union
can accept a typical order in 17 min-
utes, fill it in 90 minutes and deliver
it to a jet plane at the airport in 45
minutes, making it possible to fill orders
anywhere in the United States within
24 hours after the order is placed.

Tel-O-Riginator equipment will be
installed first in the 25 district offices
of Raytheon’s Distributor Products
Div., and eventually in the offices of
all major distributors of Raytheon
products.

NO MORE WOOFERS & TWEETERS? So
goes the suggestion of Dr. Amar G.
Bose, MIT professor who recently pat-
ented a speaker system which uses a
one-eighth segment of a sphere covered
with 22 identical small cones, placed in
a corner of the room. Effectively, the
whole spherical surface moves in unison

P

1

—
yt st ¥ %t

to make those bass notes boom right.
Somewhat similar systems, not usually
in corners, have been in private use for
several years.

MARS TECHNICAL NET schedule for
February: Feb. 3, “Quartz Crystals in
SSB Filters,” W. E. Benton; Feb. 10,
“Design Philosophy of a Modern SSB
Transceiver,” Chick Carny; Feb. 17,
“Distortion in High-Fidelity Amplifi-
ers,” Milton Snitzer; Feh. 24, “High-
Power Transmitter Stations,” Herbert
Hawkins.

Sessions will continue each Wednes-
day at 9 pm. EST, 4030 ke, upper
sideband, with discussion via net radio
following each talk.

FM STATION was given away in New
York. WBAI-FM, good music station
belonging to Louis Schweitzer, chemical
engineer and industrialist, was pre-
sented by him to nonprofit Pacifica
Foundation, to become a listener-spon-
sored, no-advertising station.

The station will broadcast classieal
musie, with jazz, folk musie, children’s
shows and public affairs programs also
aired. Listeners will be asked (bhut not
pressed) to send in $12 a vear to spon-
sor the station.

A similar operation has been 1un hy
Pacifica in Berkeley, Calif., since 1949.
KPFA-FM is now nearly self-support-
ing, with 7,500 paying listeners. Pa-
cifica opened a second station, KPFK-
FM, in Los Angeles in mid-1959 and

www americanradiohistorvy com

has almost 5,000 paid subscribers to
date.

FIRST BROADCAST of opera made by
Lee de Forest from the Metropolitan
Opera House in New York City Jan.
13, 1910, was celebrated through the
month of January with a_special ex-
hibit by the New York Public Library.
Exhibit included all collectable memor-
abilia on the historic event.

TRANSISTOR TELEVISION set by Emer-
son was scheduled to go into production
this winter. Size of screen was not
definitely decided but officials said it
would be a full-size picture tube, not
a small optically enlarged one like
Phileo’s 2-inch tube-with-lens. The price
was expected to be near that of Phileo’s
portable set, $250. Emerson said its
transistors would be American-made.

IRE WILL HONOR Dr. Harry Nyquist,
authority on feedback analysis, along
with Haraden Pratt, J. A. Rajchman,
J. W. Gewartowski, K. A. Norton, and
E. J. Nalos. Dr. Nyquist will receive
the society’s 1960 Medal of Honor “for
fundamental contributions to a quanti-
tative understanding of thermal noise,
data transmission, and negative feed-
back.” Mr. Pratt will get the Founder’s
Award, the Institute’s second highest
award, which is bestowed only on spe-
cial occasions. Seventy-six engineers
will be elevated to the rank of Fellow.
Among them is William Sichak of ITT,
whose picture appeared on our Febru-
ary, 1959, cover.

New officers of the TRE for 1960 in-
clude Ronald McFarlan, consultant to
Datamatic and Raytheon, president;
J. N. Dyer, Airborne Instruments, vice
president; and J. A. Ratcliffe, Caven-
dish Labs (England), vice president.

ANECHOIC RF TEST RANGE, in effect, is
the antenna test setup at Technical Ap-
pliance Corp. between two hilltops in
Sherbourne, N. Y., where a 3,000-foot
valley between transmitter and receiver
location provides near-free-field condi-
tions for checking new antenna designs.
Towers instalied can handle antennas
up to 60 feet in diameter.

MEDICAL ELECTRONICS took another
step forward with the introduction of
an optical probe consisting of thousands
of minute spun-glass fibers hound to-
gether, with a small lens focusing on
their ends. Each of the fibers picks up
light from a minute section of the sur-
face ahead of it and transmits it to the
other end. The mosaic of spots of light
(Continued on page 10)

RADIO.ELECTRONICS
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In Spare Time at Home=Prepare for a Better Job=or
Your Own Business in One of the Many Branches of

\/

\ 4
N/
(OO

,4\

You build and
keep this valuable
Vacuum Tube 5
VOLTMETER If you are seeking a better job or a business of your own,

the appealing field of Television-Radio-Electronics offers
REAL PROMISE!

o 73 In this fast-growing field, trained Electronic technicians find

You build and keep this 5- N ° R IN@-"g many good-paying, interesting jobs in manufacturing, in-

2‘:' Cg:'o: '?scsl'll}%icro:\s \ ‘ | stalling, operating, servicing. Equally important is the fact

,.,v;::ng. et that these are GOOD JOBS—offering the kind of a future
that an untrained man often dreams about.

No previous technical experi-
ence or advanced education
==x. needed. Prepare for this profit-
; l_@ able field in your spare time
at home, or in our modern

Chicago or Toronto Labora-
# . aw tories. Nothing else like it!
o5 & Send for FREE details.
o]

EARN WHILE YOU LEARN
After you get part of DeVry Tech’s
training with equipment at home,
you may then in your spare time,
begin to earn real money servic.
ing Radio and Television sets.

.. moke important points crystal

clear. Speeds your learning. It's

almost like having an instructor
at your side!

Build and keep this BIG
DeVry Engineered TV set— Rk
easily converted to U.H.F,
(DeVry offers another home
training, but without
the TV set.)

f“_‘

If you are subject to military
DeVry Tech's service, the information we
program also have should prove vepy
includes training helpful. Mail coupon to-
in Color Television L

[ %W A 2
to Profitable Job Opportunities | L [P
TV-Radio Broadcast Technician ; -- '"°""' .
Color Television Specialist
Radar Operator * Laboratory Technician
Airline Radio Man ¢ Computer Specialist
Quality Control Manager
Your Own Sales & Service Shop
. . . PLUS MANY OTHERS

o -
ne same EMPLOYMENT SERVICE bl e it
circuits . . . wireless microphone . . . and many other major

pro|ects—all designed to provide outstanding practical
' experience at home.

Send for FREE BOOKLET TODAY! p» [hé ' ACT NOW!

SPACE lﬁAvﬂ

that has helped thousands of our graduates
toward fine careers in Electronics.

Accredited Member of National Home Study Council
"“One of North Americo’s
Foremost Electronics

Training Centers’’

DeVRY TECHNICAL INSTITUTE

4141 Belmont Ave., Chicago 41, lll, Dept. RE-2-Q

Please give me your FREE booklet, “Electronics in Space Travel,”
and tell me how | may prepare to enter one or more branches
of Electronics.

Name = . Age
PLEASE PRINT

Street — . APt

City Zone __ State

Canadian residents address DeVry Tech of Canada, Ltd.

2044 626 Roselown Ave., Toronto 12, Ontario

CHICAGO 41, ILLINOIS

FEBRUARY, 1960
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Offers more versatility, convenience and ease of operation than any other neicrophene

Here’s a mike you can sell to meet the needs of any customer. It’s ideal foz
dispatch, paging, P.A., control tower and amateur use. Wired to operate
both relay and mike circuits at a touch. The Model 250 “Lift-Switch”

is a high impedance dynamic mike with a smooth response from 60 to
10,000 c.p.s., and an output level of —52 db. List price is $49.50.

For complete information on the Model 250 and
specifications for the 6 other crystal and dynamic
models, write today to:

MICROPHONE COMPANY

933 17th St. N.E., Cedar Rapids, lowa
IN CANADA: CANADIAN MARCONI Co.,
TORONTO, ONTARIO AND BRANCHES

EXPORT: AD AURIEMA, INC.
85 BROAD ST., NEW YORK 4, N.Y.

THE

Exclusive 3-way switching
arrangement — — —

|

- "
- =
| ¥

i

AL

ye—. = == - =

LIFT THE MIKE, IT’'S LIVE. Addi- DEPRESS THE FRONT BAR for push- MOVE THE LEVER-LOCK SWITCH
tional slide lock switch in base deacti- to-talk. Gives “inter-com” convenience in  forward. The mike is live. Both hands are
vates lift switch when necessary. a microphone. free for work.

