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TELEVISION « SERVICING - HIGH FIDELITY

4UGO GERNSBACK, Editor-in-chief

*{ CROSSOVER NETWORK
YOU CAN BUILD

Two easily wound coils and a
couple of oil-filled capacitors go
together to form a custom-tailored
crossover with a 6-db-per-octave
slope.
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PLANES PINPOINT COURSES
WITH NEW ELECTRONIC AID

Four Doppler radar beams keep the
aircraft headed in the right direction.

TEN TIPS TO SPEED
TRANSISTOR SERVICING

Hints that take the kinks out of those
transistor radio service problems.

- 4-CHANNEL TRANSMITTER
. FOR RADIO CONTROL

- BB
It will operate any 4-channel reed-relay EH o)
tone receiver on 27.255 mc. [; §$E
/ N
- OPTICAL TRANSISTOR \ -3
OPENS NEW VISTAS GEe
See page 50 |- éé‘; @
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CAUTION ON HIGH VOLTS

.7

6000
1200

e300

SIMPLE TO
REPLACE

FACTS MAKE FEATURES:

Popular streamlined tester with long meter scales ar-
ranged for easy reading. Fuse protected.

Single control knob selects any of 32 ranges—less chance
of incorrect settings and burnouts.

Four resistance ranges—from .1 ohm reads direct;
4Y, ohm center scale; high 100 megohms.

Attention to detail makes the Triplett Model 630 V-O-M alifetime investment.
It has an outstanding ohm scale; four ranges—low readings .1 ohm, high
100 megs. Fuse affords extra protection to the resistors in the ohmmeter
circuit, especially the X! setting, should too high a voltage be applied. Accu-
racy 3% DC to 1200V. Heavy molded case for high impact, fully insulated.

Y630A same as 630 plus 1%4% accuracy and mirror scale only $59.50
TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHID

»

d
.
630-APL 630-NA 630-T

BAR RING
SHIELOED
MOVEMENT

e
MULTIPLIERS =

- MODEL 630 V-0-M s
v Standard Of The Industry

EASY TO CHANGE
STANDARD BATTERIES

SPARE FUSE

COMPLETELY
WIRED CIRCHIT

RANGES

DC vOLTS

AC vOL

OHMS

" MEGORMS

DC MICRO-

AMPERES

DC MILLI-
AMPERES

DC AMPERES

0-3-12-60-300-1,20C-6,000
at 20,000 ohms per volt.

0-3-12-60-300-1,200-6000
at 5,000 ochms per woit.

0-1,000-10,000.
" 0-1-100.

0-60 at 250 millivolts.

0-1.2-12-120 at 250 millivolts.

DB: —20 to +4-77 (600 ohm line at 1 MW).

OUTPUT VOLTS: 0-3-12-60-300-1,200; fack with
condenser in series with AC ranges.
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CHECK
YOURSELF:

From Absolute Delay

to Zoning (Stepping),

there are over

3,700 electronics terms
you need to be aware of .

How many do you

actually know?

How many can you define?

Some terms have more

than one meaning;

are you sure you have the right,

the scientifically accurate,

the IRE Standard

definition?

There’s no need to carry around

3,700 definitions in your head. Have them

handy on your bookshelf, instead, in IRE’s

Dictionary of Electronics Terms and Symbols.

Every term accurately defined; many illustrated

by simple, grasp-at-a-glance diagrams.
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GET THIS NEW
ELECTRONICS
DICTIONARY FOR
YOUR BOOKSHELF!

terms officially defined,
many illustrated,

n IRE’s

authoritative

reference work

Letter and graphical symbols also explained

PART | of the new Dictionary is compiled from 37 IRE
Standards on electronics terms, organized and published by The
Institute of Radio Engineers over an 18 year period. Each defini-
tion cites the Standard from which it was taken; where a term is
used in more than one field, and has more than one meaning,
each is listed under a separate entry.

PART |l of this 225 page volume is a Dictionary of Symbols,
made up of five IRE Standards: Letter Symbols for Electron
Tubes; Letter Symbols for Semiconductor Devices; Graphical and
Letter Symbols for Feedback Control Systems; Graphical Systems
for Semiconductor Devices; and Graphical Symbols for Electrical
Diagrams. A four-page index to graphical symbols is included.

THE INSTITUTE OF RADIO ENGINEERS
1 East 79th Street, New York 21, N. Y.

Please send me copies of your complete new
Dictionary of Electronics Terms and Symbols.

[J | am an IRE member. Am enclosing $5.20 per copy.
In| I'm not yet a2 member. Am enclosing $10.40 per copy.

Name

Company

Address.

City State

RADIO ELECTRONICS published monthly at Concords N. H., b{ Gernsback Pubtications Inc. Second-class postage paid at Concord, N.
nternational and Pan- Amenc'im Copyright Conventions. SUBSCRIPTION RA'
sions, Canada: $5 for 1, $9 for 2, $12 for 3 years. Pan- mencanhclou‘x(ﬂnes $6 for 1, $11 for 2, $

Gernshack Puhlumons Inc. All rights reserved under Umvcrsal

Postmaster send form 3579 to 154 W. 14th St., New York 11

H. CODYI'ISF( © 1962, by
TES: US and posses-
5 for 3 years. Other countries: $6.50 for 1, $12 for 2, $16.50 for 3 years.



~ Radio-Electronics

Formerly RADIO CRAFT—Incorporating SHORT WAVE CRAFT—TELEVISION NEWS—RADIO & TELEVISION*

editorial
Hugo Gernsback 25  Are Thinking Computers Possible?

electronics

Carl L. Henry 26 Measure Atomic Radiation
(Detecto-measuring devices you can build. First of tnwo

articles)
34 Pulse Amplitude Comparator

Dick Barrett 35 What's Old?
(Electronic history in pictures)

What’s Your EQ?—Can You Name These Strange Elec-
tronic Effects?
(Answers to this and last month’s puzzles on page 54)

Robert P. Balin 45

Optical Transistors Speed Up Computers
(Cover Feature)
(They respond to both light and electrical signals)

79 R-E Project Wins at Science Fair

Eric Leslie 50

audio—high fidelity—stereo

Basil Barbee 32 Let's Build a Crossover Network

(What to do and what net to do)

Understanding the Microphone

Robert W. Carr 46
(“Mike” introduces his growing family)

Fred M. Kehrle 49 Better Nomenciature

Earl E. Snader 73 Servicing the Bias Oscillator

(Sweetening a soured section)

Experimenter’s Tandem Amplifier

LeRoy Mahoney 78 r
(Has high-impedance input and low-impedance output)

radio

E. L. Safford Jr. 29 Versatile R-C Transmitter

(Mudti-use hand-held 4-channel control, 5 frequencies)

36 10 Tips Speed Transistor Servige

Wayne Lemons _
(Money-making time-savers for the service technician)

SW Propagation Forecast

Stanley Leinwoll 51
(July 15-Aug. 15)

television

Larry Steckler 39 Tube Layouts in TV Sets
(DuMont-Emerson 1958-1962)

W. E. Parker 41 More on the TV Camera

Jack Darr 56  Service Clinic

(Vertical bars on the TV screen)

industrial

Victor A. Damora 42  Electronic Navigation in Flight
(Doppler radar tells pilot where he is)

68 Ultraviolet Microscopy plus Closed-Circuit TV

Barron Kemp C )
(TV gives the medical researcher a helping hand)

test instruments
Harold J. Weber 38 Scope Astigmatism Control
52 Sweep Generator Report

Get More from Your LM and BC-221 Frequency Meters
(Those surplus units can give precision accuracy)

Modifying Heath Scope

George Jennings Ill 63

Edward J. Och 76
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GET YOUR ELECTRONICS-TV-RADIO