8 RADIO-ELECTRONICS
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FOR THE FIRST ¢l

2 year guarantee
on ASTRON

“Twist-Prong"” and

“Minimite”
electrolytic
capacitors

BUILD YOUR REPUTATION with the
oniy capacitor line that offers a full
TWO year performance guarantee

The Red Seal is your guide to quality and
economy. Astron Guaranteed Twist Prong
Capacitors are available through all better
distributors now displaying the Red Seal.

Look for the Red Seal
Capacitor Display Cakinet
at your “ DISTRIBUTOR

T I O N
255 GRANT AVENUE ¢ EAST NEWARK. NEW JERSEY

SEND IMMEDIATELY FOR OUR NEW ALL INCLUSIVE REPLACEMENT CATALOG.
FEBRUARY, 1960
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NEWS BRIEFS (Contiruved from page 6)

1s scanned, then disnlaved up to 35
times life-size on TV monitors.

Dental and surgical work previously
unavailable fo1 observation can now be
examined by doctors or classes while
operations are in progress.

Calendar of Events

ISA Instrument-Automation Conference
and Exhibit, Feh. 24, Sam Houston
Coliseum, Houston, Tex.

Winter Convention on Military Elee-
tronics, Feb. 3-5. Ambassador Hotel,
Los Angeles, Calif.

Solid State Circuits Conference, Feb.
10-12, University of Pennsylvania,
Philadelphia. Pa.

Cleveland Electronics Conference, Feb.
11-12, Engineering.:and Scientific Cen-
ter, Cleveland, Ohio.

ERA National Convention, Feb. 11-13,
Drake Hotel, Chicago, IIl.

EP&EM Educational Seminar, Feb. 16,
Niles, I11.

ERA Southern California Chapter Dis-
tributor- Representative - Manufacturer
Conference, Feb. 18-20, Palm Springs,
Calif.

Distributor - Representative - Manufac-
turer Conference, Feb. 18-21, El Mira-
dor Hotel, Palm Springs, Calif.

International Electronic Parts Show,
Feb. 19-23. Parc des Expositions, Porte
de Versailles, Paris, France.

Annual EJA Industrial Relations Con-
ference, IFeb. 24-26, Hollywood Beach
Hotel, Hollywood, Fla.
Scintillation Counter Symposium, Feb.
25-26. Washington, D. C.
ETA Spring Conference, Mar. 16-18, Ho-
tel Statler, Washington, D.C.
IRE National Convention, Mar. 21-24,
Coliseum & Waldorf Astoria Hotel, New
York, N.Y.

Hi-Fi Show
THFM Hi-Fi Show, Mar. 25-27, National
Guard Armory, Washington, D.C.

Detuails on all events supplied
by sponsoring organizations.

FRAUD IN TV REPAIR was charged
against Fairfax County, Virginia, serv-
ice dealer T. M. Lowery for charging
$36.30 for repairs he didn’t make.
Found guilty by Judge J. N. Groves,
Lowery was given 15 days in jail, plus
a suspended sentence for a vear. A
detective testified at the trial that all
Lowery actually did was replace two
small tubes, one unnecessarily, although
his bill included such items as “rework-
mg” a sound circuit, reworking the
video circuit, restoring high voltage and
adjusting the channel selector.

MICROMINIATURE CIRCUITS that cost
no more than the same ones built with
standard components were demon-
strated at a press conference by Aero-
vox’s Hi-Q division at their Olean,
N.Y., plant. The photo shows a complete
adder circuit designed for use in a bal-
listic missile computer. It is 50 times
smaller than conventional units, meas-
ures only % x % x 1 inch and contains
85 components. These units are not the
smallest that can he made, but are the
smallest ones that can be made at a
(Continued on page 14)
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An FCC License can be

Get Your 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 yvou for a First Class
FCC License (Commercial) 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
pavments.

Cleveland Institute Training Results in success with com-
mercial FCC examinations . . . easily . . . and quickly.

BC

FIND OUT HOW:

1. The new electronic devices can be handled by you
2. To solve the problems that will stump your fellow technicians

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

Mail Coupon NOW. ..

RADIO-ELECTRONICS
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(Commercial)

an FCC License

your Guarantee of Success in Electronics

here’s proof of good jobs

Irving Laing:

“Your lessons are helping me a lot in my Navy
work. You cover topics that were not presented by
the Navy at the E.'T. School. . . . Your course has
helped greatly to get my 2nd class FCC ticket. | am
now a radio and T.V.engineer at WTVSand WDTR
in Detroit, Michigan.”

Irving I.. Laing, \
15887 Robson, o
Detroit 27, Michigan

How o, 5
SUCCR

. '

SSFy;p
for You |

n
s -FC Thon ey

Cleveland Institute of Electronics

Desk RE 38B, 4900 Euclid Ave., Clevelard 3, Ohio
Please send FREE Booklets prepared to help
me get ahead in Electronics. | have had train-
ing or experience in Electronics as indicated

below: l
Military Broadcasting |
] Radio-TV Servicing Home Experimenting |
] Manufacturing Telephone Company l
| Amateur Radio [[] OtheT s oo vaannang |
In what kind of work are you In what branch of Electronics
now engaged?.............. are you interested?. . ......... '
INOME = 5 Gy f B o ey e ® oo g a5 g o b onciore S s o AQEsdl.mgp '
AAArREss i v s s dbMasds M dhi-oE oS eD s B i 1 e Bt DM SEeab bt Ioms I
Gty e ettt e Zone...... Stote....... l
Desk RE 388
e s o  S— — — e G e D S G St ST -—am
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ONE WAY
ELECTRONS

HOW BACK EMISSION
IS ELIMINATED

Back emission fromoverheated plate
to filament causes most rectifier fail-
ures. Reverse current mounts. . . fila-
ment is stripped . . . overheats . , .
burns out.

That's why the new CBS 5U4GB
plates are of non-emissive material,
are larger, and run cooler. These and
many other advance engineered fea-
tures make the new CBS 5U4GB the
bestyou can buy. Here’s typical proof.
Dynamic ‘‘blast’’ tests brutally cycle
the tube between 4 and 6.8 volts with
800 volts plate potential. Yet back
emission is just measurable . . . less
than one milliampere!

My new plates
behave like plates...
not filaments

(FORGET YOUR
LOW-VOLTAGE
RECTIFIER PROBLEMS)

““My new plates don’t heat up and start acting like filaments.
They can’t because my plate material is designed not to emit
wrong-way electrons. So back emission can’t build up and burn
out my filament. And you aren’t pestered with premature
failures.”

That is right. The new CBS 5U4GB offers you total reliability
. . . proved in performance by leading TV and radio set manu-
facturers. You, too, can profit from the total reliability of CBS
tubes. Just replace with CBS . . . always.

TOTAL RELIABILITY..,

proved in performance

Recetving, industrial
and picture tubes
transistors and diodes
audio components
and phonographs

CBS ELECTRONICS

Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

RADIO-ELECTRONICS
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COLUMBIA RECORD CLUB offers with pride
the greatest musical achievement since the introduction of stereo records

The first complete
recordings of the

9 SYMPHONIES
BEETHOVEN

conducted by

BRUNO WALTER

reproduced in glorious

STEREO
e 593

FOR ONLY

REGULAR RETAIL
VALUE, $41.98

if you join the Club now and agree to purchase

as few as six selections from the more than 150
to be made available during the coming 12 months

DELUXE PACKAGE

Seven 12” Columbia stereo
records in a luxurious box,
covered with whire leather-
like Fabrikoid and lustrous
black-and-gold cloth. Also
includes 48-page booklet
with previously unpublished
photographs; program
notes; anecdotes and re-
views by Beethoven’s con-
remporaries and present
day critics.

THE CORNERSTONE OF ANY STEREO LIBRARY...

If you now own a stereo phonograph, or plan
to purchase one soon, here is a unique oppor-
tunity to obtain — for only $5.98 — this mag-
nificent Columbia 7-Record Set containing all
nine Beethoven Symphonies . in glowing
performances by one of his greatest interpret-
ers, Dr. Bruno Walter . . . and reproduced
with amazingly realistic “‘concert hall” fidelity
through the miracle of stereophonic sound!

TO RECEIVE YOUR BEETHOVEN SET FOR ONLY
$5.98 — simply fill in and mail the coupon
now. Be sure to indicate which one of the
Club’s two Divisions you wish to join: Stereo
Classical or Stereo Popular — whichever one
best suits your musical taste.

HOW THE CLUB OPERATES: Each month the
Club’s staff of music experts selects outstand-
ing recordings from every field of music. These
selections are described in the Club Magazine,
which you receive free each month.

You may accept the monthly selection for
your Division . . . take any of the other rec-
ords offered (classical or popular) . .. or take
NO record in any particular month.

Your only membership obligation is to pur-
chase six selections from the more than 150

Columbia and Epic records to be offered in
the coming 12 months. You may discontinue
your membership at any time thereafter.

The records you want are mailed and billed
to you at the ragular list price of $4.98
(Classical and Original Cast selections, $5.98),
plus a small mailing and handling charge.

FREE BONUS RECORDS GIVEN REGULARLY: If
you wish to continue as a member after pur-
chasing six records, you will receive a Colum-
bia or Epic steree Bonus record of your choice
free for every twn selections you buy.

MAIL THE COUPON TODAY! Since the number
of Beethoven Seis we can distribute on this
special offer is limited — we sincerely urge
you to mail the coupon at once.

ALSO AVAILABLE IN
REGULAR HIGH FIDELITY!

If you have a standard phonograph, you may re-
ceive the regular high-fidelity version of this
Deluxe Beethoven Set for only $5.98. The plan
is exactly the same as outlined above — except
that you Join any one of the Club’s four regulur
musical Divisions. and you pay only $3.98
(PPopular) or $4.98 (Classical and Original Cast
selections) for the regular high-fidelity records

vou accebt. Check appropriate box in coubon.

“ .. a noble exposition of Beethoven
as seen by one of the greatest of his
prophets” — High Fidelity Magazine

“A collection which stands as near the
pinnacle of perfection as any human
product ever can”

— San Francisco Chronicle

NOTE: Stereo reccrds |
mustbeplayedonijon |
a stereo phonograph i

FTCEND NO MONEY - Mail this ponnon now to receive 3

SEND NO MONEY — Mail this coupon now to receive
the 9 Beethoven Symphonies for only $5.98 i

MORE THAN 1,000,000 FAMILIES NOW ENJOY THE MUSIC PROGRAM OF I

COLUMBIA RECORD CLUB TERRE HAUTE, IND.

® '‘Columbia,’” fp. *'Epic,’”" @ Marcas Heg. @ Columbia Records Sales Corp., 1960

FEBRUARY, 1960

L E;D:(éTER)
——— e ——— PO
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COLUMBIA RECORD CLUB, Dept. 210-9
Terre Haute, Indiana

Please send me, at once. the Deluxe 7-Record Stereo Set of
Beethoven Symphonies, for which I am to be billed only
$5.98, plus a small mailing and handling charge. Enroll me
in the following Division of the Club:

(check one box only)

[ Stereo Classical [] Stereo Popular
I agree to purchase six selections from the more than 150
records to be offered during the coming 12 months,.at regular
list price plus small mailing and handling charge. If I decide
to continue my membership, I am to receive a 12” Columbia
or Eplc stereo Bonus record of my choice FREE for every two
additional selections I buy.

If you wish to receive your Beethoven Set in regular high-
fidelity, check below the musical Division of Your choice. You
agree to purchase 6 selections from more than 150 regular high-
fidelity records to be offered in the next 12 months.

] C€lassical [ Popular [] Show Music [ Jazz

Name st smson
(Please Print)

Address

ALASKA and HAWAII: write for special membership plan
CANADA : address 1111 Leslie St., Don Mills, Ontario
If you want this membership credited to an established Columbia or
Epic record dealer. authorized to accent subseriptions. fill in below:
Dealer’s Name
and Addressa.c. sasas samgo o psssnse o oo

P L K R

........ oo e 1D,
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_TUBES _
al'd "CIRCUITS

e - : - MﬂLLARDmbes und cnr"uhs olreudy ucdnimed
- ' taroughout the word for their advanced
engineering and reliability, are in great demand

for today’s stereo amplifiers.

il

- Heading the preferred fist for power output tubes

‘a is the MULLARD EL-34/6CA7. This extremely
- linear output pentede which is capakle of 60
Mullard watts push-pull in Class AB:1 (60 watts per channel
v stereo—120 watts monophonicl gives a special
et superiority even to the finest components. This
Mullard Led. linecrity coupled with a uniformity that is already

well known make the MULLARD EL-34/6CA7
the first choice for superb sound reproduction.

Design and build your sterec equipment around
MULLARD. Circuit and intarchangeability data for all
MULLARD Electron Tukes are available at your
distributor or write to Technical Services Division.

“Ciicuits for Audio Amplifiers’’ is a new MULLARD publication in which the
wide raage of MULLARD high quality audio circuits is presented tonveniensy
in one book. Four introduttory chapiers are devoted to theoretical and
prnuucul considerations of high guality sound reproduction with monophomc
equlpment or with sterecphonic systems. The rest of the book comprises
ciscuit descriptions, constructional details, and some performance figures of
12 MULLARD circuits. These circuits include well-known MULLARD designs,
sorme modifications and improvements to these circuits, and ¢ number of
completely new ones. Only $2.50 from your dealer or by mail from our
" Techniccl Services Division.

INTERNATIONAL ELECTRONICS CORP.
81 SPRING ST, NEW YORK 12, N.Y.
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price comparable with standard ver-
sions.

Two advanced types of capacitors
now in production—Cerafil and Cerol—
were also shown. Both are ceramics
and are made in a way that makes great
size reduction possible.

To make a Cerafil capacitor, Aerovox
starts off with a ceramic tube about
1/32 inch in diameter. The tube’s outer
surface is metallized, and the metal-
lized layer acts as one of the electrodes.
Over the metallized surface, a thin film
of ceramic dielectric is formed and over
the dielectric goes another metallized
layer for the other electrode. A single
finished tube or a parallel combination
makes up the finished unit, depending
on its capacitance. Leads, protective
coating and color coding are the final
steps.

The Cerafil line covers values from
10 puf to 0.1 pf. Up through the .001-
p#f units, they measure .090 inch in di
ameter and 0.320 inch long. The 0.1-pf
units are 0.310-inch diameter and 0.750
inch long.

As it is not practical to make Cerafil
capacitors larger than 0.1 zf at this
time, Aerovox has developed a rolled
type ceramic-dielectric capacitor for
the larger capacitance values of 0.1 pf-
2 uf. The 0.1-pf capacitors are 0.210
inch in diameter and 0.690 inch in
length, and the 2-pf units are 0.400
inch in diameter and 1.44 inches long.
All Cerafil and Cerol units are rated
at 100 volts at 85°C.

USSR SPACE TIMETABLE may be far
ahead of ours, Dr. Eberhardt Rechtin,
telecommunications chief of the Jet
Propulsion Laboratory, said in a speech
in which he also declared that contin-
uing space programs at their present
level is largely a waste of money.

According to Dr. Rechtin, Soviet
space scientists have presented a plan
under which a Soviet satellite carrying
two men will, within the next few
months, orbit the earth for 2 weeks,
and shortly afterward two men with
a television camera will make a round
trip to the moon. This may be followed
by another rocket in which two men
and two women will make a trip around
the moon lasting a half-year. In 1961,
Soviet scientists expect to send rockets
to Mars and Venus.

(Continued on page 18)
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F ( ( COMMERCIAL OPERATOR

; P
j» Jobs « Electronics

F.C.C. LICENSE—THE KEY TO BETTER JOBS CORRESPONDENCE OR RESIDENCE CLASSES

An F.C.C. commercial (not amateur) license is your ticket to Grantham training is otfered by correspondence or in resident
higher pay and more interesting employment. This license is Federal —¢lasses. Either way, we train vou quickly and thoroughly-—teach

Government evidence of your qualifications in electronics. Em- You 2 great deal of electronics and prepare vou to pass the F.C.C.
lovers are eauerito hirellicensed technicians examination for a first class license. Your first class F.C.C. license
ploy! Ay g LUK RS QMCIATS, is the quick, easy way to prove to your employer that you are worth

WHICH LICENSE FOR WHICH JOB? e

Our training (either in resident classes or by correspondence)
The THIRD CLASS radiotelephone license is of value primarily prepares you for a first class F.C.C. license in as little at 12 weeks.
in that it qualifies you to take the second class cxamination. The Most of our correspondence students take longer than 12 weeks to

- " . . . inish the course and get theiv first class licenses, but most of our
scope of authorit by a third class license is extremely finish - ] S, :
limﬁedo : T es” ’ Y full-time resident students get their first class licenses in 12 weeks

. . . or less. If you are a beginner in electronics, this F.C.C. license plus
The SECOND CLASS radiotelephone license qualifies you t0  the electronic theory we teach vou will qualify yvou for certain types

install, maintain and operate most all radiotelephone equipment of employment, and you can improve your practical ability while
except commercial broadcast station equipment. on th_e job earni_ng a salary. On the other hand, if you alreadyv have
The FIRST CLASS radiotelephone license qualifies you to practical experience, the Grantham_ course can add a th01'011g"h
P B o . - s knowledge of theory and an F.C.C. license to that practical experi-
install, maintain an_d ope_mte every type of rddIO[.C!C})I]OHC.Cquanlcnt ence—s most important step in qualifying you for higher pay and
(except amateur) including all radio and television stations in the greater job security.
United States, its territories and possessions. This is the highest class Our free booklet gives details of how you can prepare quickly
of radiotelephone license available. for a better job in the rapidly expanding electronies industry. Clip

the coupon below and mail it to the Grantham School nearest you.
GRANTHAM TRAINING PREPARES YOU FOUR COMPLETE SCHOOLS: To better serve our many students

The Grantham Communications Electronics Course prepares you throughout the entire country, Grantham School of Electronics
for a FIRST CLASS F.C.C. license, und it does this by TEACH-  jnaintains four complete Dicisions — located in Hollijwood, Calif.,
ING you electronics. Each point is covered simply and in detail,  Seqitle, Wash., Kansas City, Mo., dand Washingion, D.C. All Divi-
with emphasis on making the subject casy to understand. The gions of Grantham School of Elecironics offer the sume rapid

organization of the subject matter is such that you progress, step-  courses in F.C.C. license preparation, either by home study or in
by-step, to your specific objective —a first class F.C.C. license. resident classes.