HOME TRAINING FROM N.I.S. RESIDENT SCHOOL

BREAK THROUGH Over 1 City Block of Modern School BETTER
EgETTGEI:tEI}o%AE'ECUan LAERNIES, Lahojaipres and “'MORLEOSVOEII?PCng
START NOW! Break through Shf%s()g%us:jng tover ‘e WITH NATIONAL
T T R , tudents. SCHOOLS’ SHOP-METHOD
“All-Phase”’ Traininé p.re.péres 50,000 Graduates = HOME TRAINING!
s penaf in i o
for a high-paying CAREER osa all over the World — e I EIER
EA—AI'SVTERR.I;EI?(:'r\é)lr?e:Arvrralsr'leElg%tL:?:écs since 1905 téstéd in N.T.S. Resident School

at One Low Tuition trains you shops and laboratories, by a

P oY School that is the OLDEST and
for unlimited opportunities in All . S
Phases: Servicing, Communications, LARGEST of its kind in the world.

Preparation for F.C.C. License, NATIONAL fimea SCHOOLS ¥~ MORE COMPLETE

Broadcastmg, Manufactur_ing, WORLD-WIDE TRAINING SINCE 1905 ... You learn ALL PHASES OF
Automation, Radar and Micro-Waves, Television — Radio — Electronics.
rz%‘;:;‘év%z;kgltNPéojgcss- THE SCHOOL BEHIND YOUR P& LOWER COST

cee @ - ., hool K |
secure future . .. a richer, fuller life HOME-STUDY TRAINING R IRETOR, TIEL L Sl

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

training than you get in

our course at

ONE LOW TUITION!

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

own profitable business.

your Home Training is:
Classroom-Developed, Lab-Studia
Planned, Shop-Tested,
Industry-Approved,
Home Study-Designed.

-

4 oL | o
o = @ N.T.S. IS NOT JUST A
. 4 MAILING ADDRESS ON A COUPCN

N.T.S. is a real school . .. a world famous After you graduat_e you can open your
19 BIG KITS YOURS TO KEEP training center since 1905. Thousands of men own TV-Radio repair b”,i‘“e:s o
from all over the world come to train in ous shops, c%%lmthéga?'g:sy?gc]::iiignestH?s:i'
. . 4 icati , Hi-Fi,
® Friendly Instruction and laps, Siox tostanlictassrogiss Stereo and Sound Recording
Guidance You learn quickly and easily the N.T.S. Shop-Tested s ialists, TV-Radio Broadcasting
X . way. You get lessons, manuals, job projects, personal RECIa 'ST' hnician. Technician in
® Graduate Advisory Service *  consultation from instructors as you progress. You build a (:omputerzc& N‘1ilssilles T
® Unlimited Consultation Short-Wave, Long-Wave Superhet Receiver plus a large screen Field Technician, Specialist

TV set from the ground up with parts we send you at no additioal

cost. You also get a Professional Multitester for your practical in Micro-Waves and

® Diploma Recognized

by Industry job projects. The Multitester will become one of your most valuable ?e”greschhaofl';m:il?::sr:
° instruments in spare time work while training, and afterwards, 800. rou eM Ot Technician
EVERYTHING YOU Many students pay for their entire tuition with spare time worx. astenys :

NEED FOR SUCCESS. You can, too . . . we show you how. adicis= e g"gg;f
SEND FOR INFORMATION NOW . . . TODAY! ‘
IT COSTS YOU NOTHING TO INVESTIGATE

RESIDENT TRAINING AT LOS ANGELES MAIL COUPON NOW FOR ( :‘)
If you wish to take your Electronics-TV- . NATIONAL ECHNICAL SCHOOLS
nede o n o et | FREE BOOK ot D

largest school of its kind in the world — Mail Now To i
write for special Resident School cata- & ACTUAL LESSON National Technical Schools, Dept. RG-82 I
log and information, or check special No _= . 4003 S. Figueroa St., Los Angeles 37, Calif,
box in coupon. oblfigation | Please rush FREE Electronics- TV-Radio !
N - “Opportunity” Book and Actual Lesson. [}
o oo : I
ACCREDITED lesman 2 Name Age.
MEMBER b i