Get your First Class Commercial F.C.C. License in 12 weeks by training at

rantham School OF ELECTRONICS

for FREE Booklet CLIP COUPON and mail

1505 N. Western Ave. in envelope or paste on postal card.
HO"YWOOd 27, Calif. O SR EE N e B W ae
{Phone: HO 7-7727}

HOLLYWOOD
CALIF.

' (:9 To: GRANTHAM SCHOOL OF ELECTRONICS *
SEATTLE 408 Marion Street g 1 1505 N. Western 408 Marion 3123 Gillham Rd. - 821-19th, NW 1
WASH Seattle 4, Wash. =1 Hollywood Seattle Kansas City Washington &
: (Phone: MA 2.7227) ! E
gl Please send me your free booklet telling how [ can get
3123 Gilth al my commercial F.C.C. license quickly. ] understand there &
KANSAS CITY Kan:aslmtaymek;'wa: gl is no obligation and no salesman will call. i
MO. (Phone: JE 16320} (&) : Name___ i n.__8_ _ __Age — :
821-18th Street, N. W <:z‘ | Sk N 5
- eet, N. W. .

WASHINGTON Washingtnn 6,0.C. = : ley,, — e S State :
D.C. (Phone: ST 3.3614) 1 | am interested in: [0 Home Study, O Resident Classes B.

L_————-”’_—————_——--_———__

FEBRUARY, 1960 15

www americanradiohistorvy com


www.americanradiohistory.com

WINEGARD Antenna Dealers

iy .

Tune in Paul Harvey News, ABC Network,
Monday through Friday 5:55 E.S.T., starting
January 18. (Check local listings for

time and station.)

Profit with the Antenna
Dealers have learned to trust

Winegard dealers make more money for
three important reasons —

1. They have the best performing, easiest to install, best
constructed and neatest looking antenna on the market in
the Winegard Gold Colar'Ceptor.

2. They have the only written Performance Guarantee in the
industry that guarantees 1009% customer satisfaction or
full list price of antenna refunded by Winegard—and the
dealer still keeps his profit.

3. They get the antenna industry’s biggest advertising back-
ing.

Three Color'Ceptor models meet all needs: CL-4, $29.95;

SCL-4, $38.95; CL-4X (with power pack) $44.90

to Make 1960

PAUL HARVEY
Sells Winegard Golid

Color'Ceptor Antennas
on National ABC Radio Network

“I’ll be telling your customers why the Winegard
Gold Color’Ceptor TV antenna is America’s best
antenna buy. I suggest you stock up on Color’ Ceptors
now to take advantage of Winegard’s advertising
and make more profit in 1960.”

*U. S. PAT. 2,700,105
CANADA 511,984

Winegard Gold Anodizing

Winegard’s special 7 cycle bright gold anodizing
inside and out (not a cheap flash finish) hardens
the antenna surface, seals out corrosion and
weathering, exceeds U.S. Gov’'t specifications
in salt spray tests.

Winegard performance is protected by U.S.
*patents, confirmed by leading consumer re-
searchers, by millions of happy users, by pros-
pering dealers everywhere. First with the ad-
vancements the public wants and sales-minded
dealers can sell! Feature the leader and be one!

T
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Get Biggest Ad Backing

Biggest Profit Year Ever!

NOT here today and gone tomorrow...but ALL YEAR LONG!

Big Winegard Gold Color’Ceptor ads in the biggest
consumer magazines . . . Paul Harvey on Network
Radio . . . The Antenna Industry’s biggest and
most helpful advertising keeps hammering away,
stronger and better than ever!

Ton BEST AECERy O

'VGFM
YOUR NAME HERE DEALER SALES HELPS s | minegarda
to connect Winegard’s ad powerhouse ' s i I
BEST RECEPTION to your cash register. To use in your

Truck decals,
pressure-sensitive.

&%ww@ store, outside your store, and out where

the sales begin. Get these sales helps

GOLD TV & FM (delivery prepaid) with FREE “PRO- No water.
\ MOTION BUCKS”. One “"'Buck” goes
ANTENNAS with each Color’Ceptor you order. Use
your “‘Bucks” to get the sales helps / \
that will do you the most good. ¢ . }
Giant 6-ft. 3-color metal
road sign . .. with your
name on it. b i g
GOLD TV and FM
£ ) ANTENNAS
wlna LAY rec [ ;\‘ 1¢ 3 F 7
99rd Goy AcPtion SN OR ‘BEST RECEPTION
Antenngs
» . I DEALER NAME
lHHluminated window and Gold anodized telescopic
counter sign. antenna display mast.

Metai outdoor store
Balloons—With Winegard sign with hanger.

selling message—

WINEGARD CO. e
3013-2 Scotten, Burlington, lowa

] RUSH full color brochure showing Winegard's new antenna

.
n dealer sales aids . . . and tell me how | can get them free!
] Send literature on Winegard's complete line of FM and TV

antennas.

ANTENNA @ SYSTEMS @ ™" S

POSITION FIRM.

WINEGARD CO. 3009-1 Scotten, Burlington, lowa ADDRESS = -

www.americanradiohistorv.com b
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What's the

latest score
on cartridges?

rd

V ceramic cartridge

‘S_[ was invented

by Sonotone...

years ago.
1 Today, over...
different manufacturers
65 have specified Sonotone for...

‘ models of high-quality
phonographs.
Altogether Over...
i \

v | ‘ Sonotone Ceramic
cartridges have been used

00 for original and
) | replacement purposes.

(Nuff said!) l

Sonotone

R
P.

Eiectronic Applications Division, Dept, C2-20
ELMSFORD, NEW YORK
In Canada, contact Atlas Radio Corp., Ltd., Toronto
. Leading makers of fine ceramic cartridges, speakers, microphones, electronic tubes.
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NEWS BRIEFS (Confinued from page 14)

A more hopeful note was struck by
Noah Dietrich, head of the Houston
Fearless Corp., who stated that Amer-

| 1ca has shaken off its complacency be-

cause of recent Russian advances. He
predicted that we will now entirely
eclipse Russian advances in missiles
and space.

JACK BINNS, famed as the radio opera-
tor who sent the first radio distress
signal to save a ship at sea (1909), died
December 8, 1959, at the age of 75.

His CQD summoned aid to the sink-
ing ship Republic, with the result that
all 1,600 passengers and the crew were
taken off the ship before it sunk.

Mr. Binns was born in England and

| worked for the Murconi Co. as a wire-

less operator fov 7 years. He later was
a reporter for the New York Ainerican
and then worked on the staff’ of the
New York Twibunc. Joining the Hazel-
tine Corp. in 1924, he became president
in-1942, chairman of the hoavd in 1952
and, at the time of his death, was hon-
orary chairman of the hoard.

ELECTRONIC LUNGS, HEART and other
vital organs were seen by Gen. David
Sarnoff in his crvstal hall as re-
placements for damaged body parts.
“Miniaturized electronic components,”
he thought, might eventually be devel-
oped “to serve as long-time replacement
{for organs that lhecome defective
through injury or age.” He also pre-
dicted an electronic “dashboard”—a
home device like the hathroom scale,
which would “register heartbeats, blood
pressure, pulse, with an alarm system,”
warning when to call the doctor.

FM CAR RADIO is now in production by
Motorola. Designed for under-dash
mounting in all 12-volt automobiles, the
model FM-900 uses seven tubes, three
transistors. Output is 15 watts push-
pull. It works off regular AM ecar an-
tenna, and includes afc.