will call. ' Address

]
NATIONALTERER SCHOOLS (87 2\ { i _@

WORLE-WIDE TRAINING SIcElisos \ VETERANS: Give date of dls:hurge

A g i —

4000 SO. FIGUEROA ST., LOS ANGELES 37, CALIF., U.$. A, !1
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Designed for automobile ob-
stacle detection at ranges up to 500
feet, a new and simple radar method
is capable of working at ranges down
to a few inches, according to Wesley
D. Boyer of the Ford Scientific Lab-
oratory. The equipment, described
by Mr. Boyer in a paper read at the
latest IRE convention, is a single
microwave transmitter, using one
tube. It is switched (diplexed) alter-
nately between two frequencies. The
receiver compares the phases of the
two alternately produced Doppler
frequency waves to obtain the range
of the obstacle reflecting the wave.
The device might also be useful, said
Mr. Boyer, as an aircraft altimeter.

‘Voiceprinting’’ Suggested
by Bell Labs Scientists

Your voice is so distinctly your
own that it may someday identify
you, just as your fingerprints do to-
day, says Lawrence G. Kersta of the
Bell Telephone Laboratories. While
the difference in voices is a matter
of common experience, Mr. Kersta
points out that voice spectrograms

News
Briefs

New Radar Has 500-Foot
Range

disclose fundamental sound patterns
that are more distinctive to the eye
than the ear. Tests indicate that
trained persons can pick out the
voiceprints of the same person from
among a large number, with an ac-
curacy greater than 97%.

82 Channels on All TV’s

Similar bills, passed by both
houses of Congress, require that all
future television sets shipped in inter-
state commerce be constructed to re-
ceive all vhf and uhf TV channels.
Receivers imported from foreign
countries are also included. The bill
leaves it to the FCC to set up regu-
lations to bring about the shift to
all-channel operation, and to estab-
lish a time schedule. The present
estimate is that it will take about two
years before the majority of manu-
facturers .can produce all-channel
sets.

New Acoustic Features
in Concert Hall

A cannon was fired in the Phil-
harmonic Hall of Lincoln Center for
the Performing Arts, New York City,
as part of a program of “tuning up”
the new hall for best acoustics. The

o) Winny g
9 A 0V \
Toe :00 D(% Q b

R

cannon was used to check rever-
beration time in the hall. The most
striking of the measures for improv-
ing hall acoustics are several rows of
“clouds”—reflectors—hanging from
the ceiling. These clouds can be low-
ered or raised as required. and the
angle of some of them changed to
reflect sound to where it is wanted.
A gold-anodized aluminum-mesh
screen around the sides and back of
the stage forms a 4-foot corridor
with the outer walls. Engineers ex-
pect to place absorbing or reflecting
materials in this corridor to control
the sound.

WWVH Makes Minor
Changes

The National Bureau of Stand-
ards proposes minor changes in the
schedule of radio WWVH at Maui,
Hawaii, becoming effective July I.
Four 3-minute silent periods each
hour will no longer be observed, and
are being replaced by one hourly si-
lent period, from 15 minutes to 19
minutes past each hour. The 34-min-
ute silent period at 1900 hours GMT
(Greenwich Mean Time) will be re-
tained as at present. One of the ob-
jects for the change was to make it
possible to receive the time signals
of either WWV or WWVH, without
interference from the other. In the
past, WWVH was silent at all times
when WWYV was. Now, WWVH will
transmit during WWV’s silent period,
from 45 to 49 minutes past cach
hour.

Coherent Light Receiver
Announced by
Philco Lansdale

Engineers at Philco’s Lansdale
Div. have introduced a solid-state
photomixer diode that can demodu-
late laser outputs. The new device,
L-4500, is a silicon planar epitaxial

Advertising Represenfatives: Atlanta: 1. Sidney
Crane & Associates, 22 Eighth 8t. N.E., Tel. TRinity
2-6720. Florida: Neff Associates, 15 Castle Harbor
Isle, Fort Lauderdale, Fla. United Kingdom: Pub-
lishing & Distributing Co., Ltd., Mitre House, 177
Regent St., London, W. 1, England.