"0 W)
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NEWS BRIEFS (Continved)

FM car radios will also be offered by
other makers, according to predictions
by Standard Coil President J. O. Burke,
“the industry is near a breakthrough
on practical use of FM radios in auto-
mobiles.” And Radio Condenser Corp.
officials say that at least 6 manufac-
turers are considering production of
FM car sets.

DR. OLIVER E. BUCKLEY, Bell Labs presi
dent and board chairman until his
retirement in 1952, died Dec. 14 at the
age of 72. Dr. Buckley was an out-
standing scientist and administrator
who also had served the US in numer-
ous advisory capacities.

His ecarly work included production
and testing of power tubes for the first

trans-Atlantic voice radio contact
(1915) and research leading to laying
of transoceanic phone cables to Europe,
Hawaii and Alaska. He held 43 patents.

Among other honors he received were
the Edison Medal of the American
Institute of Electrical Engineers and
this nation’s highest civilian award,
the Medal of Merit.

19-INCH TV TUBE with squave corners,
which will join its big brother 23-inch
picture tube this year, is seen likely to
replace a large share of the 17-inch
market. The 19-inch screen will appear
in portables, will also replace some low-
er-priced 2l-inch sets using 114° de-
flection, it can work in 110° circuits.

Added to set makers producing 23-
inch sets were RCA, Zenith and Moto-
rola. Previously using 23-inchers were
Westinghouse, Admiral, Sylvania, Hoff-
man and others.

INTERNATIONAL Telecommunications
Union (ITU) elected G. C. Gross of the
US to be secretary general for next 3
vears as it adjourned its once-ever)
10-years meeting which deals with radio
spectrum allocations.

Prior to service with the ITU, Mu.
Gross headed the FCC’s International
Technical Div.

NEW SEMICONDUCTOR material is gal-
lium phosphide, which can operate at
temperatures up to seven times as high
as can silicon. The Signal Corps has
made working diodes of the material
which promises to solve some of the
severe high-heat problems of guided
missiles and space electronics. END
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3 NEW STEREO AMPLIFIERS
FROM

 HLHLSCOTT

s 40 Watt
Stereo Amplifier
$199.95"

Third Channel Output, Separate Tone Controls Make
These The Most Versatile Amplifiers You Can Buy!

H. H. Scott’s 299 Stereo Amplifier has been acclaimed “‘world’s most versa-
tile” by editors of all leading hi fi magazines. Like all H. H. Scott stereo
amplifiers, it includes a third channel to give optimum realism in stereo play-
back and a signal for driving extension speak systems. Other advanced features
include special balancing facilities and separare tone controls on each channel
to let you adjust for tonal differences in speakers and room acoustics.

222 24 Watt Stereo Amplifier

This budget
priced stereo
amplifier has
such features as
Third Channel
Output and scp- . .

arate tone controls usually found only in much
more expensive equipment. It is backed by
H. H. Scott’s reputation for quality and engi-
neering leadership. $159.95%

130 Stereo Preamplifier

All the features
of the 299 plus
many more.
Used where it is
] . desired to sepa-
1. Provision tor connecting two phono cartridges. 1
2. D.C. Filament supply to virtually eliminate hum rate heat pro- ° :
T y 1 ducing power amplifiers from control location

3. Separate record scratch and rumble filters. A b . )
4. Duat 20 watt power stages. 5. Visual signal light or where higher power is required than avail-

panel. 6. Stereo tape recorder output. 7. Phase able in integrated amplifiers. $169.95%
reverse switch. 8. Third channel output. 9. Com- *Slightly higher West of Rockies. Accessory case extra,
pensation for direct connection of tape playback

heads. 10. Special switching 10 use your stereo @ . .
pickup on monophonic records. 11. Play a mono- @ ' I] l_l q ( 1 ()rl’r] )] 5 ool
phonic source through both channels simul- @ ® Ma ke AN 4
ic ®
::::::::3" I:: C‘a;smgleewl;;edse::m:: ;;:Z"T:‘I; ¢ H.H. Scott, lnc. 111 Powdermill Road, Dept. RE-2 Maynard, Mass.
Treble controls on each channel. 14. Special @ Rush me new catalog and complete technical spe-
balancing circuit. 15. Loudness compensation. @ cifications on all new H. H. Scott components.
Specifications: Distortion (first order difference @ N
tone) less than 0.3%' Frequency Response: 20 cps ° AMEC. vt v oo cestossssscsssssssscsasssscsasas
to 30,000 cps. Harmonic Distortion: 0.8% at full @ dd
power output. Noise and Hum: Hum better than [ A F€SS . c oo vseserososesecacsossossoscsccannasnse
80db below full power output: noise equivalentto @
10 microvolts on low level input. ® GtV s g PO« rexore s State......... .
: Export: Telesco International, 36 W. 40th St, N.Y.C.
HEAR THE FABULOUS LONDON-SCOTT INTEGRATED STEREO ARM AND CARTRIDGE
.
L)
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A Valuable Service for
Industrial Servicemen— Free

If you're a serviceman planning a
career in industrial electronics, you
can’t afford to miss out on this op-
portunity to get Tung-Sol Tips regu-
larly and without cost. Every issue
of Tung-Sol's monthly feature is
crammed-full of vital technical infor-
mation aimed at giving you a broad
understanding of industrial compo-
nents and equipment. Everything from
theory of operation to application,
installation and maintenance.

Coming up soon are wide-ranging
articles on:

» D.C. Amplifiers and Choppers

» Mobile Communications
with a special issue devoted
to single-side band operation.

Induction Heating Systems.
Temperature Control Systems,
Weight Control and Batching.
Closed Circuit Television.

yvyyy

And these are just a few of the many
topics to be discussed in Tung-Sol’s
highly informative series.

With every issue you’ll be building
your own valuable storehouse of in-
formation designed specifically to give
you the facts vou nced for your job.
Write today asking to be put on the
Tung-Sol Tips mailing list. Tung-Sol
Electric Inc.,, Newark 4, New Jersey.

Back Issuses

You can still get back issues of Tung-Sot
Tips which you might have missed,
including: (1) Semiconductor Rectifiers:
(2) Gas-Filled Rectifiers: (3) Theory of
Thyratron Operation; (4) Practical Appli-
cations of Thyratrons: (5) Photc-Electric
Theory and Operations: (6) A. C. Ampli-
fiers. Write and specify which you would
like to receive.

®TUNG-SOL

ELECTRON TUBES e SEMICONDUCTORS

22

e

WANTS INDUSTRIAL
l TECHNICIANS

Dear Editor:

‘ Regarding Lester Berry’s letter en
servicing industrial electronic equip-
ment, our company is presently looking
for qualified service organizations
throughout the country to service our

| equipment.

We would like very much to hear
from technicians and get their views
and opinions on this sort of service.

We hope that you will continue your
articles on industrial electronics equip-
ment. These articles mayv stimulate
service organizations into doing this
kind of work.

RoNALD WAGNER

Jordan Controls Co., Inc.

3235 W. Hampton Awe.

Milwaulkee 9, Wis.

MICRO-INCH, NOT MICRON!
Dear Editor:

I have noticed that tape recorder
manufacturers and magazines such as
your own have been describing tape
| head gap widths in terms of “micron”
when they mean micro-inch. For exam-
ple, “90 microns” instead of .000090
inch, or 90 millionths of an inch.

A micron is a unit in the metric sys-
tem, a millionth of a meter. Thus 90
microns equals 0.0035 inch; 120 microns
would be .0047 inch—very sizable gaps!
In other words, a micron is almost 40
times as big as a micro-inch!

All scientific work and measurements
are based on the metric svstem, of
which the micron is a part. Think what
confusion would be wrought by the un-
thinking introduction of a new meaning
for the term “micron”! Micro-inch is
after all an economical term, and it
does mean a millionth of an ineh, which
micron does not.

PuiLip N. BRIDGES
| Rockwville, Md.

INDUSTRIAL SERVICING

Dear Editor:
| Lester Berry’s letter in vour Decem-
ber issue in regard to industrial service
requires an answetr.

There is no doubt that manufacturers
of industrial electronic equipment
sometimes shun the radio-TV service
technician who inquires about servicing
its equipment or asks for technical in-
formation.

The typical manufacturer of indus-
trial electronic equipment is desperately
looking for independent service oper-
ators to service the equipment he sells.
However, because the publie relations

wWWww.americanradiohistorv.com

aren’t all they should be (for the TV
service industry) many of these manu-
facturers are afraid to turn over their
customers to a TV service shop. It isn’t
that the fully informed feel that way,
but the bad press the industry has re-
ceived causes manufacturers to use ex-
treme caution.

It has been established that manu-
facturers of industrial electronic equip-
ment need independent service organi-
zations, and that many TV service shop
proprietors are interested in industrial
business. The two must get together.
The problem is a matter of adequate
communication and lack of salesman-
ship. The manufacturer must be sold
on the idea of a TV service shop being
able to handle industrial servicing.

The service technician, looking for
industrial service business, should put
on a better front. Unfortunately, the
manufacturer looks upon him as a
tradesman in whipcords with no finesse
in handling industrial customers. The
service technician must wear his sales-
man’s hat and sell the manufacturer
on depending upon him so the manufaec-
turer can in turn sell him to the cus-
tomer with complete confidence.

There is no easy answer. But, the
fact remains that the service technician
and the equipment manufacturer need
each other.

Ridgewood, N..J.

RESEARCH INFORMATION
CENTERS

Leo G. SANDS

Dear Editor:

I read vour editorial “Millions of
Electronic IFacts” (December, 1959,
page 27) with interest and would like
to add to it. For 14 years I have applied
considerable study and research to the
problem of information centers.

The principal factor preventing estah-
lishment of centers such as you advo-
cate is that there is a considerable
amount of time and expense required
in setting up such a program, during
which no benefits can be expected.
Management in general has therefore
turned thumbs down on these projects.
This may seem short-sighted, but since
the program would not bolster profits
during its initial stages, this attitude
is justified from a practical viewpoint.

The crux of the development has been
an automated cross-reference indexing
system. As an individual worker in the
field, I have found the most frustrating
factor to be the lack of funds to demon-
strate the complete system.

An example of the advances to be
expected with this system:

Just 3 typist-operators could process
1,780 cross-referenced abstracts a day.
Present systems require 24 typists, plus
several file elerks. This would take care
of the roughly 240 impoirtant electronic
English-language journals presently
published monthly. Such cross-refer-
enced abstracts would be in form to be
filed by machine or by any other method.

I believe that this is one of the more

(Continued on page 26)
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID

RADIO-TELEVISION SERVICE TECHNICIAN

BIG, COMPLETE KITS
of PARTS & EQUIPMENT

‘To hdp you learn fast the Prncticnl side

of Radio-Television, we
send you expertly engi-
neered training kits to
test and assemble for

] ..‘ .l" interesting.

2

valuable
3 shop-bench
practice!

° 'I‘l_'nq new Sprayberry

4 Training Television Re-

| ceiver, built and tested
in 5 sections.

e Now offered . . . this fine
modern oscilloscope.

@ You build this powerful
o two-band superhetero-
dyne radio receiver.

Spray-
berry tester
—acomplete
18. range

Volt-Ohm-
Milliam-
meter test

FEBRUARY

1960

x « « « This great industry is begging
for trained men . . . to step into good paying jobs
or a profitable business of their own! Our new
plan opens the doors of Radio-Television wide to
every ambitious man who is ready to act at once!

Men by the thousands... trained Radio-Television Service Techni-
cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now—just $6 enrolls you for America’s finest, most up to
date home study training in Radio-Television! Unbelievable? No,
the explanation is simple! We believe Radio- Television must have
the additional men it needs as quickly as possible. We are willing to
do our part by making Sprayberry Training available for less money
down and on easier terms than ever before. This is your big oppor-
tunity to get the training you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free—Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge you to act at once...mail the coupon be-
low and get complete details plus our big new catalog and an actual
sample lesson—all free. No obligation...no salesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home in spare time. You keep on with your present job and income.
You train as fast or as slowly as you wish. You get valuable kits of
parts and equipment for priceless shop-bench practice. And every-
thing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious man can
afford. Just $6 starts you! Mail coupon today ... let the facts
speak for themselves. You have everything to gain. Let us
prove the kind of opportunity that’s in store for you!

1512 Jarvis Avenue, Dept.20-G,

Mail This Coupon Now—No Salesman Will Call

Sprayberry Academy of Radio-Televislon
Dept. 20-G, 1512 W. Jarvis Ave., Chicago 26, M,

alog and Sample Lesson FREE.

(2 = SEC SRR ., L Age..
(00 3T S S N ———
) (O ZONE ... STATE
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SPRAYBERRY Academy of Radio-Television

Chicago 26, lllinois

Please rush all information on your ALL-NEW Radio-Tele- |
vision Training Plan. 1 understand this does not obligate me
and that no salesman will call upon me. Include New Cat-



www.americanradiohistory.com

Attend the

Delco Electronics-One Week No tuition charge

-~-Advanced Training School

HOW MUCH DO YOU KNOW
ABOUT TRANSISTORS ?

No laboratory fees
Textbooks supplied

Bring yourself up to date on transistors and other modern electronic equip-
ment with personalized instruction at the Delco Electronic training school
to be held soon at a General Motors Training Center near you. Classes are
conducted by graduate engineers with special training in your field.

The Delco Radio diploma, awarded only to those who successfully complete the
courses, will mean a great deal to you—and to your customers.

The Delco Electronics—One Week — Advanced Training Schools will be conducted
in the General Motors Training Centers indicated below. One of them is near
you. Register now through your local Delco Electronic Parts Distributor or write
directly to Delco Radio Division, General Motors Corporation, Kokomo, Indiana,
Attention: Service Manager.

DELCO ELECTRONICS TRAINING SCHOOL SCHEDULE

COURSES OF STUDY
OFFERED AT
NO COST TO YOU:

@ Transistor Fundamentals—
complete coverage of transistor
theory without the use of math-
ematics. @ Transistor Circuit
‘I'rouble-shooting—lecture and
lab work analyzing defects in
transistor circuits. € Hybrid-
type Automobile Radios—low
voltage tube and output tran-
sistor circuits. Lecture and
lab. @ Trouble-shooting proced-
ures for dead or weak low voltage
auto radios—factory developed
techniques that are foolproof.
© Lecture and lab practice on
“Signal Seeker” and “Wonder
Bar’’ auto radio tuners and
trigger circuits. @ Guide-Matic
Headlamp Control (Autronic
Eye)—lecture and lab. @ Twi-
light Sentinel Automatic Head-
light Switch—lecture and lab.
O Garage Door Operators—
lecture and lab work including
the new Delco Radio all-
transistor control units. @ Auto
Portable Radios—Ilectures on
circuitry of both 1959 and 1960
auto portable radios.

[DELCO

DATE REGION 1 REGION 2 REGION 3 REGION 4 REGION 5 REGION 8
1-11 __Phifadelphia I New Orleans Chicago o - e
1-18 - e e St. Louis Dallas ___Salt Lake City
1-25 - | Atlanta - Detroit .
2 B Union | I == 2
28 i T — N — ~Omaha Memphis
2-15 Pittsburgh  Jacksonville” | ] | B ~__Los Angeles
2227 | ~ Pittsburgh I "Cincinnati_— |
2-29 o E——— A — | Kansas City | o AR
37 _Tarrytown Charlotte = KansasCity |  Dallas Portland
3-14 | - |~ Cileveland - e T B e —=—=
321 | H B B - | Omaha El Paso -
328 [ Boston _ Aftfanta ~ | i ___Los Angeles
44 1 Boston | _ __Chicago | Minneapolis |
e - 411 I_ = g = —— — Minneapolis Houston | -
4-18 |~ Union | Washington Milwaukee 3 Houston |  San Francisco
425 il - | Washington | "R [ . ——
5-2 | B | Cincinnati Omaha | 1 Porttand
5-9 “l_ Buffaio e f_ BN Pl | DR Okla. City
—_—e ] Atfanta [ Detroit | "St.Louis _ _ I I
5-23 = == - Sy——gee K I e Los Angeles
6-6 Tarrytown Chicago ___Dallas | .
6-13 - - — New Orleans IR e S | San Francisco
6-20 __Philadelphia B |} Denver | —
6-27 L i Cleveland Memphis Salt Lake City
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why

the most
advanced
professional
cartridge...

Em%fc;@ NEW MAGNERAMIC *31 MD?7

has ceramic
elements!

For more than 35 years, Electro-Voice has been a leader in
the development and manufacture of dynamic microphones
and loudspeakers. Why then, with this extensive experience
in designing and producing electro-magnetic devices, is
Electro-Voice introducing the new Magneramic 31 Series
stereo cartridge using ceramic elements?

The reason is that Electro-Voice is genuinely convinced that
a precision ceramic cartridge is the finest type that can be
made today . . . definitely supervior to the magnetic type.
The superiority of the Magneramic 31 is demonstrated in
these three areas.

GREATER FLEXIBILIYY — The 31 Series cartridge will operate
perfectly at any stylus pressure from 2 to 20 grams. The
same stylus assembly can be used for operation on both
turntable and record changers; performance need not be
compromised by using a special, stiff stylus assembly for
record changers. Record wear is the only criterion in setting
stylus pressure — cartridge operation is not affected. Thus,
when converting from a changer to a turntable, or vice
versa, replacement of the stylus assembly is not necessary
when using the Magneramic 31.