Foreign Agents: Great Britain: Atlas Dublishing
an% Distributing Co., Ltd., 18 Bride Lane, London
a 4

Subscription Service Address form 3579 and cor-
respondence to Radio-Electronics, Subscriber Service,
154 West 14th 8t., New York 11, N.Y. When request-
ing a change of address, please furnish an address
label from a recent issuc. Allow one month for change
of address.

Six voiceprints of the word “you” were made by five different
persons. The two prints by the same person are unmistakable.
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¥ to help You Iéarn

ELECTRONICS

RADIO—-TELEVISION = RADAR

NOW . . . at home in your spare time yow can get the very kind of
: training and subsequent Employment Service you need to get started
toward real earnings in one of today’s brightest opportunity fields—
TELEVISION-RADIO-ELECTRONICS. Now that Electronics is entering so '
many new fields, here is a chance of a lifetime to prepare to cash in All NEw.
on its remarkable growth.
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% DeVry Tech’s amazingly practical home method enables you to set up Shown abosz is the valuahle new
! your own HOME LABORATORY. You spend minimum time to get maxi- combination oscilloscope and volt-

% mum knowledge from over 300 practical projects, using the same type meter whick DeVry Tech men build
' of basic equipment used in our modern Chicago and Toronto Train- during their training.

ing Centers!

DeVry Tech Provides EVERYTHING YOU NEED . . .

4 —to help you master TV-ELECTRONICS. In addition to the home labora-

tory ond easy-to-read lessons, you even use HOME MOVIES—an ex-
clusive DeVry Tech series. You watch hidden actions . . . see electrons
on the march. Movies help you to learn faster . . . easier . . . better.

Build and keep this BIG
DeVry Engineerec TV set—
easily convertec to U.HF.
'DeV-y offers another home i
training, hut without
. the TV s2t.)

EARN WHILE YOU LEARN

DeVry Tech’s practical training helps you toward
spare time income servicing Radio and Television
sefs.

LABORATORY TRAINING

Full time day and evening

ptraining programs in our ‘I‘ c”fck TV-Radio Broadcast Technician

ot Al These Exciting Color TV Specialist |
able. MAIL COUPON TODAY Radar Operater ¢ Airline Radio Man
for facts. J 08 Missile Electronic Technician
Opportunities: Laboraory Technician
EFFECTIVE Computer Specialist

EMPLOYMENT SER\"CE, Your Own Sdles & Service Shop
Get the same Employment Service

that has helped so many DeVry Tech | R - ««. PLUS MANY OTHERS
graduates get started in this fast- : S

Srowing field. IMAIL COUPON TODAY'!

DeVRY TECHNICAL INSTITUTE

e radire SSTTUISRtl 4141 Belmont Ave., Chicago 41, Ill., Dept. RE8-S
¢ e

= of National Home SPACE TRAVEL

Study Council :

|

l‘

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

Name Age

TECHNICAL pg=e e A

INSTITUTE

City ___ Zone ____ State

CHICAGO 4] 0 ILLINOIS 2045 Canadian residents address: DeVry Tezh of Canada, Ltd.

970 Lawrence Avenue West, Toranto, Ontario
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TESTS PROVE ronicr
POLYCAP" ‘s
SPECIAL END &=
SEAL ON AEROVOX
BI-ELECTRIC MYLAR
PAPER BYPASS
CAPACITORS ELIMI-
NATE CRACKING &
CHIPPING PROBLEMS

This photo of an actuai
test shows the extensive
‘—e""damage to a dipped ca-
: pacitor when tied to an
}? Aerovox unit and the two

k

were pulied apart. Note
%the full protection of the
= j Aerovox Polycap case

and special end seal.