HIGHER OUTPUT — Along with the trend toward less efficient
speaker systems, more amplifier power has become a neces-
sity. While most stereo amplifiers are now designed with
input sensitivities to match the typical 5-millivolt output of
magnetic stereo cartridges, nearly all monaural amplifiers
were designed for at least 8-millivolt input. These cannot
be driven to full output with a magnetic stereo cartridge.
The Magneramic 31 develops a full 8-millivolt output and
couples directly into any ‘“magnetic” preamp unit. This
higher output should especially be considered by those
planning conversion to stereo utilizing existent monaural
amplifiers.

FEBRUARY, 1960

FREEDOM FROM HUM — The increased amplifier gain required
to satisfactorily drive low-efficiency speakers coupled with
decreased cartvidge output has significantly increased sys-
tem hum problems. Also, conventional methods of hum
elimination used in monaural magnetic cartridges become
difficult or impossible to apply to stereo magnetics. The
Magneramic 31 completely eliminates these problems — it
is non-inductive and has adequate output.

The Electro-Voice Magneramic 31 MD7 cartridge directly
replaces any monophonic or stereophonic magnetic cartridge
now on the market. It feeds into the preamp input-jack
specified for magnetic cartridges and does not require
adaptors or circuit modifications.

SPECIFICATIONS — MAGNERAMIC 31 MD?

Responge Range: 20 to 15,000 cps + 2 db

Complianee, Vertieal: 3.5 x 10-% cm/dyne

Complianee, Lateral: 3.5 x 10-¢ em/dyne

Igolation: 28 db @ 1000 cycles

Tracking Foree: 2 to 4 grams in transcription armg
4 to 6 grams in changer arms

Styli: .7 mil diamond

Output: 8 millivolts

Reeommended Load: 22,000 to 47,000 ohms

(Magnetic phono inputs)

Elements: 2, Lead Zirconium Titanate (Ceramic)

Weight: 8 grams

Terminals: 4, standard .050° connectors

Mounting Centers: 4" and 4" fits both

Audiophile Net: $24.00

Want more information? Write to Dept. 20E for the booklet entitled,
“'FACTS ABOUT THE ELECTRO-VOICE MAGNERAMIC CARTRIDGE™

ElecthoYores .

BUCHANAN, MICHIGAN
25
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WEATHERS STEREO COMPONENTS
combine HIGH QUALITY REPRODUCTION and

low record wear

WEATHERS

StereoRamic
Cartridge C-501

SPECIFICATIONS

Frequency Response 20-30,000 cps
Compliance. e, 10 x 10 ¢ cm/dyne
Dynamic Moving Mass. .. .. ... 1.0 milligrams
Tracking Force..1.2 grams— Professional arms
2-6 grams— Changers and other type arms
Stylus............0.7 mil diamond or sapphire
Separation . ...... 5db
Signal-to-noise Ratio

Qutput per channel
15 millivolts into magnetic input

Audiophile Net

fmd
...—60db

A new achievement in ceramic
cartridge performance . . . advance-designed for use
in changers and other tonearms. Weathers

ceramic cartridge does not fight with record
grooves. Its effortless, smooth-treading performance
means less wear for your records. There is a
complete lack of needle talk and chatter, made
possible through the use of Weathers Ring Filter
Technique—the most efficient means of securing
separation between channels . . . better than 25 db.

C-501-D— Diamond
€-501-S— Sapphire

26

The Weathers

Micro-Touch Stereo Tonearm

$17.50
$ 9.75

halance

Shielded, too, against hum. Weathers
StereoRamic Cartridge comes fully

wired and ready for use.

Weathers Tonearm MT-5
is balanced perfectly . . .
so accurate that

turntable leveling

is designed exclusively for Weathers
StereoRamic Cartridge and is an exact
duplicate of the arm created for the

famous FM 1-gram system. This 1-gram
tracking force assures low record wear. =
Shock mounting isolates the tonearm resonance
down to 15 cps. Superbly constructed for 5 rie
cueing ease. Made of ) @/

the finest basswood which ;

&
gives maximum strength 5, \_ P
5 L . ey
with-minimum weight. S

Comes complete with

stereo leads. v ; Finish ................... Ebony with gold trim
Overall length. ... ... ............. 13 inches

- Pivot to Stylus Tip Length ... ........ 9% inches

- Recommended Overhang. ............... ¥ inch

L

Tracking Force. ..

is unnecessary!

SPECIFICATIONS

Arm Bearing System.......... Viscous Damping
Easily adjusted 1 to 8 grams

Audiophile Net $38.50

Ask your dealer for a FREE HOME DEMONSTRATION of
Weathers components, or write today for illustrated booklet, Dept. RE-2

“Weathers Technical Magic Is Sound”

WEATHERS INDUSTRIES

DIVISION OF ADVANCE. INDUSTRIES. INC.

66 E. Gloucester Pike, Barrington, N. J.
Export: Joseph Plasencia, Inc., 401 Broadway, New York 13, N.Y;
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CORRESPONDENCE (Continued from p. 22)

important advances available to re-
search engineering. It is not being
utilized, and does not appear likely to
be adopted in our lifetime.

C. A. PRITCHARD
Arlington, Va.

INDUSTRIAL ELECTRONICS
CIRCUITS
Dear Editor:

I am very glad to see an industrial
section in RADIO-ELECTRONICS Maga-
zine, especially the article on relays by
Alvin G. Sydnor (“Relays in Industry,”
November, 1959, page 52).

There is a very great need for a
magazine on industrial circuits of all
kinds.

HarorLp MALE
New Westminster
British Columbia

INDUSTRIAL INFORMATION
Dear Editor:

I am interested to see you are start-
ing an industrial electronics section.
Two years ago I saw an article on how
to build a color organ which used
thyratrons to opevate lights correspond-
ing to treble, mid-range and bass. Later
I improved on this, with an experi-
mental unit of 8 channels, which I
expanded to 10, then 20 and finally 30.
When I went into stereo, I divided the
channels into 15 per speaker, so I now
have a stereo color organ.

What T am working up to is that
I knew little about thyratrons and had

. to study up on them. I got very little

information. I found books that gave
circuits for arc welders, ete., but seldom
went into lighting circuits, especially
theater lighting and dimming, which
depend on this principle. I also noticed
references to magnetic amplifiers and,
though the principles were explained,
it seems that no practical circuits with
practical values are given. For example,
I can imagine an article on building a
theater switchboard would be of interest
to people working in little-theater
groups throughout the country.
Don F. HiLL

Los Angeles, Calif.

(It is very definitely our intention
to describe actual equipment rather
than abstract circuitry in our industrial
electronics articles.—FEditor)

FAN MAIL
Dear Editor:

For a long time I have been buying
vour magazine at newsstands every
time I saw an interesting article.

RADI10-ELECTRONICS has been so inter-
esting the last three issues that I have
decided to be one of your permanent
subseribers, and I will, if you continue
to keep the magazine loaded with up-
to-date information on new gadgets
and developments in the electronies
field.

Best wishes for continued success.

JEsus M. MALDONADO
Bradenton, Fla. END

RADIO-ELECTRONICS
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ALLIED exclusives:

ALLIED’S
1960 r;

ELECTRONIC SUPPLY CATALOG /

value-packed...send for it! f

150

your complete money-saving guide to

EVERYTHING IN ELECTRONICS

Latest Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

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

Values in Recorders and Supplies

Latest Public Address Systems,
Paging and Intercom Equipment

Amateur Receivers, Transmitters
and Station Gear

Test and Laboratory Instruments
TV Tubes, Antennas, Accessories

Huge Listings of Parts, Tubes,
Transistors, Tools, Books

ONLY 32 DOWN

on orders up to $50; only $5 down on

orders up to $200; only $10 down

MONEY-SAVING KNIGHT-KITS” —the very best in build-your-
own electronic equipment —designed to save you up to 50%,.
“*Convenience Engineered” for easiest assembly; the only kits
covered by Money-Back Guarantee. Complete selection of
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Amateur
kits. KNIGHT-KITS are an exclusive ALLIED product.

KNIGHT® STEREO HI-FI—iruly the best for less—the finest

you can buy, yet far lower in cost. Select super-value

KNIGHT components or complete systems and save
most. Also see the world’s largest selection of
famous-name hi-fi components and money-
saving ALLIED-recommended com-
plete hi-fi systems.

—

e Y

ALLIED RADIO

Name

send for the leading
electronic supply guide

ALLIED RADIO CORP., Dept.2-B
100 N. Western Ave., Chicago 80, lll.

[0 Send FREE 1960 ALLIED Catalog.

over $200. Up to 24 months to pay.