Why take chances with the cracking and
chipping problems common with conven-
tional dipped capacitors. After all, your
profits and your reputation are at stake

with every set you service —protect both
by replacing with only genuine Aerovox Bi-
Electric Mylar® Paper Bypass Capacitors!
You see, actual tests prove that the uni-
form, protective Polycap case from end-to-
end, and the special process-controlled
end seals, eliminate your cracking and
chipping troubles. No wasted time...no
expensive call-backs, as service techni-
cians everywhere know from experience.

*Registered DuPont trademark o o
P e
"y

Necpmimd  lefemi
S aiatrei, o mom wiwll

Look for this famous
Bi-Electric stand at your
distributor’s store. ..
headquarters for the B
complete line of
top-quality Aerovox
capacitors, resistors
and kits.

AEROVOX CORPORATION

¥ e

me =

{ \

‘J] "“‘“"s‘
A
L XA

11 ]

DISTRIBUTOR DIVISION NEW BEDFORD, MASS.
Technical Leadership = Manulacturing Excellence
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LASER LOCAL
OSCILLATOR
FREQUENCY w |

MICROWAVE SIGNAL

PHOTOMIXER
OS] DIODE

FREQUENCY (W -Wg)
MICROWAVE
N ReCEIVER

L 2

LASER SIGNAL Y
FREQUENCY wg I

DC BIAS

diode that detects the diftference fre-
quency between two closely spaced
optical laser frequencies.

The mixing principle is the same
as that of the radio superheterodyne,
where the difference between two
radio frequency signals is detected.
Unlike the conventional crystal, the
photomixer need not respond elec-
trically to either a signal or a local
oscillator frequency. It merely detects
the difference frequency. The L-4500
provides high quantum efficiency, and
operates for information bandwidths
up to 5 kmc. At 7,000 angstroms, its
quantum efficiency is estimated at a
minimum of 65%, typical perform-
ance 85% . The output is to a 50-ohm
coaxial line.

Japanese Production Up

Japanese electronics production
increased roughly 20% in value in
1961, as over 1960. The figures,
based on the first 9 months of each
year, were released by the Dept. of
Commerce. Television and radio re-
ceivers accounted for 48% of the
1961 production. TV receivers alone,
for the 9-month 1961 period,
amounted to 3,195,000 units, com-
pared to 2,583,000 in the 1960 9-
month period. Transistor receivers
were up from 8,101,000 to 8,899,-
000. All semiconductors showed a
significant increase, with transistors
going from 104,377,000 to 129,947,-
000. Significantly, the value in thou-
sands of dollars decreased during the
same period, from $53,847,000 to
$39,929,000, reflecting a sharp drop
in transistor prices.

Calendar of Events

Turkey Run VHF Picnic, July 29, Wabash Valley
Amateur Radio Association, Terre Haute, ind.

Western Electronic Show and Convention (Wes-
con), Aug. 21-24; Sports Arena, lLos Angeles,
Calif.

World’s Fair of Music & Sound, Aug. 31-Sept. 9;
McCormick Place, Chicago, Il1.

International Symposium on Information Theory,
Sept. 3-7; Brussels, Belgium.

National Symposium on Engineering Writing &
Speech, Sept. 13-15; Mayflower Hotel, Washing-
ton, D.C

Lithium Doping Improves
Synthetic Quartz

Adding a small amount of lith-
ium to the solution in which synthetic
quartz crystals are grown (Rabpio-
ELECTRONICS, July 1959) may lead to
the rapid production of crystals with
a Q virtually equal to that of natural
quartz, according to Dr. James King
of Bell Telephone Labs. High-Q crys-
tals can be grown synthetically at
present, but only at such a slow rate
as to make their production very ex-
pensive.

Electronic Refrigerator
Readied for Market

The Norge Div. of Borg-Warner
demonstrated a two-cubic-foot elec-
tronic refrigerator early in the sum-
mer, and expects to have it on the
market by Sept. 1. The retail price
has not been set, but is expected to
be considerably higher than that of
conventional refrigerators. An elec-
tronic air conditioner was shown at
the same time. Estimated to cost
“three to five times as much as con-
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