Get every buying advantage at ALLIED: lowest
money-saving prices, fastest shipment, expert
personal help, guaranteed satisfaction.

. ————_th our 398 rear Address

World’s Largest Electronic Supply House i
City.

é*’.‘-n-.-——.—e_-—

2 CAOE PeT SET AE UM S W S S — T — ———— it e e s s
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How far can you go in electronics..,

a deeper knowledge of electronics and added to my professional
stature. IBM shows real interest in you as an individual: what
your goals are, what plans you’ve made to reach your goals,
how the company can help speed you toward them or even
higher goals.”

Two years ago, Field Engineer William G. Miles was
asked to outline his thinking on how far he could go in
electronics at IBM . . . without a degree. Now, he re-
views the progress he's since made. His present posi-
tion: Group Manager, responsible for keeping one of
America’s largest electronic computers in top operating
condition. Here’s his story.

HURDLING THE DEGREE BARRIER. “A few years ago,” recalls
Bill Miles, ““I felt that I'd gone about as far as a technician could
without a degree. I just couldn’t hurdle that education barrier.
Now, thanks to IBM, I have a solid electronics education. I'm a
Group Manager on the SAGE project, responsible for 20 field
engineers. My future looks brighter than it ever did. I don't
know of another company where a technician can go farther or
receive more recognition, without a degree, than at IBM.”

UTILIZING HIS NAVAL TRAINING. Bill Miles spent three years
as a Naval Aviation Radar Technician. After discharge from
service, he worked as a TV serviceman, at the same time pursuing
an engineering education at night. “I knew there were good career
opportunities around somewhere, but I couldn’t find them,” Bill
Miles says. *‘I investigated several big companies. They were im-
pressed with my ability, but my lack of a degree kept me from the
kind of a career I wanted. Then I answered an ad similar to this.”

EXTENSIVE ELECTRONICS SCHOOLING. Tn May, 1955, he joined
IBM and began an extended training course. “The teaching was
as technically advanced as I could ask for. Each day_] gained

28

ASSIGNED TO SAGE SITE. After his training, Bill Miles was as-
signed to a SAGE site. SAGE is an important link in America’s
air defense, and the heart of SAGE is a real-time computer made
by IBM. The SAGE computer analyzes radar data with uncanny
accuracy, checks it against available air traffic information, and
presents visual displays to assist the Air Force in identifying
flying objects as friend or foe.

UPGRADING TECHNICIANS. “The job of IBM field engineers is
to keep SAGE computers running,” he explains. “This involves
maintaining, testing, and checking computer units. It means
anticipating trouble before it occurs. The work turned out to
be exactly what I was looking for. I had a chance to do work
ordinarily done by graduate engineers . . . work usually denied
to men without a degree. Of all the companies I know, IBM
appears to be one of the few which upgrades technicians to levels
of engineering responsibility . . . levels dictated not by your formal
education but by your native talents.”

MANY EDUCATIONAL OPPORTUNITIES. “SAGE field engineers
have many opportunities for education beyond the ‘basic’ train-
ing, which lasts 20 weeks,” says Bill Miles. ““‘After a year or two
in the field, they may be selected for further training to learn
how the complete SAGE electronic computer system works. To
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without a degree?

keep up with the most advanced electronic developments, they
may also attend classes during working hours.”

RAPID ADVANCE TO GROUP MANAGER. In his four years with
IBM, Bill Miles has received several promotions. He is now
Group Manager at a SAGE site. *‘My advancement is an example
of IBM’s policy of promoting from within,” he says. “The com-
pany is quick to recognize a man's contributions and quick to
reward him. This means lots of opportunities for new men who
show potential for advancement along clearly defined routes—
both in the technical and managerial areas. There are no limits
set on your future. Everything IBM has ever promised about
advancement in field engineering, I've seen happen—either to me
or to someone I know.”

» - *

¥ If you have a minimum of 3 years’ technical schooling after
high school—or equivalent experience—you may be eligible for
20 weeks’ training as a Computer Units Field Engineer. Starting
salaries are based on your education and experience. While train-
ing you will also receive a living allowance.
From then on, you can go as far as your abilities and ambition
will take you. And, as you may already know, at IBM you receive
company-paid benefits that set standards for industry today.

WRITE TODAY TO: Mr. N. H. Heyer
Dept. 649N
Federal Systems Division
IBM Corp., Kingston, N. Y.

You'll receive a prompt reply. Personal interviews arranged in all
areas of the United States.

FEBRUARY, 1960

Bill Miles reviews two-year-old article about his IBM career.

Discussing counseling methods
with personnel management,

Demonstrating how SAGE
operating console works.

®
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JACQUES BERNOULLI

THE
WIZARD
OF

¢

0DDS He solved a telephone traffic problem two centuries ago

Jacques Bernoulli, the great Swiss mathematician, pon-
dered a question early in the 18th century. Can you mathe-
matically predict what will happen when events of chance
take place, as in throwing dice?

His answer was the classical Bernoulli binomial distri-
bution—a basic formula in the mathematics of probability
(published in 1713). The laws of probability say, for in-
stance, that if you roll 150 icosahedrons (the 20-faced
solid shown above), 15 or more of them will come to rest
with side “A” on top only about once in a hundred times.

Identical laws of probability govern the calls coming
into your local Bell Telephone exchange. Suppose you are
one of a group of 150 telephone subscribers, each of whom
makes a three-minute call during the busiest hour of the
day. Since three minutes is one-twentieth of an hour, the

30

probability that you or any other subscriber will be busy
is 1 in 20, the same as the probability that side “A” of an
icosahedron will be on top. The odds against 15 or more
of you talking at once are again about 100 to 1. Thus it
would be extravagant to supply your group with 150 trunk
circuits when 15 are sufficient for good service.

Telephone engineers discovered at the turn of the cen-
tury that telephone users obey Bernoulli’s formula. At Bell
Telephone Laboratories, mathematicians have developed
the mathematics of probalility into a tool of tremendous
economic value. All over the Bell System, the mathematical
approach helps provide the world’s finest telephone service
using the least possible equipment. The achievements of
these mathemalicians again illustrate how Bell Labora-
tories works to improve your telephone service.

BELL TELEPHONE LABORATORIES
World center of commuwications research and development
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L STEN TO THE EICO HOUR, WBAI-FM, 99.5 MC, MON., THURS., SAT., 7-8 PM; and SAT. 3-4 PM.

and Mono Hi-Fi...the experts say
your best buy is

“The overall design of the HF-81 is conservative, honest and
functional. It is a good value considered purely on its own merits,
and a better one when its price is considered as well."”

— Hirsch-Houck Labs (HIGH FIDELITY Magazine)

Advanced engineering e Finest quality components
“Beginner-Tested,” easy step-by-step instructions

LIFETIME servize & calibration guarantee at nominal cost

IN STOCK — compare, then take home any EICO equipment -
— right “‘off the shelf"’— from 1500 neighborhood EICO dealers.

HF81 Stereo Amplifier-Preamplifier selects,
amplifies, controls any stareo source & feeds it
thru self-contained dual 14W amplifiers to a
pair of speakers. Provide: 28W monophonically.
Ganged level controis, sejarate balance control,
independent bass & tretle controls for each
channel. Identical Williamson-type, push-pull
ELB4 power amplifiers. “*Excellent’” — SATURDAY
REVIEW; HI-FI MUSIC AT HOME. ‘‘Outstanding
quality . . . extremely versatile.”’ —ELECTRONICS
WORLD LAB-TESTED. Kit $69.95. Wired $109.95.
Includes cover,

HF85 Stereo Preamplifier is a complete, master
stereo preamplifier-controi unit, self-powered for
flexibility & to avoid power-supply problems. Dis-
tortion borders on unmeasurable even at high
output levels. Level, bass, & treble controls inde-
pendent for each channet or ganged for both
channels. Inputs for phone, tape head. mike, AM,
FM, & FM-multiplex. One each auxiliary A & B
input in each channel. Switched-in loudness com-
pensator. 'Extreme flexibility . . . a bargain.''—
HI-FI REVIEW. Kit $39.95. Wired $64.95. Inciudes
caover.

New HF87 70-watt Stereo Power Amplifier: Dual
35W power amplifiers of the highest quality.
Uses top-quality output transformers for undis-
torted response across the entire audio range at
full power to provide utmost clarity on full
orchestra & organ. IM distortion 1% at 70W,
harmonic distortion less than 1% from 20 to
20,000 cps within 1 db of 70W. Ultra-linear con-
nected EL34 output stages & surgistor-protected
silicon diode rectifier power supply. Selector
switch chooses mono or stereo service; 4, 8,
16, and 32 ohm speaker taps, input level con-
trols: basic sensitivity 0.38 volts. Without exag-
geration, one of the very tinest steree amplifiers
available regardl